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Summary

Recent milling developments, especially in the Southeast, have again raised
the question of decreased lumber yields when kerf widths are increased in the
sawing of small logs. :

Increased yield through decreased kerf can occur in at least three ways:
First, through increased length of waney jacket boards; second, through in-
creased width of jacket boards; and third, through recovery of an additional
board otherwise left in the slabs because it is less than minimum width.

Most evaluations of these factors in past studies have been based upon diagram-
matic interpretation and have been subject to considerable error.

In this study, the procedure has been reversed and '"logs' in the diameter
range of 5.50 to 12.00 inches have been assembled mathematically from the
lumber items and two kerf widths, and their diameters have been determined
by formula. :

Analysis of results of approximately 300 such '"logs'' indicates that increased
yield ranging from 0 to 33 percent and averaging slightly over 7 percent can
be expected when logs in this diameter range are sawn with a 9/32-inch kerf
rather than a 12/32-inch kerf. Also, the feasibility of segregating logs by
diameter according to lumber items prior to sawing is strongly indicated. In
certain diameter ranges, such segregation was found to increase recovery in
terms of board feet up to 15 percent.

-l-Maintained at Madison, Wis., in cooperation with the University of Wisconsin.
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Intr o.duc tion

During the past 5 years, a circular sawing practice has developed in southern
pine mills in which the interrelation of log feed rate and sawtooth cuts per '
minute is adjusted to obtain relatively large bites--frequently in the range of
one-fourth of an inch per tooth. A certain percentage of the sawdust produced
“under this method is then salable for pulp.

In many mills, this has resulted in a change to saws with wider kerfs, the
most common being from 9/32-inch kerfs to 12/32-inch kerfs. The question
arises as to whether or not the use of these wider kerfs reduces the potential
lumber yield of these logs.

Many mill men, as well as some technical personnel, doubt that it does, par-

ticularly from logs under 12 inches in diameter, which constitute a larger per -

centage of the logs being sawn by the southern mills. They also believe that
‘even from logs 12 or more inches in diameter, significant increases in lumber
recovery occur only when the difference in the kerfs being compared is sub-
stantial, such as a 5/32-inch-kerf band saw with a 5/16-inch-kerf circular
saw.

It can be shown, however, that even a slight reduction in kerf when multiplied
by two or more saw lines will frequently move jacket boards into logs far
enough so that increases in lumber recovery do result. This occurs in any one
of the following three ways, either independently or together, in logs of cer-
tain diameter classes:

(1) The first increase occurs in logs that, when sawn, have at least one jacket
board requiring trimming to a length shorter than the log as a result of wane
from log taper. Even a very slight reduction in kerf width when multiplied by
two or more saw lines is sufficient to move the face of this waney jacket board
into the log far enough to increase its usable length by one or more feet or in
other cases to bring it up to minimum merchantable length.

(2) The second increase occurs in much the same manner in the form of in-

creased width of the jacket boards. Any decrease in kerf width, providing of

course that the board thickness remains unchanged, means that the total thick-
ness of the boards plus their kerfs from a given log is reduced. Thus, the

" result has the effect of moving the outside faces of the jacket boards into the

log or nearer to the log center.

(3) A third increase in recovery from decreased kerf occurs in those logs

which would yield an additional jacket board of less than minimum acceptable
width when sawn with the wider kerf. In this case, the board is usually not

Report No. 2254 ~2-




actually sawn but is left in the slab. If this log is sawn with a saw of narrower
kerf, the potential board will, in effect, be moved into the log slightly, and in
many cases it will be of sufficient width to meet minimum requirements.

Potential gains in lumber recovery occurring in either of the first two ways :
differ between hardwoods and softwoods because of basic differences in scaling.
Softwoods, with some exceptions, are scaled in multiples of 2 inches in width
and 2 feet in length, while hardwoods are scaled to the closest board foot
random width and to l-foot multiples in length. If two matched samples of
random-width unedged lumber, one hardwood and the other softwood, are

edged in accordance with accepted practice, the lumber scale of the hardwood
will be in the range of one board foot more per board in 12-foot lumber. A
similar, although generally smaller, difference also exists regarding the scale

related to length, providing the samples are random in 1ength which would be

the case in jacket boards.

When a large enough random sampling of jacket boards is considered, in-
creases in scale resulting from the effect of decreased kerf on the increased
width or the increased length of jacket boards are equal with either hardwood
or softwood when expressed in board feet. If expressed in percentage, how-
ever, the increase over the original scale would be greater for softwoods than
for hardwoods because of the smaller original base scale of the softwood
lumber.

A mathematical method of showing how slight reductions in kerf size can re-
sult in significant increases in lumber recovery is presented in this report.

The procedure used is to take specific combinations of lumber items along

with selected kerf widths and assemble them mathematically into ''logs,"

Thus, the minimum diameters (inside bark) that are required to produce these

specific combinations when sawn with the different kerf widths can be calcu-
lated and comparisons made from the standpoint of lumber recovery.

