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WASH NGTON D. C. 20301

Ml L- HDBK- 7B
Lunber and Allied Products
6 August 1982

1. This standardization handbook was devel oped by the Departnment of Defense
with the assistance of the Forest Products Laboratory, Forest Service, U S
Departnent of Agriculture, and the Defense Construction Supply Center, Defense

Logi stics Agency, in accordance with established procedure.

2. This publication was approved on 6 August 1982 for printing and
inclusion in mlitary standardization handbook series.

3. This document provides infornmation to assist in obtaining |unber,
pl ywood, poles, piles, and other wood products. The handbook is not intended to
be referenced in purchase specifications except for informational purposes, nor
shall it supersede any specification requirenents.

4, Every effort has been nmade to reflect the latest information on |unber
and allied products. It is intended that this handbook be reviewed periodically
to insure conpleteness and currency. Beneficial conmments (reconmendations,
additions, deletions) and any pertinent data which may be of use in inproving
this docunent should be addressed to: US Army Mbility Equi pment Research and
Devel opnent Command, ATTN. DRDME-DS, Fort Belvoir, VA 22060, by using the
sel f-addressed Standardi zati on Document |nprovenent Proposal (DD Form 1426)
appearing at the end of this document, or by letter.
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CHAPTER 1. INTRODUCTION

The great quantities of lumber, plywood, poles, piles, railroad ties, and other
wood products annually consumed by the Department of Defense establish
procurement of these items as a matter of high importance. Large sums of money
are involved, and the procurement task, embracing as it does a great variety of
kinds, sizes, qualities, species, and quantities of wood products sold under
many different commercial and government rules, standards, and specifications,
is rendered highly complex. Summarized information to aid in this important job
has been lacking.

The object of this handbook is to provide a ready source of information on
lumber and wood products normally procured in considerable quantity for
Department of Defense installations. Engineers are particular directed to the
chapters dealing with strength of wood, preservative treatment, and moisture
content. The chapters dealing with storage handling, tallying, inspection,
grading, and sizes were written with the problems of inspectors, stock handlers,
and supply clerks in mind. All of these chapters prove useful to the
requisition writer by providing references useful in determining which species,
gualities, and sizes of lumber, plywood, poles, railroad ties, and other wood
products are usable for a given end use. This handbook also provides ready
reference to the physical and mechanical properties of lumber products and the
conditions of use that require special treatment with preservatives, fire
retardants, or special surfacing and machining.

It is the primary purpose of this handbook to provide the kind of background
information needed in making necessary decisions on all such problems. This
type of information is not readily available elsewhere in a form directly
related to supply problems involving lumber and allied products. To the extent
that this handbook achieves its primary purpose, it is believed that important
economies can be effected, greater assurance secured that the needed species,
qualities, quantities, and sizes will be received, and requisitioning procedures

facilitated.

The handbook also has as part of its purpose to provide information on the
handling, storage, and use of wood products to the end that better service will
be obtained at less cost. The large quantities of wood products normally
required by the various branches of the Department of Defense make economy of
use just as essential as economical procurement; failure in the one can quickly
offset any gains realized through success in the other. Moreover, proper
handling, storage, and use are essential in the interest of conservation of the
forest resources.
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Met hods of Standardization

Three types of publications are the chief sources of information for the
qualities, species, and sizes of lunber and allied products avail able. They are
(1) the grading rules issued by |unber manufacturers’ associations or their
affiliated inspection services; (2) the voluntary product standards (PS) and
comercial standards (CS) published by the National Bureau of Standards, U.S.
Department of Commerce; and (3) Federal specifications issued by the General
Services Administration, Washington, DC, and nilitary specifications formulated
and issued for specific products by the Department of Defense.

Gading rules. Gading rules define quality of lunber for general or

speci al i zed purposes. Lunber grading rules are administered by the associations
i ssuing them and have general acceptance in the lunber trade. \Wen made a part
of purchase contracts, they have legal standing. Their nomenclature must be
adhered to strictly. Careless references to "grades" such as "No. 1 Best" or
“Doubl e AA” are neaningless and have no legal standing. The grading rul ebooks
define the rules the industry works with and understands.

Product standards. Voluntary product standards or adopted conmercial standards
apply to plywod, softwood |unber, and special |unber products such as hardwood
di nensi on stock, doors, w ndows, hardwood interior trim and noul ding, hardwood
wal | paneling, and hardwood stair treads and risers. Cenerally speaking, they
have the support of associations of manufacturers of the products invol ved,

al though sone cover groups of manufacturers not officially organized in trade
associ ations. Reference to themin contracts is also legally binding with
respect to quality, sizes, and species.

Gading rules and conmercial standards describe the products that industry
manuf actures and offers for sale. Their basic purpose is to bring order and
standardi zation into a field where a great variety of products exists. \When
properly applied, they assure the buyer that he can expect certain qualities
regardl ess of the particular supplier from whom he buys.

Materials furnished under terns of grading rules or comrercial standards are
itens of regular production by the nills. Mterials not covered by these rules

and standards require special manufacture and involve special charges. It is
al ways best, therefore, to use standard materials wherever possible. Only for
exceptional products like boat hull or aircraft structural plywood is departure
fromthe comrercial sizes and qualities justified.

Gover nnent _speci fications. Government specifications guide purchasing of all
Governnent departments and agencies. They provide directives as to purchasing
procedures to be followed by Government agencies. Some are detailed
specifications; others specify how comercial specifications are to be used.
Government specifications for |unber recognize industry's grading rules as far
as quality and sizes are concerned. Mlitary specifications for particular
products and materials provide a basis for purchases of the Departnent of

Def ense.
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A list of specifications, product standards, commercial standards, and grading
rules applicable to nost lunber and allied products is presented in Section 2.
These publications should be available wherever final requisitioning is done,

and kept current with revisions and supplenments as issued. Copies of the
grading rule books nay be obtained from the applicable grading associations.
product standards, commercial standards, and Federal and mlitary specifications
can be obtained through official channels.

Preparing a requisition. Weod products in Federal Supply Cass (FSC) 5500 are
managed by the Defense Construction Supply Center (DCSC) on a bulk comodity
basis. Requisitions for |unmber and related basic wood materials (FSC 5510),
mllwork (FSC 5520), and plywood and veneer (FSC 5530), should be prepared in

accordance with instructions contained in Federal Supply Catalog C 5500-1L and
the following:

(a) Information pertaining to SSC 03 itens (acquisition advice code H are:

(1) Local purchase authority is authorized for requirements on a one-tine
basis when the line itemvalue is $500 or |ess.

(2) Any requirement which exceeds $500 nust be forwarded to DCSC for
Central Procurement. Quantities nay not be divided to evade the
dollar limtation.

(3) The Communication Routing ldentification (COWM RI) for DCSC is
RUEDKFA.

(b) MLSTRIP Advice Code 2A should be entered in requisitions that are
del egated for local purchase that cannot be econonically procured from
| ocal sources. Also, any requiring activity may requisition any FSG
55 itemvia MLSTRIP from DCSC when |ocal purchase is not considered
f easi bl e.
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CHAPTER 2. WHAT IS WOOD
The Forest

Forest land. O the 740 mllion acres of forest land in the United States,
nearly two-thirds is “comercial,” or capable of producing tinber of commercial
quantity and quality. About 43 percent of the commercial forests, however, are
classed as sawtimber. O the remainder, 28 percent consists of pole tinber, 25
percent is seedlings and saplings, and 4 percent of nonstocked | ands. ol d
growth stands are located alnmost entirely in the Wst. The fact that so little
old growth remains is not necessarily bad, because over-ripe trees eventually
di e and decay. The typical growth cycle of forest stands is illustrated in
Figure 1, showing how growth per acre increases, peaks, and then declines as
trees age. Mture stands need to be harvested. Thus, the idea of raising trees
like other crops has taken hold, especially in the South and West, where it has
been noted that second growth forests reach sawinber size in reasonably fast
t i mePrivate owners have joined the movenent known as “tree farns,” and many
t housands of acres of forests are now dedicated to good forestry practices,
which call for regular but selective cutting of mature trees in ways that do not
harm the stand as a whole, and especially the young thrifty trees com ng up.
Table | indicates the forest |andholdings of the Nation as of 1977. Figures 2
through 4 illustrate typical tinber stands.

National forests. The Nation's npbst inportant forest reserves, however, are the
National forest owned by the public and managed by the U 'S. Forest Service. In
1977 these forests amounted to 89 nmillion acres. These forests are harvested
through selective cutting, yielding a large proportion of our total tinber cut
every year. Sone, of course, are in nountainous regions practically inaccessi-
ble for lunbering operations, but as roads are built to them and with devel op-
ment of other techniques such as helicopter and balloon |ogging, they are com ng
into use. Better fire protection and control of insect pests, on private and
public lands alike, are also helping to assure the continued productivity of our
forests.
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Despite inmproved care of forests, however, with the passing years the kind of
[ unber available is definitely changing. The top quality lunber that only a
tree 100 to 300 years old can produce - long, clear boards and tinbers - sinply
won't exist in the natural state. That is, as long as need exists for such
material in large volume, we will have to take selected small pieces and gl ue
themtogether into nore costly |aminated tinbers. For ordinary run-of-the-mll
| unber uses, we will have to get along with nore of the niddle and |ower grades

of shorter and narrower pieces.

To the requisition witer, this boils down to the responsibility of naking sure
that what is requisitioned is what is needed - no nore, no less. If a shop
needs a select grade, that quality should be requisitioned. But if it asks for
that quality sinply because it’'s nore convenient to cut up - no bothersone
cutting out of knots and the like - then the econony of buying | ower grades
shoul d be pointed out. The same thing holds for large sizes, too; edge-glued
boards consisting of narrower pieces bonded together, or laminated tinbers

li kewi se glued up of thinner stock should be called to the shop’s attention.

Lunber production and consunption. A general conparison of |unber production
and consunption (including inports and exports) for the United States appears in
Table I1.

