CIRCULAR 533

— -
-
-

FARM TIMBER

University of Kentucky . . . College of Agriculture and Home Eco-
nomics, Extension Service . . . FRANK J. WELCH, Dean and Director




CONTENTS

Units of Measure .

Measurement of Log or Tree Dimensions and
Equipment Used
Logs
Standing Trees - Diameter Measurement.
Height Measurement
Estimating Board-foot Content of a Standing Tree

By Volume Table
By Use of Log Rule

Estimating Board-foot Volume in a Tract of Timber

Evaluating Timber Volume on a Tract by Species
Groups and Sizes

Appendix A - Specifications for Southern Pine Poles
Material Requirements
Limitations of Knot Size .

Dimensions . g
Manufacturing Requirements .
Storage and Handling
Definition of Terms .

Appendix B - Grading Stave and Heading Bolts
Requirements .
Rules for Inspection .




MEASURING FARM TIMBER
By O. M. Davenport

The volume of timber products in the farm wood-
land is often an unknown quantity, yet it is of great
importance for purposes of inventory, management
plans, investment evaluation, and timber sales.

I. - UNITS OF MEASURE

All products are measured by some unit, For
farm woodland products there are many common
units of measure. These are described in the fol-
lowing paragraphs. A thorough understanding of
the unit to be used in the sale of any product is of
extreme importance. It may mean a greater fi-
nancial returnaswell as minimizing the chances of

a misunderstanding of the terms of a saleagree-
ment.

e —-Plece

The piece is the simplest unit of measure, yet
there are usually certain specifications involved
which should be thoroughly understood before any
timber cutting is started. Such specifications
cover acceptable diameters, lengths, species,
defects, and other variables which may set up
several grades of a product. Poles, piling, fence
posts, railroad ties, and in many cases, mine
props, are sold by the piece. Sample specifica-
tions for Southern Pine Poles are shownin Ap-
pendix A. Specificationsfor other piece products
may be more or less detailed; however, in gen-
eral the same factors are involved.

B. - Tight Cooperage Units

Some variation of methods maybe found in meas-




urement of the tree or bolts which are consider-
ed for cooperage products. Only trees of the white

oak group are suitable for this use. White oak is
preferred; however, bur oak, swamp white oak,
swamp chestnut oak, overcup oak, and chinkapin
oak are commonly accepted.

Heortwood

Fig. |- The Stave Bolt

The stave bolt (Fig. 1) is usually the basic rough
product. The bolt is split from a section of the
tree trunk which has been cut approximately 39
inches in length. Measurement is taken from
outer corner of sapwood to the opposite outer
corner of sapwood (B-B). Thus a bolt measur-
ing 12 inches across from outer corner to the
opposite outer corner of sapwood would containl
boltfoot. Smaller bolts would contain proportion-
ately lessand larger ones more. Sample specifi-
cations for stave and heading bolts are givenin
Appendix B. In general, stave bolts measuring
12 inches across the outside are preferredwith
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a range of from 6 inches to 16 inches accepted.
Bolts must also have a certain range of radial or
heartwood thickness (C-C). Some buyers set this
measurement as ranging from 5 to 8 inches.

There appears to be some variation in regional
practice inmeasuring by the bolt-footas to wheth-
er the measurement is made from outer corner
of sapwood to opposite outer corner of sapwood
(B-B), or from outer corner of heartwood to the
Opposite outer corner of heartwood (A-A).

Stave bolts are graded as suitable for bourbon or
oil staves. Bourbon-grade bolts must have clear,
straight-grained heartwood. No defects such as
worm holes, dote, or shake are allowed unless
the location of the defect is such that it would be
removed in the end-trimming, edging, or joint-
ing of the staves. Oil-grade bolts allow a few
small defects, suchasone or-two tight pin knots,
a slight waviness of the grain, and more sapwood.
A minimum heartwood thickness of 4 to 5 inches
is usually allowable in this grade.

Heading bolts follow the same pattern in grades
and sizes except that the bolt length is 24 inches.
Trees larger than 24 inches in diameter should
be worked up into such bolts. Many stave com-
panies do not advocate cutting trees less than 12
inches in diameter for either stave or heading
bolts.

A varijation from using the bolt-foot measure as
previously described is found in the practice of
estimating the board foot contents of the portion
of the tree suitable for stave bolts. In this case
a thousand board-foot log or tree scale is assum-
ed the equivalent of 100 bolt feet, ora quantity of
staves that would make 10 barrels.




E.

- Cord Measure

This unit is useful in determining the measure of
a stack or pile of wood, particularly when the
value of the individual piece is not large enough
to justify measurement of it. By custom, when
this form of measurement is used, all sticks in
the pile are cut to approximately the same length,
and a face measurement of 4 feet in height and 8
feet in length of the pile is a cord.

The standard cord is set as a unit equivalent to a
pile of wood 4 feet in height, 8 feet in length and

4feetindepth, having a displacementof 128 cubic
feet (Big -2)

Fire woodis usually cutin 16 or 18 inch lengths
and is sold in pile units of 4 feet in heightand 8
feet in length. This so-called firewood cord is
actually only a third of a standard cord.

Pulpwood and acid wood (chestnut) sticksare cut
> feet and 5 1/2 feet respectively in length, and
the '""card' has the same face measurement, 4 x
8 feet. Displacement of the pulpwood cord is
therefore4 x 8 x 5 feet or 160 cubic feet,and the
acid woodcordis 4 x 8 x 5 1/2 feet or 176 cubic
feet.

The actual solid wood content of any pile of wood
is dependent on care in piling and surface irreg-
ularities of the individual sticks. The solid cubic
contents of a standard cord vary from 60 cubic
feet for limb wood, tops, and small diameter
material to 100 cubic feet for large, smooth,
straight, and regular logs and bolts.

- Board Foot

The board foot is the most commonly used unit
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of measure for standing trees, logs and umber.

It is a unit 1 inch thick, 12 inches wide and 1

footinlength. For purposes of determining the

number of board feet in any rectangular piece

of wood the formula is:

Board feet = The quantity thickness in inches
times width in inches, divided by
12, times the length in feet.

