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SELECTION OF WOOD FOR INDUSTRIAL USES -

By

R . P . A . JOHNSON,
Senior Enginee r

Wise selection of wood for a given use necessitates first, th e
determination of the requirements of that use . Good engineering judgment
and careful observation are essential to determine which properties ar e
required for satisfactory service and which properties are the most im-
portant . The selection of the proper wood is primarily the responsibilit y
of the engineer on the job, because the requirements of use vary wit h
conditions in the plant, the quality of articles produced, and the con-
ditions to which the articles will be subjected in service . The woo d
best adapted to a given use will, therefore, not always be the same .
Ash and southern yellow pine furnish an example of widely different wood s
used successfully for the same article . Ash is used for bats for college ,
semiprofessional, and professional ball players . Southern yellow pine
serves equally well as ash for bats for small boys of the grade-schoo l
age because for children's bats the strength and toughness requirement s
are not so high . The necessity for careful observation is illustrate d
in a mistake commonly made in selecting wood for diving boards . Decay-
resistant woods are often selected because of the wetting to which th e
boards are subjected . Diving boards, however, usually fail mechanicall y
in less than 2 years if they are subjected to continuous use, such as a t
popular public beaches . The selection of a comparatively high-priced,
weak wood of high decay resistance in preference to a low-priced strong
wood of moderate or low decay resistance, as is often done, is obviousl y
wasteful, because the purchaser is paying for decay resistance, a propert y
of little or no importance to the use requirement .

After the requirements of use are determined, the next step i n
the proper selection of wood is the determination of a wood with propertie s
which best meet the requirements . Again, good engineering judgment i s
needed, since it is only in exceptional uses that one wood will excel al l
others in the properties desired . For example, two important requirement s
for ladder stock are strength for safety, and light weight for ease i n
handling . Spruce is light in weight but low in strength when compare d

-Presented at a meeting of The American Society of Mechanical Engineers ,
held at Niagara Falls, N . Y ., September 17 is 19, 1936 .
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Warping .--Warping is responsible for much waste in fabricating
and for some unsatisfactory service . It is defined as : "Any variatio n
from a true or plane surface . Warp includes bow, crook, cup, and twist
or any combination thereof ." The twist, cup, and bow of samples o f
southern and Appalachian hardwoods representative of the commercial ru n
of the material were measured and the data combined into the index value s
shown in Figure 1 . The results not only make possible a numerical com-
parison of species but also show that cross grain is the principal caus e
of warping, and woods with interlocking grain have the highest index .

Splitting innailing .--The splitting of wood in nailing adversel y
affects the strength of joints . Splitting is controllable within limit s
by the shape of the point and the size of the nails . Additional nails wil l
generally increase the strength of the joint . The splitting tendencies o f
species are, however, important factors in the selecting of wood for certai n
uses, notably frames to which upholstery is fastened in furniture and auto -
mobiles . Tests using seven-penny box nails in 3/s-inch material an d
varying distances from the ends resulted in the development of the inde x
values shown in Figure 2 . They are based on the number of complete o r
through splits . While the index figure may change materially under differ -
ent test conditions, only minor changes in the relative position of specie s
are to be expected under different test conditions . The application of
these results should aid materially in reducing losses resulting fro m
erroneous opinions based on casual observations .

Splitting in screwing .--The splitting of wood by screws adversely
affects the strength of joints and fastenings . It is an important con-
sideration in determining the size of lead holes in framing on which heav y
doors are to be hung or where hardware is fastened to wood . Some woods
which split readily with nails make a much better showing with screws .

The classification of the species in Figure 3 is based on th e
complete splits resulting from tests made under severe conditions, namely ,
with screws of several sizes driven into 3/s-inch stock near the end. The
property is important in the manufacture of refrigerators, automobile body
frames, boats, and agricultural implements .