10
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TABLE 11. Lunber production and consunption
by kind of wood (for 1972). 1/

(millions of board feet)
Total production 2/ 37745
Sof twood 30975
Cedar 756
Douglas fir 8459
Hemlock 2474
Ponderosa pine 4001
Redwood 1242
Southern yellow pine 7884
White fir 2307
White pine 1056
Hardwoods 6770
Ash 148
Beech 182
Cottonwood 268
Elm 141
Maple 624
Oak 3121
Sweet (red and sap) gum 332
Tupelo and black gum 319
yellow poplar 628
Total domestic consumption 47166
Sof twoods 39773
Exports 1196
Imports 8977
Hardwoods 7393
Exports 252
Imports 457

1/ Data taken fromthe Statistical Abstract of the United States published
by the U S. Departnment of Commerce for 1975.

2/ Includes kinds of wood not shown separately.

11
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TI MBER PRODUCTI ON

Harvesting. Harvesting of tinber is the trade we associate with the
“lunberjack” of the great northwestern region of the United States. Tjnber
harvesting may be limted to selected trees in a particular stand or an entire
area may be “clearcut,” felling trees of all sizes and noving only the
profitable boles to the mll. Figure 5 depicts a crew cutting the tree which
will then be trinmed of branches and if the tree was not “topped” before felling
this nonproductive section will be removed. On conpletion of this operation the
bole is ready for skidding to the |oading yard where it will be |oaded on

bol ster type trailers for transporting to the mll. Figures 6 and 7 illustrate
rubber tired log loaders with cable and hydraulically operated tongs |oading
trailers for shipment of boles to the saw mlls. Figure 8 illustrates an

average |l oad of boles.

Forest nmnagement. The Federal Government as well as private owners are now
pursuing a course toward inmproved managenent of our forest resources

Devel opnent of fast growi ng species, establishnment of nurseries for grow ng the
seedl ings needed to replace the trees we are cutting are inportant steps in
forest nmnagement. Despite all of our efforts in inproving our forests, the
time needed to produce one piece of sawtinber is the one el enent over which we
have the |east control

Sone idea of the tine needed to restore an area is shown in the follow ng
phot ographs. Figure 9 depicts an area of what is now part of the WIlow Creek
area of the St. Joe National Forest in Northern I|daho

This was a privately owned forest which was |ogged in 1938. The Forest Service
acquired the land through an exchange and the |ogging debris was later burned.
In 1939 the Gvilian Conservation Corps (CCC) started planting young trees On
the land. In Figure 10, six years after logging, a new forest is beginning to
cover some of the open slopes

In 1949, eleven years after harvesting the virgin tinber, Figure 11, the
hillsides are mantled with young trees. Thirty-one years after the tinber was
harvested, Figure 12, the new forest is beginning to domnate the scene, shading
out many of the shrubs and grasses. This young forest should be periodically
thinned to insure maximum wood yields at maturity. As can be seen fromthe

phot ographs, the growth cycle is extrenely lengthy and during this cycle the
young trees nust be protected fromfires, insects, and disease

To obtain the young trees needed in our reforestation programs, Federal, state
and sone private industries are maintaining nurseries producing mllions of new
seedl ings each year. Figures 13 and 14 show two stages in the growh of the
seedling. Figure 15 depicts the transplanting of the young seedlings to its
forest home. In 50 to 100 years this young seedling will have reached maturity.

The photographs and historical data used in this chapter are from the historica

file of the Western Wod Products Association, Yeon Building, Portland, O egon
97204 and the \Weyerhaeuser Conpany, Tacomm, WAshington 90401.

12
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FIGURE 5 . Tinber cutting crew at work.
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FIGURE 10. Willow Cresk [944.
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FI GURE 13. Developing seedlings in a nursery.
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Figure 15. Transplanting a seedling to its forest hone.

23



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
M LL OPERATI ONS

The headsaw. The headsaw or headrig is so named because this is the starting
point for all further manufacturing processes. The headrig consists of a large
band saw, the carriage on which the log is transported during the saw ng
operation, and a conveyor type loading platform for noving the logs to, and onto
the carriage. Figure 16 depicts a |og which has been cut one tine and will now
be rotat ed, full 90 degrees, on the carriage in preparation for the second
cut. The sawyer, the person operating the headrig, will rotate and saw each | og
so as to produce the maxi mum sized, useable rough timber. These tinbers may be
sold and used as structural tinbers without any further manufacturing process
Some tinmbers may be selected for resawing into rough |unber.

Gangsaw. Rough tinbers selected for resawing, fromthe production of the
headsaw, are passed through a gangsaw to produce rough |unber. A gangsaw is a

| arge machine consisting of numerous cutting blades, conveyor, and feed rollers
whi ch nove the tinber past the saws. Figure 17 depicts a gangsaw in operation,
producing ten individual boards with a single cut. The rough |unber coning from
the gangsaw may nmove directly to the grading sheds on the “green chain” Figures
18 and 19.

Manuf acturing procedures. Rough materials |eaving the “green chain” my be
stacked and air dried at the nmll or may be shipped directly to a manufacturer
for kiln-drying and subjected to additional nachine operations. Figure 20
depicts the grading of material that has been passed through a planing nachine
and surfaced on all four sides (S4S). Material intended for use as box shook,
where the lunber is cut to exact lengths for sides, tops, ends, etc. , can be run
through a “trimmer,” Figure 21, where the saws may be noved as a group or
operated individually to cut the lengths required. Lunber that has been dressed
and trimed may be sorted by size, automatically, as depicted in Figure 22

Sone select grades of boards may be subjected to machine operation that wll
dress and shape a pattern in one operation. Figure 23 depicts a machine
produci ng patterned paneling. Qther machine operations are available which

al l ow mass production of |unber.

24
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Gangsaw producing ten boards with a single cut.

FIGURE 17.
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FI GURE 19. Grading rough lunber on the "green chain".

X-38I15
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FIGURE 22. Automatic sorting of lumber by machine.
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FI GURE 23. Machine operation producing patterned paneling.
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Characteristics of Wod

Wod growth. Wod forns as trees grow in both height and thickness. Gowh is
by small units called cells, that range in length from about one twenty-fifth
inch for hardwoods to about one-eight inch for softwoods. Trunks |engthen as
new cells develop from prinary cell structure at the trunk tips, as do roots and
branches.

Trees grow in diameter froma thin-walled layer of living cells between the bark
and the wood. The cells are of various sizes and shapes firnly grown together,
and except for the bark cells, constitute the structural elenents of the wood
Many cells are quite long and pointed at the ends, and are comonly called
fibers. The length of wood fibers is highly variable within a tree, as well as
anong species. In dry wood, cells may be enpty or partly filled with deposits
such as gums and resins. Sone cells in hardwood are relatively large in
diameter and are known as pores or vessels. Through these pores or vessels flow
the sap. The softwoods do not have vessels so the sap nmust flow through the
fibers or tracheids. Both hardwoods and softwoods contain other cells that
extend fromthe pith toward the bark. These cells also conduct sap and are
called rays. In oaks and sycanores, the rays are conspicuous decorative
features. Wbod also has other cells, known as longitudinal, or axial parenchyma
cells, that function mainly for the storage of food

Structure. Figure 24 depicts a cross section of a tree showing the follow ng
wel | -defined features in succession fromthe outside to the center: (1) bark,
which may be divided into the outer, corky, dead part that varies greatly in
thickness with different species and with age of trees, and the thin inner
living part; (2) wood, which unmerchantable trees of npbst species is clearly
differentiated into sapwood and heartwood; and (3) the pith, indicated by a
smal | central core, often darker in color, which represents primry growh
formed when wood stem or branches elongate. Between the bark and the wood is a
layer of thin-walled living cells called the canmbium invisible without a

m croscope, in which nost growth in thickness of bark and wood arises by cell
division. No new growth in either diameter or length takes place in wood
already forned; new growth is purely the addition of new cells, not the further
devel opment of old ones. New wood cells are formed on the inside and new bark
cells on the outside of the canbium As the dianeter of the woody trunk
increases, the bark is pushed outward, and the outer bark layers becone
stretched, cracked, and ridged in patterns often characteristic of a species. A
bark canmbium forms fromliving cells and this tissue separates the outer bark
fromthe inner bark. The inner bark (B) is noist, soft, and contains living
tissues, carries prepared food fromleaves to all growing parts of the tree.

The outer bark (C) containing corky layers is composed of dry, dead tissues, and
gives general protection against external injuries. Inner and outer bark are
separated by a bark canmbium  Sapwood (D) contains both living and dead tissues,
and is the light-colored wood beneath the bark which carries sap fromthe roots
to the leaves. The heartwood (E) consists of inactive cells formed by gradual
changes in the living cells of the inner sapwood rings. The pith (F) is the
soft tissue about which the first wood growth takes place in the newy forned
twigs. Wod rays (G connect the various layers frompith to bark for storage
and transfer of food.
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FI GURE 24, Cross section of a white oak tree trunk.
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Effects of environment. Wth nost species in tenperate climates, there is
sufficient difference between the wood forned early and that formed late in a
growi ng season to produce well-Mirked annual growth rings. The age of a tree at
the stump or the age at any cross section of the trunk may be deternined by
counting these rings (Figure 25) If the growth of trees in dianeter is
interrupted by drought or defoliation by insects, nore than one ring may be
formed in the sane season. In such an event, the inner rings usually do not
have sharply defined boundaries and are termed false rings. Trees that have
only very small crowns or that have accidentally lost nost of their foliage may
formonly an inconplete growh layer, sonetines called a discontinuous ring,
until the crown is restored. Gowh rings are nost readily seen in species with
sharp contrast between earlywood and |atewood, such as the native ring-porous
hardwoods as ash and oak, and nopst softwoods except the soft pines. In some
other species, such as water tupelo, sweetgum and soft maple, differentiation
of early and late growth is slight, and the annual growth rings are difficult to
recognize. In some tropical regions, growth may be practically continuous

t hroughout the year, and no well-defined annual rings are forned.

Earl ywood and |atewood. The inner part of the growth ring formed first in the
growi ng season is called earlywood or springwood, and the outer part forned
later in the growi ng season, |atewood or summerwood. Actual tinme of fornation
of these two parts of a ring may vary with environmental and weather
conditions. Earlywood is characterized by cells having relatively large
cavities and thin walls. Latewood cells have snmaller cavities and thicker
walls. The transition fromearlywod to | atewood may be gradual or abrupt,
depending on the kind of wood and the growing conditions at the time it was
formed. In sone species, such as the maples, gunms, and yellowpoplar, there is
little difference in the appearance of the earlywod and |atewod parts of a
growth ring.