This method reverses the procédure followed in previous studies in which
hypothetical logs were drawn on paper and the drawings were used as an aid ;
to calculate lumber yield for various kerf widths. The results of these
studies usually have been inconclusive. 25

This mathematical approach is more accurate because it breaks down the
diameter classes being analyzed into units below one inch; in this case, 0.02-

" inch increment classes. The results show that for some diameter groups

within the 1-inch diameter classes there are marked differences between
yields from logs sawn using a 9/32-inch kerf and logs sawn using a 12/32-inch
kerf, while for other diameter groups the yields are the same.
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Guiding Factors Used = () : .

Because completion of this study was stimulated by the trend to 12/32-inch
kerfs in southern pine mills, the guiding factors that were selected to serve as
the basis of the mathematical analysis were practices now in effect at these
mills.

The overall diameter (inside bark) range of the logs to be énalyzed, for ex-~ ?
ample, was limited to logs in the 6- through 11-inch (5.50 to 11.50 inches)

diameter range because a high percentage of the southern pine logs being sawn

fall within this range. '

Maximum yields of 8/4 dimension (2 by 4's, 2 by 6's, 2 by 8's) were sought.
One inch 4/4 boards (1 by 4's, 1 by 6's, 1 by 8's) were included only to fully
utilize the "log.'" The combinations of dimensions and boards for which the
minimum diameters were calculated were predetermined with these objectives
in mind.

Only two kerf widths were considered--9/32 and 12/32 inch--and no wane was
allowed on the lumber. Minimum rough green sizes used were those recom-
mended in R. R. Cahal's ""Sawmilling Practices That Pay. "e Specifically, -
minimum rough green thicknesses were calculated on the basis of 31/32 of an
inch and 1-7/8 inches for 1-inch 4/4 boards (yard) and 2-inch 8/4 dimension
(yard), respectively, while minimum rough green widths used in the calcula-
tions were 4, 6-1/8, and 8-1/8 inches for nominal 4-, 6-, and 8-inch lumber,
respectively.

Method of Calculations

Two steps were involved in the calculations: (1) All the logical combinations
of dimension lumber and boards that can be cut from logs in the 5.50 to 12.00
diameter (inside bark) range were determined; and (2) formulas were derived
that made it possible to figure the diameter of the circle that precisely cir-
cumscribes the rectangle formed by a cross-sectional plane of the dimension
lumber and board combinations and their interior kerfs.=

—ZSawmilling Practices That Pay: A Production Manual for Sawmill Operations.
Published by Southern Pine Inspection Bureau, New Orleans, La. 1947.

éInterior kerfs are those that separate lumber from lumber as contrasted to
slabbing or edging kerfs that separate slabs or edgings from lumber. The
slabbing kerfs were not considered since they have no effect on the lumber
recovery but result only in loss of slab or edging volume with increased
kerf width. .
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For obvious practical reasons, the minimum log diameters calculated for a
given width of dimension were those which would produce a cant yielding two
pieces of 2 by 4, two pieces of 2 by 6, or two pieces of 2 by 8. The minimum
log for the 2 by 8's also yields 4/4 lumber. In addition, 38 other combinations
of dimension lumber and boards were determined--7 when the logs were sawn
to a 4-inch cant; 22 when the logs were sawn to a 6-inch cant; and 12 when the
logs were sawn to an 8-inch cant. These 41 combinations are listed in tables

1 and 2. : : :

To calculate the diameters of logs that would yield these combinations, it was
necessary to set up formula (1) for those combinations for which the yield was
from the cant only, and formula () for those combinations for which the yield
was from the side lumber in addition to a prescribed cant.

For formula (1) consider figure 1, in which the minimum log diameter requlred :
for producing a cant that would yield three 2 by 6's was calculated.

K KT
P weret/ b | v Ly

2¢6

Figure 1. --Drawing from which formula was devel-
oped for determining minimum diameter of log
developing cants yielding specified lumber items.
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AC = diameter of circumscribing circle e e ‘

i

thickness of pieces of lumber to be sawn from cant

H.
I

width of an interior kerf

!

SR
]

w

1 cant depth or lumber width . 3

1]

Using fhe proposition for right-angled triangles whereby the square of the hy-
potenuse is equal to the sum of the squares on the two sides, the formula for
the diameter of the circumscribing circles was set up as follows:

AC J(AB)Z + (:Bc)2 (1)

i

or for the above example

AC

Jax o+ 3Tt (w)?

Accbrding to Cahal's ""Sawmilling Practices That Pay,"

n

T1 1-7/8 inches, or 1.875 inches

w 6-1/8 inches, or 6.125 inches

1

]

Using a 9/32-inch kerf, K = 0.28125 inch. Therefore, in substituting

AC = N [2(0. 28125) + 3(1.875)]% + (6. 125)°

N 75.8008

. AC = 8.70 inches
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. For formula (2), consider figure 2, in which the minimum log diameter reQuired
to produce two 1 by 4's from the side lumber and a 6-inch cant is calculated.

-~ Wy
F R A 5

‘ i
P KX
%
|
|
!
|
NOMINAL |
6"cANT :
I
I
|
1
I K
i e

X[ = ¥
\_#_'_’/D :

Figure 2. --Drawing from which formula was devel-
oped for determining minimum diameter of log
yielding specified side lumber in addition to
specified cants.