1" x 8" - 16' would therefore be figured:

Bd.ft. -1 x8x16-2x16=102/3
12 3

In general, rough lumber less than 1 inch thick
is figured as an inch. Rough lumber more than
1 inchthickis figured to the nearestfull quarter
inch. Thus a board 1 3/8 inches thick would be
figured as 5/4 inch. Widths are usually taken

Table 1. - Board Foot Contents of Lumber

Thickness Board length in feet
and width | YOs] =12 | 14 | 16
Inches Board foot content

12/3 ZeL /S
21/2 31/2
31/2 42/3
41/6 55/6
5 7
55/6 81/6
62/3 91/3
81/3 11 2/3
10 14
41/6 55/6
61/4 8 3/4
81/3 112/3
5 7
71/2 10 1/2
14
91/3
14
18 2/3
23:17/3¢;
28
35
21
28
35
42
182/3
42
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to the nearestfull inch. Some slight variations
in thickness and widths by size classes are al-
lowed in grading butare beyond the scope of this
discussion. Likewise, the finished sizes in thick-
ness and widthare not covered. The board foot
content in various common sizes of lumber is
givenin Tablel. For sizes notlisted, use com-
binations of given sizes. Thus a 4x6 inchpiece
is the same as two 2x6's.

The volume of a login terms of board feet is de-
termined by a log rule. A log rule is merely a
tabulation of the board foot volume in logs of var-

Table 2. - International Log Rule. 1/4" Saw Kerf.

Log diameter Log lengths in feet
at small end 8 | 10 12 | 14

inches Yalume in board feet
8 15 20 25 35
9 20 30 35 45
10 30 35 45 55
11 35 45 55 70
12 45 55 70 85
13 55 70 85 100
14 65 80 100 115
15 75 95 115 135
16 85 110 130 155
17 95 125 150 180
18 110 140 170 200
19 125 155 190 225
20 135 175 210 250
21 155 195 235 280
22 170 215 260 305
23 185 235 285 335
24 205 255 310 370
25 220 280 340 400
26 240 305 370 435
27 260 330 400 470
28 280 355 430 510
29 305 385 465 545
30 325 410 495 585
32 375 470 570 670
34 425 535 645 760
36 475 600 725 855
38 535 670 810 955
40 595 750 900 1060

(Values rounded off to the nearest 5)




ious diameters and lengths (Table 2). The logrule
seeks to give the volume of sawed lumber that
could be cut from a log after allowing for milling
losses in sawdust and slabs and edgings. Log
rules have been based on use of a mathematical
formula, diagrams, and by ac tual mill tallies.
Since different people have different ideas on how
the slab and edging and sawdust deduction should
be handled, there have been many different log
rules constructed and used in various sections of
the country. The International log rule, based on
a 1/4-inch saw kerf is considered as the one that
gives values consistently closestto theactual saw-
ed contents of the sound, straightlogs of all sizes.
The values given in Table 2 are based on one-inch
lumber.
For a ''rule of thumb, ' the formula (D—l)z %=L
20
will give fairly close results with D equaling
the small-end diameter of the log in inches and
L equaling the length of the log in feet. Thus
the board foot volume of a log with a small-end
diameter of 14 inches and a length of 12 feet
would be:

(14-12x12 =13%x.6= 169 x . 6 = 101. 4 bd. ft.
20

When measuring the small-end diameter of =2

log, the average diameter inside bark should be

taken to the nearest full inch. Length is meas-

ured in feet and is to the nearest full foot plus

about 4 inches for trimming allowance. Thusa

12-foot log length must measure atleast 12 feet,
4 inches, and so forth for other lengths.

Defects

Any condition that will cause a reduction in the
quantity of lumber that might otherwise be cut
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out of a log is considered a defect. Thus rot,
cracks, or splits, crookor sweep, and similar
conditions which cause an actual reduction in the
scaled contents of a tree or log, are defects.
Conditions that cause a lowering of grade only,
such as stain, are notconsidered defects in log-
scaling practice.

To warrant a deduction, the defect must pen-
etrate into the central cylinder as determined
by the small-end diameter (inside bark) less
one inch, extended the length of the log. Thus a
surface defect at the butt or large end of the log
mustbe deep enough to penetrate into the central
cylinder, and only the depth of penetration into
the cylinder is considered as the depth of the
defect. Defects can be classifiedas (1) end and
surface, (2) center, (3) crook and sweep, (4 )
uniform surface, (5) cracks and splits, and(6)
shake.

The method most commonly used, and describ-
ed in textbooks treating with timber measure-
ments, boxes in the defective area anddeter-
mines its volume in board feet by use of the
formula:
Deduction = DxWxL
15

In this formula, D equals the depth or thickness
in inches, W equals the width in inches, and L
equals the length in feet of the defect.

Examples of the various kinds of defects togeth-
er with sample calculations are shown in the
following cases:

Case 1. - Butt rotinalog 18inches in diameter
and 16 feet long.




16’

Case |

The dimensions of the defect as shown are 5
inches in thicknessby 9 inchesin width by 4 feet
in length. In all cases involving a rotten area,
1 inchis added to the thickness and width meas-
urement to make sure the defective area is en-
closed. Use of the formula would then give:

Deduction =
5+ 1)x(9+ 1)x4=06x 10 x 4 =.16 bd. ft.
15 15

With a gross scale of 230 board feet as found in
Table 2, the net scale of the log is 230-16 or
214 board feet.

Case 2. - Surface defect in a log 18 inches in
diameter at the small end, 23 inches in diame -
ter at the large end and 16 feet in length.




(5+1)#(8+ 1) = 15 = 7. 5" average diameter of
2 2

defect

Deduction = 7.5 x 7. 5 x 16 = 60 bd. ft.
15

The net scale of thislog wouldbe 230-60or 170
board feet.

Case 4. - Sweep in a log 18 inches in diameter
and 16 feet in length. (See solution given for
Case 4-a on page 22.)

Case 4' - Crook in a log of the same size 2as
Case 4. (See Case 4-b, Page 22.)

Case 5. - Rotten sapwood or any condition which
is surface in nature and can be confined to a
collar of uniform thickness.

e

Case 5

In the above example, the defective portion of
the log is estimated to be 2 inches thick. The
log is 18 inches in diameter at the small end.
Procedure inthis case is to reduce the diameter
by twice the average thickness of the defective
sheath and scale as a 14-inch diameter log. The
net scale would thus be 135 board feet.

Case 6. - Crack or Splits.
If the log is straight-grained, the defect can be

14




enclosed in anarea having thickness, width, and
length, and the standard procedure followed. If,
however, the log has spiral grain, the defect is
best enclosed in a sector of the log.

In the above sketch, a crack spirals along the
length of the log, and extends in approximately
to the log center. The sector which encloses
the defect is equivalent to one-fourth of the log
volume, or a 25-percentdeduction from the gross

scale.

Case 7. - Shake

Shake is a term used to identify a condition
where one or more growth ringsare loose from
adjacent wood. It may extend entirely around
the ring or extend only for a fewinches. Areas
having only a limited amount of shake canbe con-
sidered as a center defect, and standard proce-
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dure followed. In some cases, however, where
the shake extends completely around the ring,
and where there is still a sizeable core of wood
inthe center of 6 inches or more in diameter as
illustrated in sketch, the procedure is modified
to allow salvage of the sound center.