When growth rings are promnent, as in nost softwoods and the ring-porous
hardwoods, earlywood differs markedly from | atewood in physical properties.
Earlywood is lighter in weight, softer, and weaker than |atewod; it shrinks

| ess across and nore |engthwise along the grain of the wood. Because of the
greater density of |atewood, the proportion of |atewood is sonmetimes used to
judge the quality or strength of wood. This nethod is useful with such species
as the southern pines, Douglas fir, and the ring-porous hardwoods - ash,

hi ckory, and oak.

Sapwood.  Sapwood is located next to the cambium It contains only a few living
cells and functions prinmarily in the storage of food and the mechani cal

transport of sap.

The sapwood |ayer may vary in thickness and in the nunber of growth rings
contained init. Sapwood commonly ranges from 1-1/2 to 2 inches in radial
thickness. In certain species, such as catalpa and black |ocust, the sapwood
contains very few growh rings and sometimes does not exceed one-half inch in
thichness.  The maples, hickories, ashes, some of the southern pines, and
ponderosa pine may have sapwood 3 to 6 inches or nore in thickness, especially
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FI QGURE 25. Cross section of a ponderosa pine |og

showing growth rings.
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in second-growth trees. As arule, the more vigorously growing trees of a
speci es have wider sapwood |ayers. Many second-growth trees of nerchantable
size consist nostly of sapwood. Unless treated, all sapwood is nondurable when
exposed to conditions that favor decay.

Hear t wood. Heartwood consists of inactive cells that have been slightly

changed, both chemically and physically, fromthe cells of the inner sapwood
rings. In this condition these cells cease to conduct sap. Heartwood cells may
contain deposits of various materials which frequently give nuch darker color to
the heartwood. Al heartwood, however, is not dark colored. Species in which
heartwood does not darken to a great extent include the spruces (except Sitka
spruce), heniock, and true firs, Port-Oford-cedar, basswood, cottonwood, and
buckeye. The infiltrations or materials deposited in the cells of heartwood
usual ly nmake the wood nore durable when used in exposed situations. In sone
species, such as the ashes, hickories, and certain oaks, the pores becone
plugged to a greater or |esser degree with ingrowths, known as tyloses, before
the change to heartwood is conpleted. Heartwood having pores tightly plugged by
tyloses, as in white oak, is suitable for tight cooperage

Heartwood has a higher extractives content than sapwood, and because of this,
exhibits a higher specific gravity. For nost species the difference is so snal
as to be quite uninmportant. The weight and strength of wood are influenced nore
by growth conditions at the tinme the wood is formed than they are by the change
from sapwood to heartwood. |n sone instances, as in redwod, western red cedar,
and bl ack |ocust, considerable amunts of infiltrated material nmay sonmewhat
increase the weight of the wood and its resistance to crushing.

Od growth. Considering specifically the quality of the wood, “old growh”
means tinber froma fully stocked, mature forest, the trees of which have grown
during nmost, if not all, of their individual lives in active conpetition wth
their companions for sunlight and nmoisture. Second growth |unber cones from
trees that may have grown relatively fast under open conditions. Fast growth
creates wi de annual rings, which indicate strong, tough wood in hardwoods, such
as ash, hickory, elm and oak; but weak and brash wood in softwoods, such as
pine and fir. For uses in which strength and toughness are essential, there-
fore, fast grown lunber is sought anong the hardwoods, whereas in conifers slow
growth usually is desired. In nanaged second-growth softwood stands, slow
growth is therefore deliberately sought. Second growth tinber stands are common
in the East, Lake States, and the South. Practically all old growth softwood

| unber now comes from the West; but even there, second growth tinber is
increasingly inportant.
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Commmon defects on which grading rules are based are knots, cross grain, stains,
decay, insect danmmge, pitch pockets, pitch streaks, mneral streaks, checks,
splits, shakes, and wane. Sonme other defects not recognized in grading rules
and not discussed here include conpression wood, tension wood, and conpression
failures.

Defects inpair quality by reducing strength or marring the appearance of
finished surfaces. Features that mght be a defect for one use are desirable
for other uses; for exanple, intergrown knots reduce strength, yet in knotty
finish lunber they add a val uabl e decorative effect. Stains may influence
appearance because of discoloration without affecting strength. Decay, on the
other hand, may have a marked influence on both appearance and strength because
of the actual destruction of wood substance.

Some defects also inpair the nmachining quality of wood for certain purposes,
interfere with painting and other finishings, cause trouble in steam bending of
wood boat and furniture parts, and cause waste in proportion to their extent and
severity.

Knots. A knot is the base of a |linb enbedded in the tree trunk. As it appears
in a sawed piece of lunber, a knot is merely a section of the linb fromwhich it
originated, and its shape depends upon the direction of the cut. Wen a knot is
sawed through at right angles to its length, a round knot results; when cut
diagonally, its surface is oval; and when sawed lengthwise, it is known as a
spike knot. Knots are further classified as follows:

(a) Intergrown knot - Mst branches originate at the pith, and their
bases are intergrown with the wood of the trunk as long as they are
alive. These living branch bases constitute intergrown knots. Wen
sawed through at a right angle to the knot, the annual growth rings
may be seen (Figure 26) enmanating from the knot rather than
surrounding it.

(b) Encased knot - After a tree branch has died, additional growth of the
trunk encloses the dead linb (Figure 26), and an encased knot
results. Wien sawn through at right angles to the knot, annual
growh rings may be seen encircling rather than being intergrown wth
the knot. The encased knot may also be referred to as a “bl ack

knot”. This type knot is mechanically inferior to an encased knot in
nmost applications. The intergrown knot nmay also be referred to as a
“red knot".

(c) Spike knot - A knot which has been sawn parallel to its axis.

Knots in round timbers, such as poles and piles, have |less effect on strength
than knots in sawed tinbers. Although the grain is irregular around knots in
both forms of tinber, its angle with the surface is less in naturally round than
in sawed timber.
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FIGURE 26. Types of wood knots.
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Cross grain. The term“grain” is often used in reference to the annual growth
rings evident on lunber, i.e., fine grain or coarse grain, but it is also
employed to indicate the direction of fibers as in “straight grain” or “cross
grain". The principal types of cross grain are spiral grain and diagonal

grain. Qther types are curly, interlocked, and wavy grain. Spiral grainis
caused by fibers growing in a spiral or wnding course about the bole of the
tree instead of in a vertical course. Diagonal grain describes cross grain
caused by growth rings not parallel one both surfaces of the sawn piece.
Diagonal grain is produced by sawing parallel to the axis (pith) of the tree in
a log having pronounced taper, and is a common occurrence in sawi ng crooked or
swelled logs. Cross grain can be quite localized as a result of the disturbance
of growth patterns by a branch. This condition, termed “local slope of grain”,
may be present even though the branch (knot) may have been renmoved in a saw ng
operati on. Often the degree of |ocal grain may be difficult to
det erm ne. Any form of cross grain can have a serious effect on mechanical
properties or machining characteristics. Spiral and diagonal grain may conbine
to produce a nmore conplex cross grain.

Slope of grain. The term “slope of grain” relates the fiber direction to the
long centerline of the piece. Slope of the grain is usually expressed by the
ratio between a 1 inch deviation of the grain fromthe edge or long axis of the
piece and the distance in inches within which this deviation occurs. Figure 27A
indicates that grain (fiber) direction in this board deviates from parallelism
with the edge of the board by 1 inch in a distance of 12 inches, for a slope
ratio of 1 to 12. Strength ratios corresponding to various slopes of grain are
given in Table Ill. These ratios are expressed as percentages, as conpared to
strai ght-grained pieces. The piece depicted in Figure 27B broke under a
comparatively |low | oad because of the steep slope of grain through it.

TABLE |11, Strength ratios corresponding
to various slopes of grain.

Maxi mum Modul us | npact Conpr essi on
sl ope of of bending - parallel to
grain in rupture hei ght of grain -
menber drop causing maxi mum
conpl ete crushing
failure strength
(50-1b.
hamer)
Pet . Pet . Pet .
Strai ght-grained 100 100 100
1in 25 96 95 100
1in 20 93 90 100
1in 15 89 81 100
1in 10 81 62 99
| in5 55 36 93
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B. Fracture at low |oad due to steep grain slope

FIGURE 27. Strength as a function of grain structure.
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Pitch pockets. A pitch pocket is a well-defined opening extending parallel to
the annual rings, and contains nore or less free resin. Pitch pockets are
confined to the pines, spruces, Douglas fir, tamarack, and western larch. The
ef fect of pitch pockets on strength depends upon their nunber, size, and

| ocation in the piece; their effect on strength has often been overestimted
They interfere with painting and other finishing.

Pitch streaks. Pitch streaks are infiltrations of resin in the fibers usually
ext endi ng greater distance along than across the grain. Pitch streaks add to
the weight of wood. The pitch nay exude in warm weat her. They have no harnfu
effect on strength, but may mar paint and other finishes

Mneral streaks. Mneral streaks are dark brown or black streaks, frequently
tinged with green, often containing enough mneral matter to dull sharp-edged
tools. They range up to a foot or nore in length and an inch or nore in wdth.
They are frequently infected by fungus. They are conmmon in some hardwoods, such
as maple, hickory, basswood, and birch, and are believed due to bird pecks
tappings for nmaple sugar, and other wounds to the living tree.

Checks, splits and shakes. A check is a longitudinal crack in wood, generally
across the annual rings (Figure 28A). Checks are usually due to uneven
shrinkage during seasoning. Thick lunber checks nore severely than does thin
lumber. A split is a longitudinal crack in wood caused by rough handling or
other damaging forces, including seasoning stresses. Typically, it extends
through the thickness of a piece.

A shake is a longitudinal crack in wood between two annual rings, as though the
rings had shelled apart (Figure 28B). Shakes, unlike checks and nost splits,
are not the result of seasoning but, if not plainly evident in the green tinber,
may be accentuated in seasoning or during certain machining processes.

Rel atively large checks, splits, and shakes may seriously weaken wood nenbers in
resi stance to longitudinal shear.

Wane. Wane is bark or lack of wood from any cause on an edge or corner of a
board or timber. Figure 29 illustrates wane on edge of a board. Bark may or
may not be present.