FD = diameter of circumscribing circle

T_. = thickness of side lumber
"W. = cant depth or width of cant lumber
W_. = width of side lumber

K = kerf width
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Once again, using the proposition for right-angled triangles, the formula for
the diameter of the circumscribing circle was set up as

FD = «[(DE)Z + (EF)Z (2)

or for the above example

FD = J(ZTZ + 2K + Wl)Z + (WZ)2

Once again, using the sizes specified by Cahal we find that

T2

31/32, or 0.96875 inch

W2

4 inches, or 4.000 inches

with the value for Wl remaining the same and using the ‘same 9/32-inch kerf.

Therefore, in substituting

FD = «[[ 2(0.96875) + 2(0.28125) + 6.125]2 + (4.000)2
= /90.3906
. FD = 9.50 inches

Using these formulas, the minimum diameters required to produce all of the
various combinations of lumber products were calculated and tabulated as
shown in tables 1 and 2. Logically, logs with diameters falling between two
of these required minimum diameters will yield the same as the smaller of
the two; thus, it became possible to group all of the diameters within the study
range into yield groups as shown in table 3.

The increases in lumber recovery that can be obtained from using a 9/32-inch

" kerf over what can be obtained from using a 12/32-inch kerf were calculated
and compared, as shown in table 4. These increases are shown in percentages
as well as board feet.

The results also pinpointed the cant sizes that would most completely utilize
logs within its yield class, as shown in table 5.
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Discussion of Results

The results that were obtained do not represent the entire gain that might be
expected since no factor of log taper is involved. For these calculations, the
log, in effect, was considered as a cylinder of a diameter equal to the small
end or top diameter inside bark. '

The results, furthermore, are applicable only to lumber manufactured under
the sizing recommendations contained in Cahal's '"Sawmilling Practices That
Pay.'" They do give a fair evaluation for all softwood dimension manufacture,
however, since most softwoods are manufactured to similar finished dimension,
and shrinkage and planing allowances are about the same throughout the indus-
try.

No direct application of these results can be made to hardwoods because they
are generally manufactured and scaled differently. It is logical to assume, how-
ever, that the same factors are involved and that gains in recovery from de-
creased kerf width would result from any sizable sample of hardwood logs.

One of the most interesting facts developed from this study is that for many of
the 0.02-inch increment diameter classes within the study range there is no
difference in the lumber recovery. For other diameter classes, the increases
in recovery that are due mainly to the differences in kerf are substantial,
some as high as 33-1/3 percent (table 4 and fig. 1). For example, when saw-
ing to a 4-inch cant, logs with diameters ranging from 7. 36 to 7.52 inches
yield 24 board feet if sawn with a 9/32-inch kerf and only 20 feet if sawn with
‘a 12/32-inch kerf--an increase of 20 percent. In the next diameter group
(7.52 to 7.64 inches), however, the yield using either saw is equal--24 board
feet. The difference in yield in the succeeding diameter group (7.64 to 7. 88
inches) becomes substantial again--32 feet when sawn with the 9/32-inch kerf
as compared to 24 feet with the 12/32-inch kerf for a gain of 33-1/3 percent!

Another interesting and related factor results frequently, especially when
developing 6-inch cants. Two or more increases in recovery occur in the

logs sawn with 9/32-inch kerf before a diameter is reached in which the first
increase in recovery from the same log sawn with the 12/32-inch kerf occurs.
This is illustrated graphically in the 6-inch cant section of figure 3 between
diameters of 9. 24 and 9. 68 inches. '

The data appear to indicate that(for a given cant sizé as log diameter in-
creases a point is reached above which recovery for the 12/32-inch kerf is
always lower than for the 9/32-inch kerf. This is indicated for diameters
above 10. 34 inches in the 6-inch cant section of figure 1. However, the diam-
eter range studied was not sufficient to show this conclusively.
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The data also show that as diameter increases the variation in recovery
expressed as a percentage tends to level out and approach the mean. This is
especially evident in the 6-inch cant section of figure 3. '

605” T I I f ! i | R I o
= \ : |

d0 4" cAnT

AVERAGE GAIN 734 % [

= l | i —

20 i ! } ; ; _J[
| |

60

I

!

| 6" canr "T |

AVERAGE GAIN 7.66% . | !
40 t T i

|

!

20

INCREASED LUMBER RECOVERY (PERCENT )
I
—
1

8" cANT . =7
AVERAGE GAIN 6.66 %

)

20

ol | ! Ll | ! | t ! JTL CTr b :

56 6.0 6.4 6.8 7.2 7.6 80 84 8.8 82 96 10.0 104 108 "ne 1.6 12.0
LOG SMALL END 0D.1.8. (INCHES)

Figure 3. --The percentage increase in lumber recovery resulting from the
use of a 9/32-inch kerf saw over that resulting from the use of a 12/32-
inch kerf saw for logs similarly sawn into 4-, 6-, and 8-inch cants.

An average increase in recovery resulting for each cant size was computed by
assuming a sample containing one log for each 0.02-inch diameter class from
5.50 through 11.48 inches--a total of 300 logs. The largest average increase
was 7.66 percent for the 6-inch cant followed by 7. 34 percent for the 4-inch
cant and 6. 66 percent for the 8-inch cant. The weighted average for the three
cant sizes was 7. 31 percent.