The above example shows an 18 inch diameter
log of 16 feet in length, with a shake zone ex-
tending completely around the annual rings and
about 1 inch in thickness. The outside dimen-
sions of the shake zone average 9 inches at the
small end of the log, and 12 inches at the butt end.
There is a sound core of 7 inches in diameter
(smallend). Computations wouldbe as follows:

(94 1) + (12 + 1) = 23 = 11.5 average diameter
7 2
of shake

Deduction = 11.5 x 11. Bx 16 =2116 =141
15 15

bd. ft., if the entire center were shaky. In this
case, however, there isa 7inch sound core which
is equivalent to a 7 inch log, 16 feet long. The
scale of such a log, using the rule of thumb,
(D-l)2 e € 62 x 16, or 29 board feet. Thus,
20 20

the deduction for the case in question would be
141-29 or 112 board feet. The net scale would
then be 230-112 or 118 board feet. Except for
the log of a valuable species, a deduction such
as this ofapproximately 50-percent would cause
the log to be a cull.

An alternate method of computing deduction for
defects has been recently outlined by L.R. Gros-
enbaugh of the U.S. Forest Service (Southern
Forest Experiment Station Occasional Paper
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#126, pp. 14-15) in which a percent deduction
from the gross scale is computed. In general,
the deductions by this method are less than those
in similar cases as computed by the formula
Dx W x L. Since this formula admittedly im-
b

Poses a heavy penalty for defective portions, the
alternate method should have merit in localities
where a high standard of utilization of the log
contents is possible.

Procedure for calculating deduction for end or
surface defects is given as follows:

1. Enclose the defect Cross-sectioninanellipse.
2. Measure the short and long dimension of the
ellipse. Add 1 inch to each.
- Determine the ratio of each increased dimen-
sion to the log diameter less 1 inch. Round
off to the nearest tenth. (Table 3 p. 18,)

. Estimate the length of the defect and deter-
mine the ratio of defect le ngth to thelogiength.
Round off to the nearest tenth. (Table 3).

. Multiply the three ratios together. The re-
sult is the proportion to be deducted from
the gross scale for the defect.

Examples of the various kinds of defects to-




- Ratio of Defect Dimension to Log Dimension

Table 3.

Defect Dimension

Log
Dimension

8

6 7 8 5 10 11 12 13 14 15 16

9
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gether with sample computations are shown
in the following:

Casel-a. - Butt rot ina log 18 inches in diameter
and 16 feet long.

As Step 1, the cross section of the defect can be
enclosed in an ellipse. Following through with
Step 2, the short and long dimensions are.. 5
inches and 9 inches respectively; adding 1 inch
to each, and dividing by the log diameter - |
(Step 3) we get:

51 =63

I8:1 17

9=k 110756

18-1 17

In Step 4, we note that the length of the defect
is 4 inches. This €xpressed as a ratio of the

length is 4 or .25,
16

Step 5 consists of multiplying the three ratios
together (.3 x .6 x . 25), giving . 045, which to
the nearest unit percent is 5,

This is the Proportionate deduction for the defect
from the gross scale of the log, or .05 x 230 -
11.5 or 12 bd. ft. The net scale thusis 230-12
or 218 bd. ft.

Case 2-a. -Surface defect in a log 18 inches in
diameter at the small end, 23 inches in diame -
ter at the large end, and 16 feet in length.

Again the defect Cross-sectionand length can be
estimated. Tn thiscase the defect is atthe butt
of the log and all of the defectivearea is deduc-

table except that occurring in the peripheral
half-inch which is the slab-collar, Depth of the
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16

Case 20

defect as illustrated in the sketch is 8 inches,
width is 7 inches, and the length is 3 feet.

Computations would then be:

B2y I=un i+l = .5;and 3 = .2
17 17 16
Proportionate deduction for the defect would
Nenbe bx.bx.o0r.05: Five percent of 320

:s 16 board feet. The netscale of the log would
then be 320-16 or 304 board feet.

Case 3-a. - Center or heart rot ina log 18inches
in diameter and 16 feet in length.

Case 30

Procedure in this case is slightly different, but
involves the same principles as incases l-aand
2-a. The rot in this case is almost circular in

20




cross section. Long and short dimensions are
thus the same. The deduction percentage is com-
puted for each half length of the log to compen-
sate for change in dimension of the defect. For
the butt half of the log, the cross section di-
mensions of the defect are 8 inchesand 8inches.
These, in terms of a percentage of the small-
end diameter less one inch, are 9 and 9 or .5
17 A7
and .5. The length of 8 feet is 50-percent of
the log length, or .5.

Deduction for defect in the butt half of the log is
thus .5 x .5 x .5 or 13-percent. Procedurefor
the other half of the log is the same except that
the defect cross section is 5 inches. Computa-
tions for this half of the log (.4 x .4 x . 5) give
8-percent as the deduction. Addingthe two de-
ductions gives 21 -percentas the total deduction
from the gross scale; .21 x230=48.3 bd. ft.
The gross scale would then be 230-48, or 182
board feet.

A short cut in the computations involved would
be to {1 square the defectcross sectionpercent-
ages for large and small ends of the log, (%)
add results, and (3) divid v2. =Thas{l) 5x
.5=.25and .4x.47.16%) 25 and .16  add-

ed together equals . 41 (3) .41 = .21 or 21-per-
ke

cent. In effect, this is following the same pro-

cedure as given in the more detailed computa -
tion.

Case 4-a. - Sweep in a log 18 inches in diam-
eter and 16 feet in length.

When the sweep occurs in one plane, the actual
deviation of the log center from a line connect-
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Log Center

Line Between End Centers

Case 40

ing the center pointat each end is considered the
measurement of the sweep(s). Deduction per-
centage for sweep is obtained by use of the for-

mula:

Proportion deducted - s -2
Scaling diameter of log

Incase of a sweep of binches inthe log diagramed

above, the deduction percentage would be com-

puted as 6-2 or 4 or 22-percent. In terms of
18 18

board feet this would be . 22 x 230 or 51, and the

net scale 230-51 or 179 bd. ft.

Case 4-b. - Crook in a log 18 inches in diame -
ter and 16 feet in length.
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Crook is a sharp bend in a log as differentiated
from the rather uniform curvature of sweep a-
long the log length. Measurements of the mag-
nitude of the crook are taken as indicated in the

above sketch. The deduction is then computed
by the rule:

Proportion deducted =

sideways measurement of crook x
scaling diameter of log

Length of log effected
log length

Computation of deduction in Case 4-b would be

Proportion deducted =(9 ) x ( 4) = 1/2 x1/4 =

18 16
1/8 or 12-1/2 percent.