Mlds and staining fungi. Mld and staining fungi do not seriously effect nost
mechani cal properties of wood because they feed upon substance within the
structural cell wall rather than on the structural wall itself. Specific
gravity may be reduced by from1l to 2 percent, while nost of the strength

properties are reduced by a conparable or only sligtly greater extent.
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FI GURE 29.

Wane on edge of

boar d.
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Toughness or shock resistance, however, nmay be reduced by up to 30 percent. The
duration of infection and the species of fungi involved are inportant factors in
determ ning the extent of weakening.

Al'though molds and stains thenselves often do not have a major effect on the
strength of wood products, conditions that favor the devel opnent of these
organisns are likewise ideal for the growth of wood-destroying (decay) fungi
which can greatly reduce nechanical properties

Decay. Unlike the nmold and staining fungi, the wood-destroying (decay) fungi
seriously reduce strength. Even apparently sound wood adjacent to obviously
decayed parts may contain hard-t-detect, early (incipient) decay that is
deci dedly weakening, especially in shock resistance

Al'l wood-destroying fungi do not affect wood in the same way. The fungi that
cause an easily recognized pitting of the wood, for example, nmay be |ess
injurious to strength than those that, in the early stages, give a slight

di scoloration of the wood as the only visible effect.

No nethod is known for estimating the amount of reduction in strength from the
appearance of decayed wood. Therefore, when strength is an inportant
consideration, the safe procedure is to discard every piece that contains even a
smal | amount of decay. An exception may be pieces in which decay occurs in a
knot but does not extend into the surrounding wood. Precise ratings of natura
decay resistance of heartwood of different species are not possible because of
differences within species, and the variety of service conditions to which wood
is exposed. However, broad groupings of many of the native species, based on
service records, laboratory tests, and general experience, are helpful in
choosing heartwood for use under conditions favorable to decay. Table IV shows
such groupings for sonme domestic woods, according to their average heartwood
decay resistance. Table V gives sinilar groupings for some inported woods.
Figure 30 indicates a piece of red oak infected by a white-rot fungus that

| eaves characteristic dark zone lines and a nottled effect.

I nsect damage. Insect damage may occur in standing trees, |ogs, and unseasoned
or seasoned lunber. Damage in the standing tree is difficult to control, but
otherwi se insect danmge can be largely elimnated by proper control nethods

Insect holes are generally classified as pinholes, grub holes, and powderpost
hol es. The powderpost |arvae, by their irregular burrows, nay destroy nost of
the interior of a piece, while the surface shows only small holes, and the
strength of the piece may be reduced virtually to zero.

No nethod is known for estimating the amount of reduction in strength fromthe
appearance of insect-damaged wood, and, when strength is an inportant
consideration, the safe procedure is to elininate pieces containing insect

holes. Figure 31 illustrates two types of insect damage. The upper piece shows
| arge grub holes probably caused by round-headed borers. The |ower piece shows
smal | pinhol es probably caused by beetles.
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G oupi ngs of sonme donestic woods

according to heartwood decay resistance.

Resi stant or
very resistant

Moder at el y
resi st ant

Slightly or
nonr esi st ant

Bal dcypress

(old growth) 1/
Cat al pa
Cedars
Cherry, black
Chest nut
Cypress, Arizona
Juni pers
Locust, black 2/
Mesquite
Mul berry, red 2/
Cak:

Bur

Chest nut

Ganbe 1

Oregon Wite

Post

VWhite
OCsage orange 2/
Redwood
Sassafras
Wal nut, bl ack
Yew, Pacific 2/

Bal dcypress
(young
growth) 1/

Dougl as-fir

Honeyl ocust

Lar ch,
Western

Qak, swanp
chest nut

Pine, eastern
white 1/

Sout hern pi ne:

Longl eaf 1/
Slash 1/
Tamar ack

Al der
Ashes
As pens
Basswood
Beech
Birches
Buckeye
But t er nut
Cot t onwood
El s
Hackberry
Herm ocks
H ckori es
Magnol i a
Mapl es
QCak (red and
bl ack
speci es)
Pi nes (other
t han | ong-
| eaf, slash,
and eastern
whi t e)
Popl ar s
Spruces
Sweet gum
True firs
(western
and eastern)
Wl ows
Yel | ow popul ar

1/ The southern and eastern pines and bal dcypress are now | argely second

growth with a large proportion of sapwood
quantities of heartwood |unber of these species are not avail able.

2/ These woods have exceptionally high decay resistance
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TABLE V. G oupings of sonme inported woods according to
approxi mate relative heartwood decay resistance

Resi stant or Moder at el y Slightly or
very resistant resi stant nonr esi st ant
Angel i que Andiroba 1/ Bal sa
Apamat e Apitong 1/ Banak
Brazilian Avodire Cativo
r osewood Capi rona Cei ba
Cari bbean pine Eur opean Jel ut ong
Cour bari | wal nut Li nbs
Enci no ol a Lupuna
CGoncal o al ves Khaya Mahogany,
G eenheart Laurel Phi I 'i ppi ne:
Quijo Mahogany, Mayapi s
I roko Phi | 'i ppi ne: Wi te [auan
Jarrah Al mon Cbeche
Kapur Bagt i kan Parana pine
Karri Red | auan Rami n
Kokr odua Tangui | e Sande
(Afrornosi a) Ccote pine Virola
Lapacho Pal osapi s
Li gnum vitae Sapel e
Mahogany,
Amreri can
Meranti 1/
Peroba di canpos
Pri maver a
Santa Maria
Spani sh- cedar
Teak

1/ More than 1 species included, sonme of which may vary in resistance
fromthat indicated
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FI GURE 31. lnsect dammge.

X-3827

49



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

Bibliography. The follow ng publications contain additional technical data that
will be beneficial to both engineering and procurenment personnel.

(1) Brown, H P., Panshin, A J., and Forsaith, C c
1949.  Text book of W.od Technol ogy. Vol I.
Stucture, Identification, Defects, and
Uses of the Commercial Wods of the
United States. 652 pp. Illus. New York

(2) Koehler, A
1943. Cuide to Determining Slope of Gain in
Lunber and Veneer. U S. Forest Products
Laboratory Report No. 1585, 25 pp. I|llus.

(3) Markwardt, L. J. and Heck, G E
1956. Standard Terms for Describing Wod.
U S. Forest Products Laboratory
Report No. 1169.

50



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
CHAPTER 3. COWMMERCI ALLY | MPCRTANT WOCDS

Native species of trees are divided into two classes; hardwoods which have broad
| eaves and softwoods which have scalelike |eaves, as the cedars, or needlelike

| eaves as the pines. Hardwoods, except in the warmest regions, shed their

| eaves at the end of each growi ng season. Native softwoods, except cypress,
tamarack and western larch, are evergreen. Softwoods are known al so as
conifers, because all our native species of softwoods bear cones of one kind or
anot her.

Wth respect to the wood itself, the terns hardwood and softwood are not
descriptively exact, because some softwoods, such as southern yellow pine and
Dougl as fir, are harder than sone hardwoods, such as basswood and cottonwood.
The terns have been used so long, though, that their meaning is definite. A
general conparison of |unber production and consunption (including inports and
exports) for the United States appears in Table II.

Sof t woods

Most of our softwood tinber (about 70% is west of the Geat Plains. Wstern
sof twood tinber stands of Washington and Oregon contain about three-fourths of
the western softwood tinber, those of California about one-eight, and the rest
is scattered along the nountains from ldaho and Mntana southward. About
two-thirds of the Eastern softwood stands are in the South.

In 1977, the cut of softwood tinmber anmpunted to about 80 percent of the total
tinber harvested in the United States. Douglas fir leads with around 22 percent
foll owed by southern yellow pine with 21 percent and ponderosa pine with 10
percent of the 37 billion board foot total. The rest of the softwood tinber is
chiefly cedar, hem ock, white fir, white pine, sugar pine, redwod, spruce, and
| arch.

The inmportant localities of growth, characteristics, and uses of woods of the
main commercial softwood species or groups of species are described in the
fol l owi ng paragraphs. The nanes of |unmber used by the trade are not always
identical. To avoid confusion, the requisition witer should use the common
names for softwood |unber prescribed in the Anerican Softwood Lunber Standard
and the hardwood |unber names current in the trade. These preferred conmon
names precede the Latin botanical names in the descriptions here given.

Al aska cedar. Al aska cedar (chammecyparis nootkatensis) or Alaska yellow cedar,
grows in the Pacific coast region of North America from southeastern Al aska

sout hward through Washington to southern O egon. In Washington and Oregon, it

is confined to the west side of the Cascade Muntains, usually above an

el evation of 2,000 feet. It reaches its best devel opnent along the coast and on
the nearby islands of southern Alaska and British Col unbia.

The heartwood of Al aska cedar is bright, clear yellow. The sapwood is narrow,

white to yellowish, and hardly distinguishable from the heartwood. The wood is
fine-textured and generally straight-grained. It is noderately heavy, averaging
31 pounds a cubic foot at 12 percent noisture content. It is noderately strong

51



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

and stiff, noderately hard, and noderately high in resistance to shock. Al aska
cedar shrinks little in drying, stays in place well after seasoning, and the
heartwood is very resistant to decay. The wood has a mld, unpleasant odor

Al aska cedar is used locally for interior finish, furniture, small boats
cabi net work, and novelties.

Cvpress. Bal dcypress (Taxodium distichum) is comonly known as southern
cypress, red cypress, yellow cypress, and white cypress. Commercially, the
terns “tidewater red cypress,” “gulf cypress,” “red cypress (coast type),” and

“yel low cypress (inland type),” are frequently used

Cypress grows along the Atlantic Coastal Plain from Del aware to Florida
westward throuth the GQulf coast region to the Mexican border in Texas, and up
the Mssissippi Valley to southern Indiana. The heaviest stands are found in
the extensive swanps of the lower Mssissippi Valley and in Florida. About
one-half of the cypress |unber cones from the Southern States and one-fourth
fromthe South Atlantic States

Sapwood of cypress is narrow and nearly white. The color of the heartwood
varies wdely, ranging fromlight yellow sh brown to dark brownish red, brown,
or chocolate. The wood is noderately heavy, averaging 32 pounds a cubic foot at

12 percent nmoisture content. It is noderately strong and noderately hard, and
its heartwood is one of our nost decay-resistant woods. Shrinkage is moderately
smal |, but sonewhat greater than that of cedar and Iess than that of southern

yel | ow pine.