Differences in kerf width alone cannot account for all of this increased re-

covery. Considering the ratio of 8/4 to 4/4 lumber cut, the kerf difference
should account for an increase of approximately 5 percent. The remaining
2+ percent is believed to be the result of two other factors:
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First the diameter range potential is slightly greater when using the 9/32-inch
kerf than it is when using a 12/32-inch kerf. For example, when considering
the 6-inch cant combinations, the minimum-entrance diameter (smallest diam-
eter yielding two 2 by 6's) is 7. 32 inches for the 9/32-inch kerf and 7. 40 inches
for the 12/32-inch kerf. Thus, yields from four more 0.02-inch-increment
diameter classes are included in the recovery increases computed for the
9/32-inch kerf. This does not bias the results of the study since the same
condition occurs in practice.

The second and more important factor is that the degree of curvature of the
circumferences of the smaller logs being studied was relatively high compared
to those of larger logs. Slight differences in the cross-sectional dimensions"
of the various combinations of lumber items and interior kerfs have a much
greater percentile effect on the recovery scale from small logs than from
large logs because it is physically impossible to fit merchantable lumber sizes
(nothing less than 1 by 4 or 2 by 4) as closely to the circumference or bark in
the smaller logs as in the larger logs. A corollary to this is the increase in
percentage of slab and edging volume as log diameter decreases.

The data indicate that it should be feasible and economical to segregate logs on
the basis of rather precise diameter classes for conversion to a specific cant
size before sawing. For example, when a 9/32-inch kerf saw is used to saw

a log with a diameter of 9.06 inches, the yield is 44 board feet if the log is
sawn to an 8-inch cant and only 38 board feet if it is sawn to a 6-inch cant--an
increase in recovery of 15.8 percent. Conversely, at a log diameter of 9. 56
inches, the yield from sawing to a 6-inch cant would be 52 board feet as com-
pared to 48 board feet if sawn to an 8-inch cant--an increase of 8,33 percent.

Natural and grading factors inherent in logs and lumber, such as sweep, crook,-
eccentricity of cross section, and allowable wane, make direct application of
these results on an exact diameter basis difficult, but they do not alter the
relationships shown to exist in this study. The same general relationships

will occur--only the precise diameters at which they occur will change.

Conclusions

The following conclusions based on this mathematical analysis can be drawn:

(1) A definite increase in lumber recovery from logs between 5. 50 and 12.00
inches in diameter occurs when the logs are sawn with 9/32-inch kerf saws
over the recovery obtained when the logs are sawn with 12/32-inch kerf saws.
This increase varies from 2.9 to 33-1/3 percent when considering individual
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diameters and averages 7. 31 percent for all diameters. At some diameters,
no increase in lumber recovery occurs. '

(2) The results strongly indicate that the percentile increase to be expected
through decreased kerf is greater in the smaller logs than in larger logs;
from logs 12 inches and below in diameter than from logs over 12 inches in
diameter.

(3) Serious consideration should be given to segregating or marking logs to
indicate cant size before they reach the sawyer because a substantial difference
between the yields of a given log frequently occurs, depending upon the size of
cant to which the log is sawn.

(4) Increases resulting from reduced kerf width are erratic in the lower diam-
eter ranges but tend to level out as diameter increases.
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Table 1l.--Minimum log diameters (inside bark) required for yielding
predetermined combinations of softwood lumber_items when
9/32-inch kerf saw is used

" Lumber items 2 Mlinimuml 3 Lumber
-------- mmmmmmmmemmemmemeeeeeecemaseeseceemme-e----=: diameter : = scale2
From the cant : From side : (inside
lumber s bark) i
In. : Bd. ft.

TO 4-INCH CANT FROM LOGS IN 5.50- TO 9.00-INCH TOP D.I.B. RANGE

Two 2 by 4 ' Sesesersioesed 5,68 16
Two 2 by 4 + one 1 by 4 Bonooc g 6.62 : 20
Three 2 by 4 SR e N A i 7.36 : 24
Three 2 by 4 : Two 1 by &4 : 7:64& . 32
Two 2 by 4 + two 1 by & : Two 1 by 4 : 7.66 32
Three 2 by 4 + one 1 by 4 : Two 1 by 4 : 8.44 36
Three 2 by 4 + one 1 by 4 : Two 1 by 6 8.82 : 40
TO 6-INCH CANT FROM LOGS IN 5.50- TO 12,00-INCH TOP D.I.B. RANGE
Two 2 by 6 f4eveusa siors o8 % - S0 24
Two 2 by 6 + two 1 by 4 = b inidiile s e 7.66 32
Two 2 by 6 + one 1 by 6 Teen doreopinses 808 ¢ 30
Three 2 by 6 _ - ot 8.70 . : 36
Two 2 by 6 + one 1 by 6 + two 1 by 4 :........cc0..: 8.74 . 1 38
Two 2 by 6 + two 1 by 6 Seain Vv e & 8.94 : 336
Two 2 by 6 + two 2 by 4 - Teiioas o it 9.24 40
Two 2 by 6 + two 2 by &4 : Two 1 by 4 : 9.50 :: 48
Three 2 by 6 + two 1 by 4 : Two 1 by 4 86 52
Three 2 by 6 + one 1 by 6 : ~ : Two 1 by &4 9,62 . 350
Two 2 by 6 + three 1 by 6 : Two 1 by & 9,90 : 350
Four 2 by 6 : Two 1 by 4 10.34 = 56
Two 2 by 6 + one 1 by 6 + two 2 by 4 : Two 1 by &4 10.38 . 354
Four 2 by 6 : Two 1 by 6 10.58  : 60
Three 2 by 6 + two 1 by 6 : Two 1 by 6 10.62 : 60
Three 2 by 6 + one 1 by 6 + two 1 by 4: Two 1 by 6 10.72 : - 62
Three 2 by 6 + one 1 by 6 + two 1 by 4: Two 2 by & 11.08 : 66
Four 2 by 6 + two 1 by & : Two 2 by 4 11.20 - 72
Three 2 by 6 + two 2 by &4 - : Two 2 by &4 11,22 i 268
Four 2 by 6 + one 1 by 6 : Two 2 by 4 11,38 370
Three 2 by 6 + three 1 by 6 : Two 2 by & 11.68° =+ - 470
Four 2 by 6 + two 1 by 4 ' : Two 1 by 8 11.86° : 72
. ' - (Sheet 1 of 2)
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Table l.--Minimum log diameters (inside bark) required for yielding : l
predetermined combinations of softwood lumber items when
9/32-inch kerf saw is used--Continued