12.5-percent of 230 is 29 bd. ft. The net scale
for this case is then 230-29 or 201 bd. ks

Case 5-a. - Shake

Shake is a term used to identifya condition where
one or more growth rings are loose from adja-
cent wood. It may extend entirely around the
ring or extend only for a few inches. Areas
having only a limited amount of shake canbe con-
sidered as a center defect and standard proce-
dure followed. In some cases, however, where
the shake extends completely around the ring
and where there is still a sizeable core of wood
inthe center of 6 inches or more in diameter as
illustrated in sketch, the procedure is modified
to allow salvage of the sound center.




small-end diameter (inside bark) and of the
length. A commonyardstick or any scale grad-
uvated in inches can be used. When measuring
the diameter, care should be exercised thatthe
average measurement is obtained, since many
logs are notexactly round. Length is measured
infeetto the nearest full foot plus about 4 inches
for trimming allowance. With a diameter and a
length measurement, the volume of the log in
board feet can be obtained by consulting a log
rule. (Table 2, p. 8.)

Standing Trees - Diameter Measurements.

Measurementis customarily made oftree diam-
eter ( outside bark ) at D. B. H. (Diameter at
Breast Height). This point is standardized at
4-1/2 feet above ground level.

Perhaps the simplest and most consistentlyac-
curate method of measuring the diameter of a
standing tree is to measure the circumference
by stretching a tape measure around the tree,
and then divide the reading by 3. To be strictly
accurate, the reading should be divided by
3.1416, however, the approximate diameter ob-
tained by dividing by 3 is withinthe standards of
accuracy usually required.

Calipers and the Biltmore scale canalsobe used
ifavailable. The principle of the Biltmore scale
is shown as follows:

The lines AB' and AE represent diverging lines

of sight when a person looks at the side of a

tree. B'C; or D is a radius of the circle ( tree
2

diameter). CD is the proportionate measure-

ment that would be included on a stick held hor-
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Biltmore Scole

izontally against the tree. AB or a would rep-
resent the distance the stick was held from the
eye. Angles ABC and AB'C' are right angles
and thus triangles ABC and AB'C'are similar,
From this relationship, an initial propartion
can be set up -

CB =C'B'

AB AB'

Simplifying this proportion in terms of a and D
(reach and diameter) we can derive the follow -
ing formula:

Ry

s ={aD

N-aciD

In the above formula, a equals the reach, which
for the average person will be 25 inches, and D
represents a particular diameter. S is then the
scale measurement (line CD) for the particular
diameter used.

For example, the graduation, (s) for a 10inch

diameter and a 25 inch reach (a) would be com-
puted as follows:

25 x 10% = 71. 46+ = 8. 744"
25 10 -




Graduations for other diameters can be compu-
ted in a similar fashion. In case of a longer or
shorter reach than the standard 25 inches, the
value of a in the formula can be changed towhat-
ever is considered a normal reach. A table of
graduations for a 25 inch reach is given on fol-
lowing page:

To make a Biltmore stick, take a piece of lath,
lattice, or a yard stick and plane or sand one
face clean and smooth. Next measure the indi-
cated scale for the smallest diameter reading
(for example 8 inches) from the left end of the
stick, and mark it on the face of the stick in a
suitable manner. This then is the 8 inch grad-
uation of the Biltmore scale. Repeat for other
diameters.

To use the stick, holdithorizontallyagdinst the
tree at D. B. H. ; line up the left upper corner of
the stick with your line of sight, cutting the left
side of the tree trunk, Then without moving the
head, swivel your line of sight to the right side
of the tree trunk and read tree-diameter on the
Biltmore scale. Remember that the scale was
graduated onthe basis of a specified reach. Ac-
curacyinuse of the scale depends on how closely
the correct reach (a) is maintained. Also, be
sure that an average of the largest reading and
the smallest reading is obtained, since many
trees are oval in cross section,

Standing Trees - Heights.

Measurement of the height of the point on the
tree trunk where the last cut will normally be
made requires some training; however, the
procedure and equipment canbe relatively s im-
ple. The length of the useable section of the
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- Biltmore Scale Graduations
(25 inch reach.)

Table 4.

Scale graduation to the

Diameter
nearest 1 of an inch




tree trunk is influenced by (1) the taper of the
tree trunk, and (2) the breaking up of the cen-
tral trunk into large branches. In the latter
case, the top limit of useable trunk length is
just below the fork, and is easy to determine.
However, in the first case, a point on the tree
trunk must be chosen where the minimum use-
able diameter (usually 8-inches inside bark) is
estimated to occur. If bark is estimated to be
about one-half inch thick at the 8-inch diame-
ter point, the outside dimension would thus be
9-inches. Determining the point on the tree
trunk at which it would measure 9-inches out-
side the bark is at best an approximation. If
the DBH is known, it can be used as a com-
parative mmeasure.

Some estimators use the formula:

(Circumference in inches at DBH x . 28) -2"
equals diameter inside bark at the top of the
first16 foot-log. Foreachl6b-foot additional
length, deduct?2 inches to secure the diameter
inside bark at the top end of the log inques-
tion.

Thus a 20-inch DBH tree would give the follow-
ing:

(63" x .28) -2 = 17.6 -2 = 15.6" diameter
inside bark at the top of the first 16-foot log
length. At 32 feet the diameter (i.b.) would
be 13.6 inches, and at 48 feet, 11.6 inches.

The above example assumes that the tree
trunk tapers gradually and extends up at least
48 feet before any large branches occur. For
thick-barked trees, use the factor .27 in-
stead of . 28.




Having estimated the pointon the tree trunk that
is the limit of useable trunk length for logs,
there remains the problem of determining how
high that point is above stump height. Stump
height can usually be standardized at about 1
foot above ground for this purpose.

There are many methods of measuring height
that require special and sometimes expensive
equipment; however, the two methods tobe de-
scribed are just as accurate and employ quite
simple equipment.