Frequently the wood of certain cypress trees contains pockets or localized areas
that have been attacked by a fungus. Such wood is known as “pecky” cypress

The decay caused by this fungus is arrested when the wood is cut into |unber and
dried. Pecky cypress therefore is durable and useful where appearance is not
important and watertightness is unnecessary.

Cypress is used principally for building construction, especially where
resistance to decay is required. It is used for beans, post and other nenbers
in docks, warehouses, factories, bridges, and heavy construction

It is well suited for siding and porch construction. It is also used for
caskets, burial boxes, sash, doors, blinds, and general mllwork, including
interior trimand paneling. Oher used are tanks, vats, ship and boat building,
refrigerators , railroad car construction, greenhouse construction, cooling
towers, and stadium seats. It is also used for railway ties, poles, piles,
shingl es, cooperage, and fence posts.

Douglas fir. Douglas fir (Pseudotsuga menziesii) is also known locally as red
fir, Douglas spruce, yellow fir, and Oregon Pine.
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The range of Douglas fir extends from the Rocky Muntains to the Pacific coast
and from Mexico to central British Columbia. Mre than half of Douglas fir
production cones from Oregon, nearly 20 percent from Washington, 15 percent from
California, and about 6 percent from lIdaho and Mntana.

Sapwood of Douglas fir is narrowin old growth trees but nmay be as nuch as
3-inches wide in second growh trees of commercial size. Fairly young trees of
nmoderate to rapid growh have reddi sh heartwood and are called red fir. \Very
narrowringed wood of old trees may be yellow sh brown in color and is known on
the market as yellow fir.

The wood of Douglas fir varies widely in weight and strength. Average nateri al
fromthe Pacific coast is rated as strong, nmoderately hard and heavy, and very

stiff. It averages 34 pounds a cubic foot at 12 percent noisture content.
Interior Douglas fir average sonmewhat |ower in weight than old growth Coast
type. In strength, Coast type Douglas fir is given equal rank with southern

yel l ow pine.

Douglas fir is used principally for building and construction purposes in the
form of lunber, tinbers, piles, and plywod. Considerable quantities go into
fuel, railway ties, cooperage stock, mne tinmbers, and fencing. Douglas fir
lunber is used in the manufacture of various products, including sash, doors,
general mllwork, railroad car construction, boxes, and crates. Small anounts
are used for flooring, furniture, ship and boat construction, wood pipe, and

t anks.

Firs, true. Eight comrercial species make up the group of true firs: Subal pine
fir (Abies |asiocarpa), balsamfir (Abies balsamea). California red fir (Abies
magnifica), Fraser fir (Abies fraseri), grand fir (Abies grandis), noble fir
(Abies procera), Pacific silver fir (Abies amabilis), and white fir (Abies
concolor). O these, all but balsam and Fraser fir are often marketed together
as commercial white fir. Balsamfir and Fraser fir grow in the East, the other

Six in the West.

In the United States, balsam fir grows principally in New England, New York,
Pennsylvania, and the Lake States. Fraser fir grows in the Appal achian
Mountains of Virginia, North Carolina, and Tennessee. Wite fir grows fromthe
Rocky Mountains to the Pacific coast. Subalpine fir grows at high altitudes in
the Rocky Muntain region and the Cascade Muntains of Oegon and Washi ngton.
Gand fir's range is western Mntana, northern |daho, northeastern Oegon, and
along the coast from Washington to northern California. Noble fir grows in the
mount ai ns of northwestern Washington, western Oegon, and northern California.
California red fir is limted to the mountains of southwestern Oregon and
northern and eastern California.

The wood of the true firs is creany white to pale brown in color. Heartwood and
sapwood are generally indistinguishable. Because of their simliarity of
structure, wood of the true firs cannot be separated from an exami nation of the
wood al one.
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Bal sam fir averages about 25 pounds per cubic foot at 12 percent noisture

cont ent. It is rated as light in weight, weak in bending and conpressive
strength, noderately linber, soft, and low in resistance to shock. \hite fir
averages 26 pounds; grand fir, 28 pounds; Pacific silver fir, 27 pounds
California red fir, 27 pounds; noble fir, 26 pounds; and subalpine fir, 23
pounds per cubic foot at 12 percent noisture content. The western firs, except
grand fir, have somewhat higher strength properties than bal sam fir.  Shrinkage
of the wood is rated fromsmall to noderately large; noble fir and California
red fir shrink the nost.

The western true firs (commercial white fir) are cut for lunber primrily in
California, Oegon, and Washington. The rest comes from the Rocky Muntain
areas. The eastern firs are used principally for pul pwood, although some are
cut into lumber, especially in New England and the Lake States.

H gh grade lunmber from noble fir goes principally into interior finish,
moul di ngs, siding, and sash and door stock. During World War 11, sone of the
best material was used for aircraft construction. Gther special and exacting
uses for noble fir are for venetian blinds and |adder rails. Lower grade |umber
is used for boxes. Lunmber fromwhite fir and the other western true firs goes
principally into building construction, boxes and crates, planing-ill products,
sash, doors, and general ml|work. In small house construction, the lunber is
used for franming, subflooring, and sheathing.

Heml ock, eastern. FEastern hem ock (Tsuga canadensis) grows from New Engl and
sout hward al ong the Appal achi an Mount aitesnorthern A abama and Georgia, and
in the Lake States. (Qher nanes are Canadian hem ock and hem ock spruce

Production of hemock lunber is divided fairly evenly between the New Engl and
States, the Mddle Atlantic States, and the Lake States. North Carolina, South
Carolina, and Virginia also produce considerable anmounts.

The heartwood of eastern hemock is pale brown with a reddish hue. Sapwood is
not distinctly separated from the heartwood, but may be lighter in color.

Gowh rings are distinct. The wood is coarse, and uneven in texture; old trees
tend to have considerabl e shake. It is noderately light in weight, averaging 28
pounds a cubic foot at 12 percent noisture content, noderately hard and weak
moderately |inber and nmoderately low in shock-resisting ability.

Eastern hem ock is used principally for lunber and pul pwood. The |unber is used
largely in building construction for fram ng, sheathing, subflooring, and roof
boards, and in the manufacture of boxes and crates.

Hem ock. West Coast. \West Coast henmlock (Tsuga heterophylla) is also known by
several other nanmes, including henmlock spruce, western hem ock spruce, western
hem ock fir, Prince Abert fir, gray fir, silver fir, and A aska pine. [t grows
along the Pacific coast of Oregon and Washington and in the northern Rocky
Mountains, north to Canada and Al aska.
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The heartwood and sapwood of West Coast hemlock are alnmpbst white with a purplish
tinge. Sapwood, which is sometimes lighter in color, is generally not nore than
[ -inch thick. Gowh rings are distinct. The wood contains small, sound, black
knots that are usually tight and stay in place. Dark streaks often found in the
| unber and caused by henlock bark maggots as a rule do not reduce strength.

West Coast hemock is noderately light in weight, averaging 29 pounds a cubic
foot at 12 percent noisture content. It is noderate in its hardness, weakness,
stiffness, and shock resistance. It has noderately |arge shrinkage, about the
same as Douglas fir. Geen hem ock |unber contains considerably nore water than
Douglas fir, but it is conparatively easy to kiln dry.

West Coast hem ock is used principally for pul pwood and |umber.  The |unber goes
largely into building material, such as sheathing, subflooring, siding, joists,
studdi ng, planking, and rafters. Considerable quantities are used in the

manuf acture of boxes and crates, flooring, and smaller anpunts for walk-in
refrigerators, furniture, and |adders.

| ncense cedar. I ncense cedar (Libocedrus decurrens) grows in California,

sout hwestern Oregon, and to a small extent in Nevada. Mst of the incense cedar
| unber conmes from the northern half of California and the bal ance from southern
O egon.

Sapwood of incense cedar is white or creamcolored, and the heartwood is |ight
brown, often tinged with red. The wood has a fine uniformtexture and a spicy

odor. Incense cedar weighs 25 pounds a cubic foot at 12 percent noisture
content. It is noderately weak, soft, low in shock-resisting ability, and
lacking in stiffness, It has small shrinkage and is easy to season with little

checking or war ping.

I ncense cedar is used principally for lunber, fence posts, and ties. Nearly al
the high-grade |unber is used for pencils and venetian blinds. Some is used for
chests and toys. Mich of the incense cedar |umber is nore or less “pecky”; that
is, it contains pockets or areas of disintegrated wood caused by advanced stages
or localized decay in the living tree. There is no further devel opnent of peck
once the lunber is seasoned. This lumber is used locally for rough construction
where cheapness and decay resistance are inportant. Because of its resistance
to decay, incense cedar is well-suited for fence posts. It nakes satisfactory
ties, but requires tie plates because of the softness of the wood. O her
products are poles and split shingles.

Larch., western. Western larch (Larix occidentals) grows in western Mntana,
northern |daho, northeastern Oregon, and on the eastern slope of the Cascade
Mount ai ns in Washi ngt on. It is found at elevations of 2,000 to 7,000 feet.
About two-thirds of the lunber of this species is produced in Idaho and Mntana
and one-third in Oegon and Washi ngton.
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The heartwood of western larch is yellow sh brown and the sapwood yel |l ow sh
white. Sapwood is generally not nore than I-inch thick. Gowh rings are
distinct; they are generally quite uniformand range from 15 to 30 per radial
inch. The wood is stiff, mpderately strong and hard, and noderately high in
shock-resisting ability; it averages 36 pounds a cubic foot at 12 percent

moi sture content. It has noderately large shrinkage. The wood is usually
straight-grained, splits easily and is subject to ring shake. Knots are conmon
but small and tight.

Western larch is used principally in building construction for rough dinension,
smal | tinbers, planks, and boards, and for railroad ties and mine tinbers. It
is used also for piles, poles, and posts. Some high grade material is
manufactured into interior finish, flooring, sash, and doors

Pine, northern white. Northern or eastern white pine (Pinus strobus) grows in
the United States from Miine southward along the Appal achain Muntains to
northern Georgia and in the Lake States. It is also known as white pine,
Weyrmout h pine, and soft pine.