Lumber items : Minimuml : Lumber
e e m e — e e, — e — e ——m—————e————m——===! (lameter scalez
From the cant : From side : (inside

lumber 5 bark)

TO 8-INCH CANT FROM LOGS IN 5.50- TO 12.00-INCH TOP D.I.B. RANGE

Two 2 by 8 + two 1 by 6 -SSP 9.06 44
Two 2 by 8 + two 2 by 4 B S A B G00C B0 GE 9.24 48
Two 2 by 8 + one 1 by 8 9.68 : 340
Two 2 by 8 + one 1 by 8+ two 1 by 6 :,..cce00ceaast - 9.90 : 52
Three 2 by 8 + two 1 by 4 Teaei 10.20 56
Two 2 by 8 + one 1 by 8+ two 2 by & :...ceeveiaast 10.38 : 56
Three 2 by 8 + two 1 by 6 lesescsscsonas : 10.62 : 60
Three 2 by 8 + one 1 by 8 + two 1 by 4:,...cceeveast 11.02 g 64
Three 2 by 8 + two 2 by &4 B0 0000500 orerd 11.22 3 64
Three 2 by 8 + two 2 by &4 : Two 1 by 4 : 11.36 : 72
Four 2 by 8 : : Two 1 by 4 : 11.64 72
Three 2 by 8 + one 1 by 8 + two 1 by 6: Two 1 by 4 : 11.68 : 76
1

i =Diameter at small end of log.

2Based on 12-foot length.

| 3lumber item combinations are listed in sequence according to the minimum

; top diameter of the logs. In a few cases, this results in a deviation

| from the general orderly trend of increased lumber recovery from increased
log diameter.,

(Sheet 2 of 2)
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Table 2.--Minimum log diameters (inéide bark) required.for yielding
predetermined combinations of softwood lumber items when
12/32-inch kerf saw is used :

Lumber items _ . Minimuml Lumber
mmemmmmmmesessmemcmemmeemeeceeeeeeesme—ee--e---===! diameter : scale2
From the cant : From side : (inside g

lumber i bark)
In, Bd. ft

TO 4-INCH CANT FROM LOGS IN 5.50- TO 9.00—INCH.TOP b.I.B. RANGE

Two 2 by 4 ' ' iy rdven s s S SO PR L RG
Two 2 by 4 + one 1 by & : el e et 6.78 s 20
Three 2 by &4 AP RS Y P 24
Three 2 by 4 : Two 1 by 4 : 7.88  unl 32
Two 2 by &4 + two 1 by 4 : Two 1 by 4 : 7.90::. 1 32
Three 2 by 4 + one 1 by 4 : : Two 1 by &4 : 8.70 H 36

TO 6-INCH CANT FROM LOGS IN 5.50- TO 12 00-INCH TOP D.I.B. RANGE

Two 2 by 6 e e 7.40 .:.. 24

Two 2 by 6 + two 1 by 4 1 e g : 1,90 s 32
Two 2 by 6 + one 1 by 6 YO e st it 8.22 : 330
Three 2 by 6 ' 5 siate sieiiviaiese e ! 8.84 : 36
Two 2 by 6 + one 1 by 6 + two 1 by & :.......cc000t .02 -8 38
Two 2 by 6 + two 1 by 6 S SR P 9.16 ' - 336
Two 2 by 6 + two 2 by 4 Do eieTsiaiine ook 9 50008 40
Two 2 by 6 + two 2 by &4 : Two 1 by 4 : 9.68. i .48
Three 2 by 6 + one 1 by 6 : Two 1 by 4 : 9.86 50
Three 2 by 6 + two 1 by 4 : Two 1 by 4 : 9.86 ¥ 52
Two 2 by 6 + three 1 by 6 . : Two 1 by 4 : 10.14  : 350
"Four 2 by 6 : Two 1 by 4 : 10.58 3 56
Four 2 by 6 : Two 1 by 6 : 10,74 s 60
Two 2 by 6 + one 1 by 6 + two 2 by 4 : Two 1 by 6 :  10.74 : 358
Three 2 by 6 + two 1 by 6 : Two 1 by 6 : 10.94 60
Three 2 by 6 + one 1 by 6 + two 1 by 4: Two 1 by 6 : 1%.14 ¢ 62
Three 2 by 6 + one 1 by 6 + two 1 by 4: Two 2 by 4 : 11.36 = 66
Three 2 by 6 + two 2 by 4 ~: Two 2 by 4 : X158 3 68
Four 2 by 6 + one 1 by 6 : Two 2 by &4 : 11.70 : 70
Four 2 by 6 + one 1 by 6 : Two 1 by 8 : 11,98 .t - 70