Method 1.-(Based on Similar Isosceles Triangles)

Grasp one end of a straight stick that is just a
little longer than your arm. Stretch yourarm
full length in front of you, with your hand (in
which the stick is held)about level with your eyes.
Holding your arm inthatposition, point the stick
toward your face and adjust your grip on it so
that the free end touches your closed eye or your
eyebrow. Then, without changing your grip on
the stick, raiseit to an upright position. Hold -
ing the stick upright, walk away from or toward
the tree (keeping as nearly as you can on the
same level as the tree) until you find a place
where you can sight over your hand and see the
point on the tree that will be the height of the
stump, and without moving your head, you can
sight over the top of the up right stick and see
the point that will be the top of the last log.
Measure the distance from where youare stand
ing to the base of the tree. This distance will
be the same as the height from the stump to

the top of the last log. See following sketch
for geometric principle,




\V

- [ D' Limit of usable
length

_| Stump height

that one must stand away from the tree (66 feet);
C'B' is a set height unit (16 feet), and BC is the
interval or scale graduation that the lines of

sight would cover on the measure stick. The
following relationship of sides can now be set
down:

BC-——= - CB’
AB AB'
Substituting values as used in above explanation:

BC < 16
24" (or 2') 66

BC = 2'x 16' = 32' =.48' or 5, 76"
66" 66'
A scale unit of 5.76 inches on the stick will
cover 16 feet on the tree with the 24 inch reach
and 66 foot distance factor. Multiples of this
unit can be marked onthe stick. Thus when one
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is 66 feet from a tree with the stick held 24
inches from the eye, and the lower line of sight
to the stump height cuts the bottom of the stick,
the upper line of sight to the point of height-
measurement can be read on the scale interms
of 16 foot units. (As in method 1, a slighterror
is involved; however, results are within limits
of accuracy of this type of measurement).

To suit the convenience of the person using the
stick, it can be calibrated forany reach, height
unit, and/or distance by substituting these in the
formula in place of the values used.

Still another method is often favored in which a
pole of known length, say 10 feet, is leaned a-
gainst the tree and usedas an occular yard stick
in estimating the number of 10-foot units in the
useable part of the tree bole.

- ESTIMATING THE BOARD-FOOT CONTENT
OF A STANDING TREE,

By Use of a Volume Table.

A volume table (Table 5) is a tabulation of the
average volume in trees by D. B. H. and height
classes. Thus, all that is needed to determine
the volume inany tree of normal form isa meas-
urement of the D.B.H. (outside bark) and a
measurement of the useable length of the tree.
The methods of obtaining these measurements
are explained inthe previous section. A treethat
is determined to be 14 inches at D. B.H., and
to have 1 1/2 - 16 foot units (from 20-27 feet) of
useable trunk length, will contain 100 board feet .
This is found in Table 5 by reading at the inter-
section of the 14-inchD. B. H. and the 1-1/2 log

33




Table 5. - O. B. - Form Class Volume Table
Board Feet Tnternatiem] 1/4" Log Rule
O. B. - Form Class 85

Number of 16.3 foot logs

1 11/2 2 21/2

Gross volume in board feet

46 57 67
58 T1 84
70 87 102
85 104 123
100 124 146
118 145 171
137 169 199
157 194 228
180 221 261
203 251 295

229 282 332
256 316 372
285 352 413
316 389 458
348 430 506
383 472 555
419 516 608
457 564 665

612 721

664 782

718 845
174 912
834 982
895 1052
959 1130
1026 1208
1094 1288
1164 1371
1239 1459
1315 1549
1396 1641




columns. The volume for any normal tree of a
size within the D. B. H. and height range of the
volume table can be determined in a similar
fashion.

Since volume tables are necessarily based on
average volumes of a large number of trees, and
the height is treated by half-log or 8-foot units,
the volume given for any individual tree maybe
slightly greater or less than the actual volume
in the tree, depending on how closely the tree
approximates the average of that particular size
class. In general, volume tablesare mostuse-
able for trees with a central bole or stem that
(1) tapers gradually to the inside bark diameter
that is determined to be the limit of merchant-
ability, and(2) does nothave any very large limbs
or forks within this useable bole length. Table
5 is based on an 8-inch (inside bark) top diam-
eter. Volume tables are also based on Form
Class, which is the relationship of the diameter
(inside bark) at the top of the first 16-footlog to
the D. B. H. (outside bark). Table 5 isbased on
a Form Class of 85, whichisaboutrightfor trees
on average sites in Kentucky.

The principal utility of the volume table is that
it requires but two measurements (D. B. H. and
useable height). When used with large numbers
of trees, the individual errors tend to balance
out and the end estimate is within the limits of
error permissable for this type of work.

Deduction for defect may be handled inthe man-
ner described for logs (page 10) and the defect
calculated and noted for each tree. An alter-
nate method is to estimate the percentageof the
gross scale that may be defective and make de -




duction on a percentage basis. Either method
is at best a éuess ~hen dealing with stdnding
timber, and considerable experience is required
to become proficient.

Several forms of tally sheets may be used for
tallying the number of trees of differentsizes
and species. A sample sheet that will fulfill most
requirements is shown in Fig. 5. Changes can
be made in size ranges and species groups to fit
conditions at hand. Individual trees are tallied
in the appropriate space by making a short line
or a dot. If care istaken, a large number of any
one-size trees can be tallied in the space pro-
vided. Also, if the stand is composed of predom-
inately smaller-tree sizes, the spaces allocated
for these sizes can be tailoredto fit the need.
Additional tally sheets can always be used if
more space is required. After the field work
has been completed, a countof the lines or dots
in each space will indicate the number of trees
in each D. B. H. and height-class by species
groups. By consulting the volume table, the vol-
ume of an average tree for each D.B. H. and
height-class can be found. Multiplying each
average -volume by the number of trees tallied
in its size-class will give the volume in board
feet for the individual size classes. Total vol-
ume for all the trees tallied is then a simple
matter of adding up all of the volumes deter-
mined for the various size classes.

- By Use of a Log Rule

As noted in an earlier section, a log rule is a
tabulation of the estimated volume in logs of vari-
ous small-end diameters and length classes.
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Thus, if the sizes of the logs that could be cut
from a standing tree could be determined or esti-
mated, the volume of each log could be found by
the log rule and the sum of the volumes of the logs
in a tree would represent the board-foot content
of the tree. This method requires more work
than the "Volume Table Method' and a little more
skill; however, itis more accurate in the case
of short, thick-boled trees, and for any one in-
dividual tree since the actual log sizes that could
be cut from the tree are computed exactlyas
they would be if the tree were felled and bucked
into logs. The difficulty lies in estimating the
correct small-end diameters and lengths of the
logs as theyappear ina standing tree. Any stand -
ard of comparison, suchas a 10-or 12 -foot pole
with a yardstick fastenedacross its top andleaned
against the tree, isagreat help to the beginner.

A form of tally sheetthatcanbe modified to suit

local requirements is shown in Fig. 6. In the
case of the form shown, spaces have been pro-
vided for identifying the individual tree by a
number and by species, for noting the diameter
and length of as many as four separate logs, and
for the tree volume after it has been computed.

IV. - ESTIMATING THE BOARD-FOOT VOLUME
IN A TRACT OF TIMBER.

The two previous sections have indicated how tree
diameters and heights can be determined, and how
these measurements can be used to determine the
volume in a tree.