Lunber production of northern white pine is confined principally to the New
Engl and States, which produce about one-half the total. About one-third cones
fromthe Lake States and nost of the remainder fromthe Mddle Atlantic and
Southern Atlantic States.

The heartwood of northern white pine is light brown, often with a reddish
tinge. It turns considerably darker on exposure. Gowth rings are distinct.
The wood has conparatively uniformtexture, and is straight-grained. It is
easily kiln dried, has small shrinkage, and ranks high in ability to stay in
place. It is also easy to work and can be readily gl ued

Northern white pine is light in weight, averaging 25 pounds a cubic foot. It is
noderately soft and weak, and low in resistance to shock.

Practically all northern white pine is converted into |unber, which is put to a
great variety of uses. The largest proportion, which is largely second growh
knotty material of |ower grades, goes into boxes. Hi gh grade |unber goes into
patterns for castings. Oher inportant uses are sash, doors, furniture, trim
knotty finish, caskets and burial boxes, shade and map rollers, toys, and dairy
and poul try supplies.

Pine. jack. Jack pine (Pinus banksiana), sometines known as scrub pine, gray
pine, or black pine in the United States, grows naturally in the Lake States and
ina few scattered areas in New England and northern New York. In lunber, jack
pine is not seperated fromthe other pines with which it grows, including red
pine and northern white pine.

Sapwood of jack pine is nearly white, and the heartwood is light brown to
orange.  Sapwood may neke up one-half or more of the volume of a tree. The MDQd
has a rather coarse texture and is sonewhat resinous. It is noderately light in
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wei ght, averaging 30 pounds a cubic foot at 12 percent nmoisture content;
moderately weak in bending strength and conpressive strength; noderately low in
shock resistance; and lacks stiffness. It also has moderately small shrinkage
Lunber from jack pine is generally knotty.

Jack pine is used for pul pwood, box lunber, and fuel. Less inportant uses
include railway ties, mne tinber, slack cooperage, poles, and posts.

Pi ne, | odgepole Lodgepol e pine (Pinus contorta), also known as shore pine
knotty pine, black pine, spruce pine, and jack pine, grows in the Rocky Muntain
and Pacific Coast regions as far northward as Alaska. Well over four-fifths of
the cut of |odgepole pine cones fromthe Central Rocky Muntain States; other
producing regions are |daho, Oregon, and Washington

The heartwood of |odgepole pine varies fromlight yellow to light yellow brown.
The sapwood is yellow or nearly white. The wood is generally straight-grained
Wi th narrow growth rings

The wood is noderately light in weight, averaging 29 pounds a cubic foot at 12
percent noisture content. It is fairly easy to work, and it has noderately

| arge shrinkage. In strength properties, |odgepole pine rates as noderately
weak and soft, noderately stiff, and noderately |ow in shock resistance

Lodgepol e pine is used for lunber, nmne tinbers, railway ties, and poles. Less
i nportant uses include posts and fuel. Lunber is used nostly for local rough
construction and for boxes. It is being used in increasing anounts for siding
finish, and flooring.

Pine, ponderosa. Ponderosa pine (Pinus ponderosa) is known also as pondosa
pine, western soft pine, western pine, California white pine, bull pine, and
black jack. Jeffery pine (Pinus jeffreyi), which grows in close association
with ponderosa pine in California and Oregon, is usually nmarketed w th ponderosa
pine and sold under that name.

Mpj or producing areas are Oegon, Washington, California, and Nevada. Ot her
i mportant producing regions are in ldaho and Mntana; |esser anounts cone from
the States of the South Rocky Muntain region.

Bot ani cal |y, ponderosa pine belongs to the yellow pine group rather than the
white pine group. A considerable proportion of the wood, however, is sonewhat
simlar to the white pines in appearance and properties. Heartwood is light
reddi sh brown, and the w de sapwood is nearly white to pale yellow Gowh
rings are generally distinct when not exceedingly narrow.

The wood of the outer portions of ponderosa pine of sawtinber size is generally
moderately light in weight, averaging 28 pounds a cubic foot at 12 percent

moisture content. It is noderately weak and soft, noderately stiff, and
moderately low in shock resistance. It is generally straight-grained and has
moderately small shrinkage. It is quite uniformin texture and has little

tendency to warp and twist.
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Ponderosa pine is used principally for lunmber and to a |esser extent for piles
pol es, posts, mining timbers, veneer, and hewed ties. The clear wood goes into
sash, doors, blinds, nouldings, paneling, mantels, trim and built-in cases and
cabinets. Lower grade lunber is used for boxes and crates. Mich of the |unber
of intermediate or lower grade goes into sheathing, subflooring, and roof
boards. Knotty ponderosa pine is used for interior finish.

Pine, Norway. Norway pine (Pinus resinosa) is frequently called red pine. It

is occasionally known as hard pine and pitch pine. Norway pine grows in the New
Engl and States, New York, Pennsylvania, and the |ake States. In the past

| unber from Norway pine has been marketed with white pine without distinction as
to species.

The heartwood of Norway pine varies in color frompale red to a reddish brown.
The sapwood is nearly white with a yellowish tinge, and is generally from 2- to
4-inches wide. The wood resenbles the lighter weight wood of southern yellow
pine. SunmmerWbod is distinct in the growth rings

Norway pine is noderately heavy, averaging 34 pounds a cubic foot at 12 percent
moi sture content. It is noderately strong and stiff, noderately soft, and
moderately high in shock resistance. It is generally straight-grained, not so
uniformin texture as eastern white pine, and sonewhat resinous. The wood has
moderately large shrinkage, but is not difficult to dry and stays in place wel
when seasoned.

Norway pine is used principally for lunber and to a |esser extent for piles
poles, cabin logs, hewed ties, posts, and fuel. The wood is used for many
purposes for which northern white pine is used. It goes principally into
building construction, siding, piles, flooring, sash, doors, blinds, genera
m | lwork, and boxes and crates.

Pine, southern yellow.  There are a nunber of species included in the group
mar ket ed as southern yellow pine lunber. The nost inportant, and their growh

range are:

(1) Longleaf pine (Pinus palustris). which grows from eastern North Carolina
south into Florida, and westward into eastern Texas; (2) shortleaf pine (pinus
echinata)., which grows from southeastern New York and New Jersey southward to
northern Florida and westward into eastern Texas and Okl ahona; (3) loblolly
pine (Pinus taeda), which grows from Maryland southward through the Atlantic
Coastal Plain and Piedmont Plateau into Florida and westward into eastern

Texas. (4) slash pine (Pinus elliottii), which grows in Florida and the
southern parts of South Carolina, Georgia, Al abama, M ssissippi, and Louisiana
east of the M ssissippi River

Lunber from any one or fromany mxture of two or nore of these species is
classified as southern yellow pine by the grading standards of the industry.
These standards provide also for lunber that is produced fromtrees of the

| ongl eaf and slash pine species to be classified as longleaf pine if conformng
to the growth rate and sunmmerwood requirenents of such standards. The |unber
that is classified as longleaf in the donestic trade is known also as pitch pine
in the export trade.
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Sout hern yellow pine lunmber cones principally from the Southern and South
Atlantic States. The states leading in production are Georgia, A abama, North
Carolina, and Texas, each producing nore than a billion board feet.

The wood of the various southern yellow pines is quite simlar in appearance

The sapwood is yellow sh white and the heartwood reddish browmn. Gowh rings in
the southern yellow pines are usually promnent. The sapwood is usually white
in second growh stands. Heartwood begins to form when the tree is about 20
years old. In old, slow growth trees, sapwood may be only 1 or 2 inches in

wi dt h.

Longl eaf and slash pine are classed as heavy and strong, slash pine averaging 43
pounds and |ongleaf pine 41 pounds a cubic foot at 12 percent nmoisture content.
Longl eaf and slash pine are classed as stiff, hard, and noderately high in shock
resi stance.

Shortleaf and loblolly pine are usually sonewhat |ighter in weight than

| ongl eaf, averagi ng 36 pounds a cubic foot at 12 percent noisture content. The
other less inportant species of southern yellow pine have properties sinilar to
shortleaf and loblolly pine. Al the southern yellow pines have noderately

| arge shrinkage but stay in place well when properly seasoned. In order to
obtain heavy, strong wood of the southern yellow pines for structural purposes

a “density rule” has been witten which specifies certain visual characteristics
for structural tinbers.

Dense southern yellow pine is used extensively in construction of factories

war ehouses , bridges, trestles, and docks in the form of stringers, beans, posts
joists, and piles. Lunber of lower density and strength finds many uses for
building material, such as interior finish, sheathing, subflooring, and joists,
and for boxes and crates. Southern yellow pine is used also for tight and slack
cooperage. Wien used for railway ties, telephone and telegraph poles, and nine
tinbers, it is treated with preservatives

Pine, spruce. Spruce pine (Pinus glabra), also known as cedar pine, poor pine
Walter pine, and bottom white pine, is found grow ng nmost commonly on |ow noi st
| ands of the coastal regions of southeastern South Carolina, Ceorgia, Al abang,
M ssi ssippi, and Louisiana, and northern and northwestern Florida

Heartwood is |ight brown, and the w de sapwood zone is nearly white. Spruce
pine wood is lower innobst strength values than the major southern pines. It
compares favorably with white fir in inportant bending properties, in crushing
strength perpendicular and parallel to the grain, and in hardness. It is
simlar to the denser species such as coast Douglas-fir and loblolly pine in
shear parallel to the grain.

Until recent years the principal uses of spruce pine were locally for |unber,
and for pul pwood and fuel wood. The lunber, which is classified as one of the
m nor southern pine species, reportedly was used for sash, doors, and interior
finish. In recent years it has qualified for use in plywod
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Pine, sugar. Sugar pine (Pinus lanmbertiana) is sometimes called California
sugar pine. The range of sugar pine extends from the Coast and Cascade Muntain

Ranges of southern Oregon along the Coast Ranges and the Sierra Nevada nountains
of California. Mst of the sugar pine lunber is produced in California and the
remai nder in southwestern O egon

The heartwood of sugar pine is buff or light brown, sometimes tinged with red
Sapwood is creamy white. During seasoning the wood frequently becones

di scol ored by blue stain fungi or a chemcal reaction resulting in brown stain.
These stains do not affect the strength properties of the wood but do affect its
appearance and suitability for natural finishes. The wood is straight-grained
fairly uniformin texture, and easy to work with tools. It has very small
shrinkage, is readily seasoned w thout warping or checking, and stays in place
well. Sugar pine is light in weight, averaging 25 pounds a cubic foot at 12
percent noisture content. It is noderately weak and soft, low in ability to
resi st shock, and |acks stiffness.