Turning.--There is considerable difference in the character of
surface obtained in turning different woods . The importance of turning
qualities in the selection of wood lies in the amount of sanding require d
to make turnings acceptable and the number of culls . In the past turning
qualities have been described only in general terms . The numerical value s
shown in Figure 4 were obtained with a modified back knife using specimen s
conditioned to 6, 12, and 20 percent moisture content . The results showe d
%idi OMAN ,pecies, such as beech and pecan, turned well at any moisture
P fps other species, such ts willow and cottonwood, give goo d
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Planing .--Much better technic is required with some woods than
with others to obtain smooth surfaces with a planer . Species differences
can be largely eliminated by proper control of speed, moisture content, an d
cutting angle . High cutter-head speeds (5 .00 rpm and 54+ fpm feed) gav e
better results than low speeds (3600 rpm and 36 fpm feed) . The numerica l
classification shown in Figure 5 is based on the chip marks, chipped,
raised, and fuzzy grain that developed in planing samples at 6, 12, and
20 2ercent moisture content with a cabinet planer having knives set at a
3-degree angle and operated at the two speeds just mentioned . It i s
possible that additional work using different knife angles will show ho w
to reduce further differences due to species . Good planing qualities are
desired in practically all industrial uses of wood .
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Spruce is not only the standard but is also the principal woo d
used in the construction of ladders, as shown in Figure 16 . Its high
ratio of strength to weight is largely responsible for its high ratin g

as a ladder wood . Its light color is responsible for the demand fo r

light-colored wood for ladders, although color has no service value an d
appearance is of minor or no importance in ladders . Western hemlock,
which ranks next to spruce in the use of wood for ladders, makes an ex-
cellent substitute for spruce . While the properties of western hemlock
do not meet ladder requirements as well as spruce, some manufacturer s
,have found it easier to obtain satisfactory hemlock than spruce, prin-
cipally because the best quality of spruce is selected for airplanes an d
other more exacting uses . Southern yellow pine and Douglas fir are use d

in ladders where the strength-weight ratio is not so important . They
make stronger but heavier ladders .

Rungs and cleats of ladders are of hardwoods, white ash being
used as a standard . Figure 16 shows that hickory is the principal woo d
used for this purpose . Hickory is superior to ash in strength and wearin g
qualities . It is, however, heavier and does not have as favorable a
strength-weight ratio .

Significance of speciesused.--The extensive use of wood for a
given purpose indicates that it has been found acceptable by the cut-and-
try method. It does not necessarily indicate that it is the best wood for
the use . The best wood may be too high priced or the cut-and-try system
may not have considered all possible woods, or a wood previously no t
readily available perhaps now is obtainable .

The selection of wood to replace one that has proved satis-
factory is fairly simple . The properties of available woods are compare d
with those of the wood in use . The selection of the best substitut e
requires good judgment in evaluating the differences in properties, es-
pecially the elimination of the nonessential properties . When a woo d
in use is not satisfactory, the selection of a wood that will giv e
satisfactory service depends on a knowledge of the exact cause of failure .
Strange as it may seem, decay-resistant wood of the same or lower strengt h
is often selected to replace a wood that has failed mechanically . More-
over, woods which are non-decay-resisting are often selected to replac e
woods that are being replaced because of decay .

The Importance of Specie s

The general tendency is to overemphasize the importance o f
species . The importance of small differences in species is magnified ,
the variability of wood of species is ignored, and there is a tendenc y
to assume that all wood of one species is superior to all wood of another .
There is always considerable overlapping in strength and other properties



of all competitive species . Well-selected wood of an inferior specie s
is better than poorly selected wood of a superior species .

Design and treatment are great equalizers of species . A well-
designed article made of a comparative inferior species will usually giv e
better service than a poorly designed article made of a superior species .
Differences in strength can be compensated for by differences in size .
Differences in decay resistance can be compensated for by treatment an d
better protection from moisture . Differences in working qualities can
be compensated for by the control of the speed of machinery, angles o f
knives, and moisture content of stock . Warping and shrinkage tendencie s
can be partly controlled by selection . With the exception of a few uses
with exacting requirements any one of a number of woods can be used i f
proper design and treatment are applied .
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