In small tracts of timberupto 10 or 15 acres in exr
tent, it is best to measure diameter and height of
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every tree that is above minimum size for thein-
ventory or sale. Whenonly large, mature trees are
being considered, then only the trees in this category
are measured and tallied.

Inlarger tracts, the same procedure can be followed
with considerable expenditur.e of time and effort; how-
ever, itis more practical to limit the work to sample
areas in the form of parallel strips or lines of plots
running across the area. The strips or lines of plots
should be aligned soas to obtain a proportionate cov-
erage of variations in size and density of the timber.
When there are ridges and valleys involved, the strips
or lines of plots should cross the main ridges and
valley at approximately right angles in order that
sparser ridge timberis obtained as wellas the larger
and denser timber on the lower slopes and in the
valleys.

One side of the tract can be used as a baseline and
the spacing of the strips or lines of plots laid off a-

long it. A staff or pocket compass can be used to

maintain strip alignment. A tape or chain should be
used to determine distances.

The strips canbe of any set width; however, a narrow
strip of one-half chain width (33 feet) is easier to
stay within, as are small circular plots of 1/5 acre
(52 feet radius) or 1/10-acreplots of 37 feetradius.
The distance traveled along the strips must be meas-
ured so that the area cruised can be determined.
Thus, a strip of 1/2 chain (33 feet) width and 20
chains,(1320 feet) in length covers 10 square chains,
or 1 acre. Likewise, in lines of 1/5-acre plots
spaced at a set distance from center to center, the
number of plots taken times 5 gives the acreage of
the sample. In order to eliminate p ersonal choice
of sample areas, the spacing of the strip or line -of -
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plots-intervals should be mechanical, and carried
out according to a predetermined pattern.

The number of strips or lines of plots tobe run should
be determined by the percentage of estimate that will
satisfy the requirements of accuracy. Usually the
smaller the tract, the larger the sample should be.
Thus, for tracts of 20to 100 acres, a20-percent esti-
mate should give a fair standard ofaccuracy. If the
timber is fairly uniform, a 10-percent estimate may
do. Onlarger tracts, a 10-percentestimate isusu-
ally satisfactory, orevena 5-percentmaydoin some
timber. Withthe percentage of estimate, determined
that will be satisfactory, the spacing between strips
or lines of plots canbe computed. If 1/2-chain-width
stripsare used, a spacing of 5 chains between strip
centers will give an approximate 10-percent cover-

Bose Line

}._;..}.. 5 Ch. ¢ 5 Ch -}« 5 Ch =}« 5 ch. >« 5 cn

27 Ch.

Fig. 7 - Showing use of one side of tract as a
Base Line, and parallel strips spaced five chains
center to center. Also note that the strips cross
the ridge line at approximately right angles.
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age of the tract. In the case of 1/5-acre plots, a
spacing of plots in the line at 4-chaincenter distance
and 5 chains between lines of plots will also give an
approximate 10-percentestimate. Stripsor lines of
plots should be one half of the strip or line of plots
spacing interval inside of the timber edge. Fig. 7
and 8 illustrate most of the details explained is this
section.

Whenusing the strip method, it is suggested that one
tally sheetbe used for each 5 or 10 chains of strip
covered. Individual tally sheets may be numbered or

otherwise identified by strip number and distance
interval such as Strip #1, Distance 0-10 chains.
Likewise, separate tally sheetsfor each circular plot

help to keep the records straight and each should be
identified as to line and plot number.

6 b 6
®

109 00
030 9 ¢ ¢

}.i:nl-—smw—a*-s Ch—fe-5 ch—fe 5 ch—fe- 5 ch—f5 ch—

.
OO,

Fig. 8 - Showing parallel lines of plots spaced five
chains apart and four chains center to center dis-
tance in the lines. (10 percent estimate)
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Table 6. - Circumference Specifications for the Various Classes of Creosoted

Southern Pine Poles

Pole Class

5 6 7 8

Length/Distance top circumference (inches)
of piground
pole [line from 25 23 21 19 17 15 18
butt 1
Feet Feet Minimum circumference six foot from butt (in:

16 . 21.5 | 19. 18.
i8 < 26.5 2 22.5 | 21. 19:
20 . : 27.5 ; 23.5 |22, 20.
22 . 2 5 29.0 3 24.5 | 23, 21, No butt

25 . & 30.0 . 26.0 | 24. 22. requirement

30 . 32.5 5 28.0 | 26. 24.
35 . < 35.0 . 30.0 | 27. 25.
40 5 5 37.0 : 31.5 | 29. 27.
45 1 : . 38.5 . 33.0 | 30. 28.
50 2 40.0 ; 34.5 | 32. 29

55 s i 41.5 s 36.0 | 33.
60 3 : 43.0 5 37.0 | 34.
65 ; 8 44.5 5 38.5
70 . A 46.0 : 39.5
75 . : 47.0

80 ~ 5 > 48.5
85 : 1 - 49.5
90 . - 50.5

1/
~ For use in applying specifications which require a definition of ""ground line. "




Table 7. - Diameter Specifications for the Various Classes of

Creosoted Southern Pine Poles L/

Pole Cl
. se e wamEs R EEG S EET

of Minimum top diameter (inches)
pole 8.6 | 8.0| 7.3| 6.7| 6.0 5.4{ 4.8) 5.7| 4.8 3.8

Feet Minimum diameter six feet from butt (inches)
16
18
20 10.
22 10.
25 11.

oo n

3 No butt
: requirement
10.
30 j 53 7
35 12.
40 13
45 14,
50 14.

) (353 |
) (9 ELE
12. 6
1352
13.7

i
0
4
7
.0
6
1
6
1
4

O RN OwvO
W =W oWk
N =N OW oOWwo
VOO~ N0

—

55 15:
60 15:
65 16.
70 16.
75 ) Gy

80 ) B e
85 18.
90 18.

14.2
14. 6
15.1
15. 6
16+l

16.4
16.9
17.2

WO WU IN=JIv oo

- 00 W oo
w oW~ Ot O -0

—

o

* Diameters to the nearest one-tenth inch obtained by converting
circumference specifications, assuming all poles to be round.




SUGGESTIONS
FOR MAKING STAVE BOLTS

"-16" diometer :

Three regular bolis.

21"- 24" diameter:

Five regular bolts.

30"-36" diometer:

17" -20" diometer:

Four regular bolts,

24" -29" diometer:

Eight regulor bolts and
four heart bolts.

Six to seven regulor bolts and
three heart bolts.

Any knot over fwo inches in diomefer
should be removed.