Sugar pine is used alnost entirely for lunber products. The |argest ampunts are
used in boxes and crates, sash, doors, frames, blinds, general mllwork

buil ding construction, and foundry patterns. Like northern white pine, sugar
pine is suitable for use in nearly every part of a house because of the ease
with which it can be cut, its ability to stay in place, and its good nailing
properties. It is comng into increasing use as pattern wood in foundries. It
is readily available in wide, thick pieces practically free from defects

Pine, ldaho white. I daho white pine (Pinus nonticola) is also known as western
white pine or white pine. In the United States, it grows in western Mntana
northern Idaho, and along the Cascade and Sierra Nevada Muntains through

Washi ngton and Oregon to central California.

About four-fifths of the cut cones from | daho, and a considerabl e anmount from
Washington; small anounts are cut in Mntana and O egon.

Heartwood of ldaho white pine is creamcolored to light reddish brown and
darkens on exposure. The sapwood is yellow sh white and generally from1l- to 3-
inches wide. The wood is straight-grained, easy to work, easily kiln dried, and
stays in place well after seasoning.

| daho white pine is noderately light in weight, averaging 27 pounds a cubic foot
at 12 percent nmoistrue content. It is noderately weak and soft, noderately
stiff, noderately low in shock resistance, and has noderately |arge shrinkage

Practically all ldaho white pine is sawed into lunber and used principally for
bui | ding construction, matches, boxes, and mllwork products, such as sash,
frames, doors, and blinds. In building construction, boards of the |ower grades

are used for sheathing, subflooring, and roof strips. Hgh grade material is
made into siding of various kinds, exterior and interior trim and knott
finish. It has practically the same uses as northern white pine and sugar pine.
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Port Oford cedar. Port Orford cedar (Chammecyparis |awsoniana) is sonetines
known as Lawson cypress, Oregon cedar, and white cedar. It grows along the
Pacific coast from Coos Bay, Oregon, southward to California. [t does not

extend nore than 40 mles inland.

The heartwood of Port Oford cedar is light yellow to pale brown in color.
Sapwood is thin and hard to distinguish. The wood has fine texture, generally
straight grain, and a pleasant spicy odor. It is noderately light in weight,
averaging 29 pounds a cubic foot at 12 percent noisture content. |t is stiff,
moderately strong and hard, and noderately resistant to shock. Port O ford
cedar heartwood is highly resistant to decay. The wood shrinks noderately, has
little tendency to warp, and stays in place well after seasoning.

A large proportion of the high grade Port Orford cedar is used in the

manuf acture of battery separators and venetian blind slats. Oher uses are
"mot hproof " boxes, sash and door construction, flooring, interior finish,
furniture, and boat building.

Red cedar, eastern. Eastern red cedar (Juniperus virginiana) grows throughout
the eastern half of the United States, except Miine, Florida, a narrow strip
along the @ulf coast, and at the higher elevations in the Appal achian Muntain
range.  Commercial production is principally in the southern Appal achian and
Cunberland Muntain regions. Another species, southern red cedar (Juniperus
silicicola), grows over a limted area in the South Atlantic and Gulf Coastal
Plai ns.

Commercial production of eastern red cedar is now beconing restricted to rather
smal | areas in Tennessee and Kentucky.

The heartwood of red cedar is bright red or dull red, and the thin sapwood is
nearly white. The wood is noderately heavy, averaging 33 pounds a cubic foot at
12 percent noisture content. It is noderately weak, hard, and high in shock
resistance, but |acks stiffness. It has very small shrinkage and stays in place
wel | after seasoning. The texture is fine and uniform Gain is usually
straight, except where deflected by knots, which are nunerous. Eastern red
cedar heartwood is very resistant to decay.

The greatest quantity of eastern red cedar is used for fence posts. Lunber is
manuf actured into chests, wardrobes, and closet lining. Oher uses include
flooring, pencils, scientific instruments, and small boats. Sout hern red cedar
is used for the sane purposes.

Red cedar, western. Western red cedar (Thuja plicata) grows in northern
California, western Oregon, western and northeastern \Washington, northern Idaho,
and northwestern Montana. |t grows also along the Pacific coast northward to
Alaska. Western red cedar is also called canoe cedar ¢iant arborvitae,

shi ngl ewood, and Pacific red cedar. Wstern red cedar |umber is produced
principally in Washington, followed by Oegon, |daho, and Montana.
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The heartwood of western red cedar is reddish brown in color, and the sapwood is
nearly white. Sapwood is narrow, often not over |-inch in width. The wood is
general |y straight-grained and has a uniform but rather coarse texture. It has
very small shrinkage. Western red cedar is light in weight, averaging 23 pounds
a cubic foot at 12 percent noisture content. It is noderately soft, weak when
used as a beam or post, and low in shock-resisting ability. Its heartwood is

very resistant to decay.

Western red cedar is used principally for shingles, |unber, poles, posts, and
piles. The lunber is used for exterior siding, interior finish, greenhouse
construction, ship and boat building, boxes and crates, sash, doors, and

m || work.

Redwood. Redwood (Sequoia senpervirens) is a very large tree growi ng on the
coast of California. Another sequoia (S. gigantea) grows in a linited area in
the Sierra Nevada of California. Oher names for redwod are coast redwood,
California redwood, and sequoi a. Production of redwood lunber is limted to
California

The heartwood of redwood varies in color froma light cherry to a dark
mahogany. The narrow sapwood is alnobst white. Typical old growh redwood is
moderately light in weight, averaging 30 pounds a cubic foot at 12 percent

moi sture content. It is noderately strong and stiff, and noderately hard. The
wood is easy to work, generally straight-grained, and shrinks and swells
comparatively little. The heartwood has high durability under conditions
favorable to decay.

Most redwood |unber is used for building. It is remanufactured extensively into
siding, sash, doors, blinds, finish, casket stock, and containers. Because of
its durability, it is useful for cooling towers, tanks, silos, wood-stave pipe
and outdoor furniture. It is used in agriculture for buildings and equi prent.
Its use as tinbers and large dinension in bridges and trestles is relatively
mnor. The wood splits readily, and the manufacture of split products, such as
posts and fence material, is an inportant business in the redwood area

Spruce, eastern. The term eastern spruce includes three species, red (Picea
rubens), white (P. glauca), and black spruce (P. nmariana). Wite spruce and

bl ack-spruce grow principally in the Lake States and New England, and red spruce
in New England and the Appal achian Muntains. Al three species have about the
sane properties, and in comerce no distinction is made between them  The wood
dries easily, stays in place well, noderately light in weight and easily worked
has noderate shrinkage and is nobderately strong, stiff, tough, and hard. The
wood is light in color, and there is little difference between the heartwood and
sapwood.

The largest use of eastern spruce is for paper pulp. It is used for framng
material, general mllwork, boxes and crates, l|adder rails, and piano sounding
boar ds.

Spruce. Engelmann. Engel mann spruce (Picea engelmannii) grows at high
el evations in the Rocky Muntain regions of the United States. Engel mann spruce
is sonetimes known by other names, such as white spruce, nountain spruce
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Arizona spruce, silver spruce, and bal sam About two-thirds of the |unber is
produced in the southern Rocky Muntain States and O egon.

The heartwood of Engel mann spruce is nearly white with a slight tinge of red.
The sapwood varies from 3/4 inch to 2 inches in width and is often difficult to
di stinguish from heartwood. The wood has nediumto fine texture and is wthout

characteristic taste or odor. It is generally straight-grained. Engel mann
spruce is rated as light in weight, averaging 23 pounds a cubic foot at 12
percent noisture content. It is lowin strength as a beamor post. It is

linber, soft, lowin ability to resist shock, and has noderately small
shrinkage. The lunber contains small knots.

Engel mann spruce is used principally for lunber and for mine tinbers, railway
ties, and poles. It is used also in building construction in the form of
di mensi on stock, flooring, sheathing, and studding. It is finding use in the
pul p industry because of its excellent pulp- and paper-making properties.

Spruce, sitka. Sitka spruce (Picea sitchensis) is a tree of large size grow ng
along the northwestern coast of North America from California to Alaska. It is
generally known as Sitka spruce, although other nanmes may be applied |ocally,
such as yellow spruce, tideland spruce, western spruce, silver spruce, and west
coast spruce.

About two-thirds of the production of Sitka spruce |unmber comes from Washington
and one-third from Oregon. Snmall anounts are produced in California.

The heartwood of Sitka spruce is a light pinkish brown. Sapwood is creany white
and shades gradually into the heartwood. Sapwood may be 3- to 6-inches w de or
even wider in young trees. The wood has a comparatively fine, uniform texture,
general ly straight grain, and no distinct taste or odor. It is noderately light
in weight, averaging 28 pounds a cubic foot at 12 percent noisture content. It
is moderately weak in bending and conpressive strength, noderately stiff,
noderately soft, noderately low in resistance to shock, and has noderately snall
shri nkage. On the basis of weight, it rates high in strength properties and can
be obtained in clear, straight-grained pieces of large size.

Sitka spruce is used principally for lumber, pul pwod, and cooperage. Boxes and
crates consume about one-half of the remanufactured |lumber. Qher inportant
uses are furniture, planing mll products, sash, doors, blinds, mllwork,
cooperage, and boats.

Sitka spruce has been by far the nost inportant wood for aircraft construction.
Ot her specialty uses are ladder rails and sounding boards for pianos.

Tamarack. Tanarack (Larix laricina) is a small to nediumsized tree with a
straight, round, slightly tapered trunk. In the United States it grows from
Maine to Mnnesota, with the bulk of the stand in the Lake States. It was
formerly used in considerable quantity for lunber, but in recent years
production of tamarack |unmber has been snall.

The heartwood of tamarack is yellow sh brown to russet brown. The sapwood is
whitish, generally less than an inch wide. The wood is coarse in texture and
wit hout odor or taste.
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The transition fromspringwood to sumrerwood is abrupt. The wood is
intermediate in weight and in mst mechanical properties.