(Sheet 1 of 2)
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Table 2.--Minimum log diameters (inside bark) required for yielding
predetermined combinations of softwood lumber items when
12/32~inch kerf saw is used--Continued

Lumber items : Minimuml Lumber
e e m e mee e cme e e cmcenmmmem e eeee—=e==!  diameter scale&
From the cant : From side :  (inside
lumber 0 bark)
In Bd. ft.

TO 8-INCH CANT FROM LOGS IN 5,00~ TO 12,00-INCH TOP D.I.B. RANGE

Two 2 by 8 + two 1 by 4 Fai e PR Ve ! 9.12 : 40
Two 2 by 8 + two 1 by 6 SR 06000 SISO 9.16 - 44
Two 2 by 8 + two 2 by 4 9.50 - 48
Two 2 by 8 + one 1 by 8+ two 1 by &4 :.v.ivivennnnns ; 9.78 i 48
Two 2 by 8 + one 1 by 8 + two L by 6 f..veveueeenss : 10.14 52
Three 2 by 8 + two 1 by 4 e ke ReReTe T s oReAs 10.32 56
Two 2 by 8 + one 1 by 8 + two 2 by 4 ... ..ccvven.nt 10.74 56
Three 2 by 8 + two 1 by 6 G B0 OGO OO 10.94 H 60
Three 2 by 8 + one 1 by 8 + two 1 by 4:......0000n. : 11.20 : 64
Three 2 by 8 + one 1 by 8 + two 1 by 4: Two 1 by 4 : 11,54 - : 72
Three 2 by 8 + two 2 by 4 : Two 1 by 4 : 11.58 g 72
Four 2 by 8 N : Two 1 by &4 : 11.86 : 72
1

=Diameter at small end of log.

zBased on 12-foot length.
3

2Lumber item combinations are listed in sequence according to the minimum

top diameter of the logs. In a few cases this results in a deviation
from the general orderly trend of increased lumber recovery from increased
log diameter.
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Table 3.--Lumber recovery for all logs between 5.50 and 12.00 inches in

diameter (inside bark) using 9/32- and 12/32-inch kerf widths and

cutting to basic 4-, 6-, and 8-inch cants=’%

Report No. 2254

Diameter : e
(d.i.b.) Using 9/32-in. kerf Using 12/32-in. kerf
groups § e e e i e e o S i S e e v R e o 0
(by yield) 4-1n cant: 6-in. cant:8-in, cant:4-in. cant:6-in. cant:8-in. cant
In;. : Bd. ft Bd. Tk Bd. ft Bd. ft Bd, fEii b Bdu fr

5280 L0 D OB Ty st 8 e e e e : vale e s PSR .
5.68 to 5.74 : 16 SVt s st ORI S b e cenima i e g s
5.74 to 6.62 : 16 Bewsonennonts Y 16 $id i vetiadas .
6.62 to 6.78 : 20 Taabunys e Cevesd 16 § oo e vkt S b
6.78 to 7.32 20 PSRRI feiceceasant 20 Taen i eadtate cony s
7.32 to 7.36 3 20 ¢ 24 RS . 8 20 $aesnaiaiey Sevaen .
7.36 to 7.40 : 24 : 24 Sevneasinss at o 20 L PR sRiésiwviaie o
7.40 to 7.52 : 24 : 24 0 s i T T : 24 s buiaions e
7.52 to 7.64 : 24 ? 24 $ ain sk e on ‘ol 24 : 24 Poedivans .
T.64 to 7.66 3: - .32 24 R 281 24 $iiasavenis
7.66 to 7.88 : 32 : 32 tececasnans : 24 : 24 teciiinens .
7.88 to 7.90 32 32 Vs asiinss 3 32 24 T A .
7.90 to 8.44 : 32 : 32 Teweduniee v d 32 : 32 $evaasinnse .
8.44 to 8.70 : 36 : 32 Seeveaienan : 32 32 PR ceee
8.70 to 8.74 : 36 H 36 $auia s eviein : 36 : 32 P
8.74 to 8.82 : 36 t 38 §iiiniei e insns bidd 36 : 32 biadeivaeds
8.82 to 8.84 ¢ 40 : 38 $il sy 36 b B SO et 1
8.84 to 9.02 : 40 38 PP E SRR 36 36 Saviaiinid o
9.02 to 9.06 t...i.iaaat 38 Soieisisdvene v Seiaah e 38 Sivysinss ;
9.06 to 9,12: 2, . siinsy 2.8 38 : 44 o s aiicis e 38 S ansvre
9,12 £0- 9. 167 3.y oo i, a0 38 Bh o, Ll : 33 2 A0
9.16 to 9.24 t.viiianiet 38 8 44 B it g s 38 : 44
9.24 ta 9.50 800, ey .t 40 48 P ¢ 38 : b4
9.50 £0:9.56 2., 0., 3 48 : 48 il i : 40 : 48
9.56€0:9.68 1. civiiaa o8 a2 : 48 ok rsandines 40 t 48
9.68 to 9.86 f.....uiuent 2 48 Siovseaines et 48 48
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Table 3.--Lumber recovery