When the field work is completed, the volume of the
trees on the strips or lines of plots canbe computed
as given in the section dealing with "Estimating the
Board Foot Contentina Standing Tree.'" Thearea of
the strips or plots canalso be determined. The re-
lationship of the measured sample area and its vol-
ume to the tract area and tract volume can be ex-
pressed by the proportion:

Y= hAror Vo oS VA

Vv a a

In the above proportion, V equals the volume of timber
on the tract; v equals the volume of timber inthe
sample area; A equalsthearea of the tract in acres,
and a equals the area in acres of the sample area.

V. - EVALUATING TIMBER VOLUME ON A TRACT
BY SPECIES GROUPS AND SIZES.

The total volume of timber on a tract is of extreme
value for purposes of inventory or sale. An average
value per 1,000 board feet can be set and total value
thus easily computed. It is better business, how-
ever, to be able to compute volume and value by
species groups and sizes when such variation in the
timber occurs. This can be done easily if species
groups are separated in making the tally during the
estimating procedure as advocated in Section IIL
The sample tally sheets proposed in this sectionare
likewise designed to allow such separation. Thus,
the estimated value of the species groups, such as
White Oak, Red Oak, Beech, and Hickory or Yellow
Poplar, and their diameter ranges (for example: 8'-
12", 12"-16", 17"-20", etc.) canbe determined and
computed separately. This is more satisfactory than
attempting to set an average for all species andall
sizes.




APPENDIX A

SPECIFICATIONS FOR SOUTHERN PINE POLES

(From "American Standard Specifications and
Dimensions for Southern Pine Poles. " American
Standards Association, 05.4-1941.)

These specifications cover southern pine poles which
aretobe givena preservative treatment. Poles are
to be classified in accordance with the table of di-
mensions.

The length and class of poles wanted and full details
of the framing desired shall be stated inthe orders.

The details of any marking, including length and
class marks, to be placed on the poles shall be in
accordance with instructions from the purchaser.

Complete detailed instructions shall be given the

supplier in all cases where modifications are to be
made inthese specifications tomeet special require-
ments.,

MATERIAL REQUIREMENTS

SPECIES

All poles shallbe cut from live southern pine timber,
Longleaf Pine(Pinus palustris), Shortleaf Pine (Pinus
schinata), Loblolly Pine (Pinus taeda), Slash Pine
(Pinus caribaea), and Pond Pine (Pinus ri gida
serotina),

PROHIBITED DEFECTS

Allpoles shallbe free from decay, red heart, cracks,
plugged holes, and bird holes. Nails, spikes, and
other metal shall not be present in the poles unless
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specifically authorized by the purchaser.

PERMITTED DEFECTS

Blue Sap Stain. Blue sap stain that is not accompa-
nied by softening or other disintegration of the wood
(decay) is permitted under these specifications.

Hollow Pith Centers. Hollow pith center in the tops
or butts of poles and in knots are permitted.

LIMITED DEFECTS

Checks. The top and side surfaces of poles shall be
free from injurious checks.

Shakes. Shakes in the butt surface, extending over
not more than one-quarter of the circumference, are
permitted, provided they are at least 1 inch distant
from the edge of the butt. Shakes extendingover more
than one-quarter of the circumference are permit-
ted when they are inside of a circle whose center
corresponds to the center of the butt surface and whose
diameter equals one-half of the average butt diam-
eter.

Shakes in the top surface, whose width does not ex-
ceed 1/16th of an inch, are permitted provided they
do not extend over more thanone-half of the top cir-
cumference.

Splits. Splits are prohibited in the top surfaces of
poles. Splits in butt surfacesare permitted provid-
ed that their height from the buttalong the side sur-
faces does not exceed 2 feet.

Grain. No pole shall have more than one complete
twist of grain in any 20 feet of length.
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Insect Damage. Insect damage consisting of holes
less than 1 /16th of an inch in diameter is permitted.

Knots. The diameter of any single knot or knot cavity,
or the sum of the diameters of all knots and knot
cavities in any one foot section shall not exceed the
limits set up in the following table. Knots and knot
cavities 1/2 inch or under in diameter shall be ig-
noredin applying the limitations for sum of diam-
eters.

LIMITATIONS OF KNOT SIZE

W
Maximum Sizes Permitted, Inches

Diameter of Sum of Diameters
any single of all knots and
knot or knot knot cavities inany
cavity 1 foot section
Classes Classes All Classes
Length of Pole 1-3 4-10

45' and under 4 in. 3N 8 in.
50!' and over 5 in. 5 in. 10 in.

Knots 1 inch or over in diameter, showing discol-
oration or softness of fiber indicating possible de-
cay, shall be neatly gouged to a depth of not more
than one-fifth of the diameter of the pole at the
point where the knot is located, to permit deter-
mination of the character and extent of decay. The
gouging shall be done without unnecessary removal
of sound wood, and in such a manner as to insure
drainage of water from the hole when the pole is
set. Where such gouging does not completely re-
move the decay (heart rot), the pole shall be re-
jected.
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Knots under 1 inch in diameter need not be gouged
unless after trimming the presence of decay isre-
vealed and, upon further examination, the decay is
found to extend to a depth of more than 2 inches.

When more than one cavity is present in a pole, the
sum of the depths of all cavities in the same 6-inch
longitudinal section of the pole shall notexceed one-
third of the mean diameter of that section.

Scars. No pole shall have a turpentine face or
other scar located within 2 feet of the ground line.
"Ground line'' points for each length polesare given
in Table 1. In other sections of the pole, scars
which have been smoothly trimmed so as to remove
all bark and all surrounding or overhangingwood
that is not completely intergrown with the wood of
the body of the pole, are permitted, provided:

(a) That suchtrimming does not result in abrupt
changes in the contour of the pole surface and
that the trimmed scar does not have a depth of
more than l inch, except that where the diameter
of the pole at the location of the scar is more
than 10 inches, the depth may be one-tenth of the
diameter; and

(b) That the circumference of the pole at any
pointon trimmed surfaces located between the butt
and a point 2 feet below the ground line is not
le ss than the circumference of the pole at the
ground line,

Shape. Poles shall be free from short crooks (Fig.

T

A pole may have sweep subject to the following lim-
itations:
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(a) Where sweep is in one plane and one direc-
rection only, a straight line joining the surface
of the pole at the ground line and the edge of the
pole at the top shall not be distant from the sur-
face of the pole at any point by an amount great-
er than 1 inch for each 6 feet of length between
these points.

(b) Where sweep is in two planes (double sweep)
or intwo directions in one plane (reverse sweep)
a straight line connecting the mid-point at the
ground line with the mid-point at the top shall
not at any intermediate point pass through the
external surface of the pole.

DIMENSIONS

LENGTH

Poles under 50 feet in length shall not be over 3
inches shorter or 6 inches longer than nominal
length. Poles 50 feet or over in length shall not
be over 6inches shorter nor 12 inches longer than
nominal length.

Length shall be measured between the extreme
ends of the pole.

CIRCUMFERENCE

Poles shall be classified in accordance with the
dimensions given in Table 6 p. 43. Minimum al-
lowable circumference at 6 feet from the butt,
(except for classes 8, 9, and 10), and at the top,
for eachlengthand class of pole listed, are shown
in this table. Poles having circumferences which
are greater at the same points of measurement
thanthose shown for the length and class desired,
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shall be acceptable, provided that the 6-foot
length from butt circumference is less than the
minimum given for the second larger class pole
of the same length. The top dimensional re-
quirement shall apply at a point corresponding
to the minimum length permitted for the pole.

MANUFACTURING REQUIREMENTS

BARK REMOVAL

Outer bark shall be completely removed from all
poles. No patch of inner bark left on the pole
surface shall be more than 1/4 inch in width or
more than 4 inches long.

SAWING

All poles shall be neatly sawed at the butt along
a plane which shall not be out of square with the
axis of the pole by more than 2 inches per foot
of diameter of the sawed surface. Beveling at
the edge of the sawed butt surface not more than
one -twelfth of the butt diameter in width, nor an

equivalentarea unsymmetrically located, is per-
mitted.

TRIMMING

Branch stubs, partially overgrown knots, and
completely overgrown knots rising more thanl
inch above the pole surface shall be trimmed
close. Completely over-grown knots less than 1
inch high need not be trimmed.

FRAMING




TIMBER DEFECTS

Checks. - Checks are lengthwise separations of
the wood in a generally radial direction. Heart
checks which extend from the pith-center of the
pole toward, but not to, the periphery of the
pole.

Cracks. - Cracksarebreaks or fractures across
the grain of the wood.

Scars. - Scarsorcatfacesaredepressions in the
surface of the pole, generally elliptical in shape,
resulting from wounds where healing has not re-
established the normal cross section of the pole.

Shakes. - S hakes are separations of the wood,
generally parallel with the annual rings.

Splits. - Splits are separations between the fi-
bers of the wood extending from surface to sur-
face through the pole.

SHAPE

Short Crook. - A short crook is a localized de-
viation from straightness which, within any sec-
tionof 5 feet or less in length, is more than one-
half the mean diameter of the crooked section.
(See Diagram 3 of the subsidiary drawingenti-
tled, '""Measurement of Sweep and Short Crook in
Poles.'")

Sweep. - Sweep is the deviation of apole from
straightness. (See Diagram 1 and 2of the subsi-

diary drawing entitled, ''Measurement of Sweep
and Short Crook in Poles. ')
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MEASUREMENT OF SWEEP AND SHORT CROOK IN POLES

SWEEP IN ONE PLANE AND ONE DIRECTION

Point ot which sweep is measured (in this case
sweep is more than double 1hot allowed)

t Edge ot top/

| B
Surfoce at ground

line

SWEEP IN TWO PLANES (DOUBLE SWEEP)
OR IN TWO DIRECTIONS IN ONE PLANE (REVERSE SWEEP)

Midpoint at Midpoint at mp)

ground line

SHORT CROOK WITH REFERENCE AXES APPROXIMATELY PARALLEL

Deviation (under moximum ollowed)
L
E s L

1
1
‘%Z_—' EhE—— e e
[]
Axis of section above

Axis of section le—5 ft. or —*
below the crook less

the crook

SHORT CROOK WITH REFERENCE AXES COINGCIDENT
OR PRAGCTICALLY SO

Midpoint of crook )ﬂ[_Dveviotion (moximum ollowed)
]
, - + : : 3 el

I
]
w— 5 ft. or less™

Axis of pole

SHORT CROOK WITH REFERENGE AXES NEITHER
GCOINCIDENT NOR PARALLEL

Midpoint in Cross section ot o :
upper boundary of short crook Deviation (over moximum
|

, allowed)
e

|
: : o— 511 or less
Axis of section S

pelow the crook
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MISCELLANEOUS

Knot Diameter. - The diameter of a knot is its
diameter on the surface of the pole measured in

a direction at rightangles to the lengthwise axis
of the pole.

Live Timber. - Live timber is that cut from a
tree which was standing and living at the time of
cutting.

APPENDIX B.

GRADING BOURBON STAVE
AND HEADING BOLTS

All bolts must be split from live, sound, straight-
grained White Oak timber (preferably 16 to 20
inches in diameter) and must be free of all defects,
such as knots, heart checks, bird pecks, streaks,

shake, cat faces, worm holes, water soak, bows or
crooks.

Requirements for stave bolts.

No. 1 stave bolts must square up 5 inches of
heartwood and measure 39 inches in length.

No. 2 stave bolts; all bolts not squaring 5 inches
of redwood and with a minimum of 5-1/2 inches
of redwood from sap to apex.

Requirements for heading bolts.

No. 1 heading bolts must be 15 to 18 inches from

corner to corner, and 8 inches deep from heart
to sap.




No. 2 bolt
e

No. | bolt
—n

[

8" deep
heort to sop

1" 1o 15", corner to
corner

15" to 18", corner to corner

Fig 10 - Heading Bolts




No. 2 heading bolts must be 11 to 15inches from
corner to corner, anda minimum of 6-1/2 inches
from heart to sap.

RULES FOR INSPECTION
OF
BOURBON STAVE BOLTS

B olts must be split from sound straig ht-grained
White Oak timber 16 inches to 20 inches, and must
be free from all defects, such as knots, heart
checks, bird pecks, streaks, shake, cat faces,
worm holes, water soak, bows or crooks.

The following dimensions are for green bolts; 39
inches long, 5 inches to 8 inches wide from heart
to sap.

Bolts mustaverage 6 inches deep and can be 5
inches to 8 inches deep clear of sap.

Bolts will be measured in ricks 4 feet high and 8
feet long.

RULES FOR INSPECTION
OF
BOURBON HEADING BOLTS

Bolts must be split from sound, straight-grained
White Oaktimber 20 inches and up, and must be
free from all defects, such as knots, heart checks,
bird pecks, streaks, shake, cat faces, worm holes,
water soak, bows or crooks.

The following dimensions are for greenbolts; 23
inches long, 6 inches and wider from heart to sap.
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and can be 6

Bolts mustaverage 8 inches deep,
inches and deeper clear of sap.

Bolts will be measured in ricks 4 feet high and 8
feet long.

10" to 14" on bock
Fig. Il - Bourbon Stove Bolts

6" + deeper
hear! to sop

/ \/
e
12" to 16" on back

Fig. |2 - Bourbon Heoding Bolts