for all logs between 5.50 and 12.00 inches in diameter

(inside bark) using 9/32- and 12/32-inch kerf widths and cutting to

basic 4-, 6-, and 8-inch cants=>4--Continued

Diameter :
(d.i.b.) Using 9/32-in. kerf Using 12/32-in. kerf
groups o e e o -
(by yield) :4-in. cant:6-in. cant:8-in. cant:4-in. cant:6-in. cant:8-in. cant
In. :+ Bd. ft Bd. ft. Bd. ft. Bd. ft Bd. ft. : Bd. ft

9.86 to: 9.90 :.........00 52 48 s...i..iea 52 F 48
9.90 to 10.14 :..........¢ 52 52 Hooopaodanal 52 . 48
10.14 to 10.20 .. vun.... . 52 B 085 000 8000t 52 : 32
10.20 to 10,32 ¢..ccnvnins . 52 56 t..ieieean i 52 52
10.32 to 10.34 :.......0..0 52 5 O - PP e Rerat 52 56
10.34 to 10.58 :........ 50 4 56 519 Ba G 00000 0C . 52 . 56
10.58 to 10.62 :.......... g 60 56 f.ieeeeadaet: 56 s 56
10.62 to 10.72 2..uvvuvu.at 60 60 100806 aa000 5 56 : 56
10.72 to 10.74 :ue.unu.... : 62 60 teiieeeaennd 56 i 56
10.74 to 10.94 :.......... : 62 (10 S . 60 : 56
10,94 to 11.02 .. .vvuvunas 62 6. B - P e peRey - 60 : 60
11,02 to 11.08 s...in.oeonn : 62 A S na 00000 0s 60 : 60
11.08 to 11.14 :..........: 66 [ T : 60 : 60
T anto IS 20 s e o 66 64 e O08000a00k 62 G 60
N2 O ORIV G R PSP Py 72 6 B PRy 2 . 64
11.36 to 11.54 s......0.u.t 72 22 Bednopooaons 66 64
11.54 to 11.58 t..e.......: 72 T2 ot 66 72
11,58 to11.68 :...c......2 72 722 e e ha0 800G E 68 72
11.68 to 11,70 s.......... : 72 76 Henaa 080000 68 72
11.70 to 12,00 :..........: 72 5 BEe st 00000 170 72

1
—Based on 12 -foot length.

ZUnderlined numbers indicate where increases in lumber yield occur.
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Table 4,--Minimum diameters (inslde bark) at top end of log at
which increases in lumber recovery occur for 9/32-
and 12/32-inch kerfs when sawing to obtain maximum
vields of 8/4 lumber from logs 5.50 to 12.00 inches
in diameter

Minimum : Yield usingl : Gain from using
d.i.b, temmcmeccerccnm ) 9/32-in. kerf

----------- $ o o e 8 S o o0 o G o

In. H Bd., ft. . Bd} ft. _ : Bd. ft,:Percent

TO 4~INCH CANT

5.68 g 216 s 0 : 16 H %0
5.74 ke 16 8 16 a0 0 : 0.0
6.62 s 20 . 16 4 +. 25,0
6.78 : 20 H 20 0 g .0
7.36 H 24 g 20 . 4 20.0
7.52 gl 24 : 24 8 0 : .0
764 32 : 24 : 8 ¢ 33,0
7.88 : 32 i ' 32 0 +0
8.44 - 36 C 32 4 12.5
8.70 3 36 $ 36 0 ;0
8.82 3 40 . : 36 4 11.1
TO 6-INCH CANT
7.32 : 24 ] 0 s 24 : o
7.40 3 24 : 24 : 0 0
7.66 : 32 H 24 ; 8 L0333
7.90 : 32 . 32 0 )
8.70 : 36 SR © 32 4 1245
8.74 : 38 : 32 6 18.7
8.84 . 38 : - 36 2 6.5
9.02 H 38 s 38 0 0)
9.24 ) 40 : - 38 2 5.3
9.50 . J 48 : 40 .2 8 20.0
9.56 . 52 g 40 : 12 30.0
9.68 e 52 : 48 . 4 8.3
9.86 s 52 : 52 0 .0
10. 34 s 56 H 52 4 Tl
10.58 - : 60 . _ 56 4 7.1
10.72 .. - & 62 o8 56 6 10.7
10.74 ot 62 ] 60 2 3
11.08 H 66 3 60 6 10.0
11.14 H 66 : 62 4 6.5

(Sheet 1 of 2)




Table 4.--Minimum diameters (inside bark) at top end of log at
which increases in lumber
and 12/32-inch kerfs when

recovery occur for 9/32-

sawing to obtain maximum

yields of 8/4 lumber from

logs 5.50 to 12.00 inches

in diameth-—Continued

Minimum _ Yield usingl Gain from using
d.i.b., femecccmmcccccc e : 9/32-in. kerf
9/32-in. kerf 12/32-in. kerf
In, Bd. ft Bd., ft. : Bd. ft.:Percent
TO 6-INCH CANT-~-Continued
11.20 72 62 10 16.1
11.36 72 : 66 6 9.1
11.58 =72 5 68 4 580
11.70 72 : 70 2 2.9
TO 8-INCH CANT
9.06 44 s 0 44 o
9.12 44 g 40 4 10.0
9.16 44 44 0 N0
9.24 48 Lt 4 9.1
9.50 48 48 0 .0
9.90 52 48 4 8.3
10.14 52 52 0 .0
10. 20 . 56 52 4 7.7
10,32 = ¢ 56 . 56 0 .0
10.62 t 60 56 4 7.1
10.94 : 60 60 0 .0
©11.02 : 64 60 4 6.7
11.20 g 64 64 0 .0
11.36 : 72 64 8 12.5
11.54 s 72 72 0 .0
11.68 : 76 72 4 5.1

1
—Based on

12-foot length,
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Table 5.--Best cant sizes to saw to when using 9/32- and 12/32-inch kerf
saws to obtain maximum yields of 8/4 lumber from logs ranging
between 5,50 and 12,00 inches in diameter (inside bark) at

"small or top end of log

Diameter (d.i.b.): Using 9/32-inch kerf H Using 12/32-inch kerf

groups L e e e e e o e e ] e o e

(by yield) : Best cant size : Yleldl : Best cant size : Yieldl
In. In, Bd. ft. In, Bd. ft.
5.50 to 5.68 S e et e R b e nhe s tenese seanees Soaieie s sus e v S siaibieialsie e .
5.68 to 5.74 . 4 : 16 Thakins ee o i binie ere mb s 8w an e e s e b
5.74 to 6.62 : 4 : 16 ) 4 : 16
6.62 to 6,78 E 4 : 20 : 4 s 16
6.78 to 7.32 : 4 : 20 : 4 H 20
7.32 to 7.36 3 6 : 24 . 4 ¢ 20
7.36 to 7.40 : 4 or 6 : 24 s 4 : 20
7.40 to 7.52 4 or 6 24 ; -6 : 24
7.52 to 7.64 - 4 or 6 : 24 : 4 or 6 H 24
7.64 to 7.66 : 4 e 32 z 4 or 6 : 24
7.66 to 7.88 4 or 6 32 e 4 or 6 : 24
7.88 to 7.90 "4 or 6 32 : 4 : 32
7.90 to 8.44 : 4 or 6 : 32 ; 4 or 6 : 32
8.44 to 8.70 . 4 g 36 : 4 or 6 ) 32
8.70 to 8.74 : 4 or 6 : 36 3 4 $ 36
8.74 to 8.82 6 38 : 4 : 36
8.82 to 8.84 4 40 : 4 B 36
8.84 to 9.02 4 40 s 4 or 6 : 36
9.02 to 9,06 4 40 : 6 s 38
9.06 to 9,12 8 44 : 6 : 38
9.12 to 9.16 8 44 8 40
9.16 to 9.24 8 L4 8 44
9.24 to 9,50 : - 8 i 48 8 44
9.50 to 9.56 . 6 or 8 : 48 8 48
: 6 5 52 8

9.56 to 9.68 48
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Table 5.--Best cant sizes to saw to when using 9/32- and 12/32-inch kerf
saws to obtain maximum yields of 8/4 lumber from logs ranging
between 5.50 and 12,00 inches in diameter (inside bark) at
small or top end of log-~ Continued

Diameter (d.i.b.): Using 9/32-inch kerf : Using 12/32-inch kerf
groups . e e et o e e e e e

(by yield) : Best cant size : Yieldl : Best cant size : Yieldl

In. In. Bd, ft. In. Bd. ft.
9.68 to 9.86 : 6 g 52 . 6.or 8 3 48
9.86 to 9.90 : 6 : 52 . 6 : 52
9.90 to 10.14 : 6 or 8 Q 52 : 6 2 52
10.14 to 10.20 : 6 or 8 : 52 6 or 8 52
10.20 to 10.32 : 8 2 56 6 or 8 52
10.32 to 10.34 : 8 i 56 8 56
10.34 to 10.58 : 6 or 8 g 56 8 56
10.58 to 10.62 : 6 : 60 6 or 8 56
10.62 to 10.72 : 6 or 8 . 60 6 or 8 56
10.72 to 10.74 : 6 g 62 6 or 8 56
10.74 to 10.94 6 62 s 6 0 60
10.94 to 11.02 6 62 - 6 or 8 : 60
11,02 to 11.08 8 64 6 or 8 60
11.08 to 11.14 6 66 : 6 or 8 : 60
11.14 to 11.20 6 66 : 6 C 62
11.20 to 11.36 : 6 s 72 8 64
11.36 to 11.54 : 6 or 8 3 72 6 66
11.54 to 11.68 g 6 or 8 s 72 8 72
11.68 to 12.00 g 8 R 76 8 72

1
“Based on 12-foot length.
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