Tamarack is used principally for pul pwood, |unber, railroad ties, mne tinbers,
fuel, fence posts, telegraph poles, and scaffol ding poles. Lunber goes into
framing material, tank construction, and boxes and crates.

Wiite cedar. northern and southern. There are two species of white cedar in the
eastern part of the United States. They are northern white cedar (Thuja
occidentalis) and southern white cedar (Chamaecyparis thyoides). Northern white
cedar is also known as arborvitae, or sinply cedar. Southern white cedar is

al so known as juniper, Atlantic white cedar, swanmp cedar, and boat cedar.

Northern white cedar grows from Miine southward along the Appal achian Muntain
range and westward through the northern part of the Lake States. Southern white
cedar grows near the Atlantic coast from Miine to northern Florida and westward
along the Gulf coast to Louisiana. It is strictly a swanp tree.

Production of northern white cedar lunmber is probably greatest in Mine and the
Lake States. Conmercial production of southern white cedar centers in North
Carolina and along the @ulf coast.

Heartwood of the white cedars is light brown, and the sapwood is white or nearly
so. Sapwood is usually thin. The wood is light in weight, northern white cedar
averaging 22 pounds and southern white cedar 23 pounds a cubic foot at 12
percent noisture content. It is rather soft and weak and is low in
shock-resisting ability. It shrinks little in drying. It is easily worked,

hol ds paint well, and the heartwood is highly resistant to decay. The two
species are used for simlar purposes, principally for poles, ties, lunber, and
posts. White cedar lunmber is used principally where high degree of durability
is needed, as in tanks and boats and for woodenware.

Har dwoods

Har dwoods conprise less than 20 percent of the total tinber resources of the
United States and are nostly species grown east of the Geat Plains. The
predoni nant hardwood species are the oaks, constituting about 7 percent of the
total sawtinber vol ume.

The inportant localities of growth, the characteristics, and the uses of the
mai n commerci al hardwood species or groups of species are described in the
foll owi ng paragraphs.

Alder, red. Red alder (Alnus rubra) grows along the Pacific coast between
Alaska and California. It is used comercially along the coasts of Oregon and
Washington. Red alder is the mpbst abundant commercial hardwood species in these
two States.

The wood of red alder varies from alnost white to pale pinkish brown in color
and has no visible boundary between heartwood and sapwood. It is noderately
light in weight, averaging 28 pounds a cubic foot at 12 percent noisture content
and has relatively low shrinkage. It is internediate in nost strength
properties but Iow in shock resistance.
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The principal use of red alder is for furniture, but it is also used for sash,
doors, and m || work.

Ash. Inportant species of ash are white ash (Fraxinus Anericana), green ash

(Fraxi nus pennsylvanica), blue ash (Fraxinus quadrangulata)., black ash (Fraxinus
nigra), punpkin ash (Fraxinus profunda), and Oregon ash (Fraxinus latifolia).

The first six of these species grow in the eastern half of the United States.
Oregon ash grows along the Pacific coast.

Commercial white ash is a group of species that consists nostly of white ash and
green ash. Black ash is inportant comercially in the Lake States.

States with the greatest production of ash are Louisiana, Pennsylvania,
Wsconsin, Mchigan, GChio, and Tennessee.

Heartwood of commercial white ash is brown; the sapwood is light colored or
nearly white. Second growth trees have a large proportion of sapwood. Od
growth trees with little sapwood are scarce.

Second growth commercial white ash is particularly sought because of the
inherent qualities of this wood; it is heavy, averaging 42 pounds a cubic foot
at 12 percent noisture content; strong, hard, stiff, and has high resistance to
shock. Because of these qualities, such “tough ash” is used principally for
handl es, oars, vehicle parts, and sporting goods. Sone handl e specifications
call for not less than 5 or nore than 17 growth rings per inch for handles of
the best grade. The addition of a weight requirement of 43 or nore pounds a
cubic foot at 12 percent noisture content will assure excellent naterial.

Bl ack ash and punpkin ash run considerably lighter in weight, black ash

averagi ng 34 pounds and punpkin ash 36 pounds a cubic foot at 12 percent

moi sture content. Ash trees growing in southern river bottons, especially in
areas that are frequently flooded for long periods, produce buttresses that
contain relatively light and weak wood. Such wood is sometimes separated from
“tough” ash when sold. Oegon ash has sonmewhat |ower strength properties than
white ash, but it is used locally for the some purposes.

Ash wood of |ighter weight, including black ash, is sold as cabinet ash, and is
suitable for cooperage, furniture, and shipping containers. Some ash is cut
into veneer.

As pen. Aspen is a generally recognized name applied to bigtooth aspen (Popul us
grandidentata) and to quaking aspen (Populus trenuloides). Aspen does not

i ncl ude bal sam popul ar (Populus balsanmifera) and the species of Populus that
make up the group of cottonwoods. In lumber statistics of the U S Bureau of
the Census, however, the term “cottonwood” includes all of the above species.
Also, the lunmber of aspens and cottonwood may be mixed in trade and sold either
as poplar or cottonwood. The common term “popple” is sometinmes applied to the
aspens. The nane “popple” should not be confused with poplar (Liriodendron

tulipifera)

Aspen |unmber is produced principally in the Northeastern and Lake States. There
is some production in the Rocky Muntain States.
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Heartwood of aspen is grayish white to light grayish brown. Sapwood is
lighter-colored and generally merges gradually into heartwood without being
clearly marked. Aspen wood is usually straight-grained with fine, uniform
texture. It is easily worked. Well-seasoned aspen |unmber does not inpart odor
or flavor to foodstuffs.

The wood of aspen is light in weight. Quaking aspen and bigtooth aspen average
26 and 27 pounds a cubic foot, respectively, at 12 percent nmoisture content.
The wood is weak, soft, noderately stiff, noderately low in resistance to shock,
and has a noderately high shrinkage.

Aspen is cut for lumber, boxes and crating, pul pwood, excelsior, matches,
veneer, and miscellaneous turned articles.

Basswood.  Anerican basswood (Tilia anericana) is the nost inportant of the
several native basswood species; next in inportance is white basswood (Tilia
heterophylla). Oher species occur only in very small quantities. Because of
the uniformty of the wood of the different species, no attenpt is made to

di stingui sh between themin lunmber form Qher comon names of basswood are
l'inden, linn, and beetree.

Basswood grows in the eastern half of the United States from the Canadian
provinces southward. Basswood |unber comes from the Lake, Mddle Atlantic, and
Central States. In conmercial usage, the term “white basswood” is used to
specify white wood or sapwood of either species.

The heartwood of basswood is pale yellow sh brown with occasional darker
streaks. Basswood has wide, creany-white or pale-brown sapwood that merges
gradual ly into the heartwood. \Wen dry, the wood is wthout odor or taste. It
is soft and light in weight, averaging 26 pounds a cubic foot at 12 percent

moi sture content. It has fine, even texture, and is straight-grained and easy
to work with tools. Shrinkage in width and thickness during drying is rated as
| arge; however, basswood stays in place well and does not warp while in use.

Basswood |unber is used mainly as venetian blinds, sash and door frames,
moul di ng, apiary supplies, woodenware, and boxes. Some basswood is cut for
veneer, cooperage, excelsior, and pul pwood.

Beech . Only one species of beech (Fagus grandifolia) is native to the United
States. The terns “red beech” or “red heart beech” are applied to the
darker-col ored heartwood and “white beech” or “white heart beech” to the
|'ighter-colored heartwood.

Beech grows in the eastern one-third of the United States and adjacent Canadian
provinces. Geatest production of beech lunmber is in the Central and Mddle
Atlantic States.

Beech wood varies in color fromnearly white sapwood to reddi sh-brown heartwood
in some trees. Sometimes there is no clear line of denmarcation between
heartwood and sapwood. Sapwood may be 3- to 5-inches thick. The wood has
little figure and is of close, uniformtexture. It has no characteristic taste
or odor.
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The wood of beech is classed as heavy, weighing 45 pounds a cubic foot at 12
percent noisture content. It is hard, strong, high in resistance to shock, and
hi ghly adaptable for steam bending. Beech has |arge shrinkage and requires
careful drying. It nmachines snoothly, wears well, and is rather easily treated
with preservatives.

Large amounts of beech go into flooring, furniture, handles, veneer, woodenware,
containers , cooperage, and laundry appliances. \When treated, it is suitable for

railway ties.

Birch. The inportant species of birch are yellow birch (Betula alleghaniensis),
sweet birch (Betula lenta), and paper birch (Betula papyrifera). Qher birches
of some commercial inportance are river birch (Betula nigra), gray birch (Betula
populifolia)., and western paper birch (Betula papyrifera var. commtata).

Yell ow birch, sweet birch, and paper birch grow principally in the Northeastern
States and the Lake States. Yellow and sweet birch also grow along the

Appal achian Muntains to northern Georgia. They are the sources of nost birch
| unber and veneer.

Yel l ow birch has white sapwood and |ight reddish-brown heartwood. Sweet birch
has |ight-colored sapwood and dark-brown heartwood tinged with red. Yellow birch
averages 43 pounds; sweet birch, 46 pounds; and paper birch, 38 pounds a cubic
foot at 12 percent noisture content. Wod of yellow birch and sweet birch is
heavy, hard, strong, and has good shock-resisting ability. The wood is fine and
uniformin texture. Paper birch, as indicated by its |lower weight, is softer
and lower in strength than yellow and sweet birch. Birch shrinks considerably
during drying.

Yel l ow and sweet birch |unber and veneer go principally into the manufacture of
furniture, boxes, baskets, crates, woodenware, cooperate, interior finish, and
doors. Birch veneer goes into plywood used for flush doors, furniture, radio
and television cabinets, aircrafts, and other specialty uses. Paper birch is
used for spools, bobbins, and toys.

Cherry. Cherry (Prunus serotina) is sonetimes known as black cherry, wld black
cherry, wild cherry, or choke cherry. It is the only native species of the
genus Prunus of commercial inportance for |umber production. It occurs

scatteringly from southeastern Canada throughout the eastern half of the United
States.

The heartwood of cherry varies in color fromlight to dark reddish brown and has
a distinctive luster. Sapwood is narrow in old trees and nearly white. The
wood has a fairly uniform texture and very satisfactory nmachining properties.

It is noderately heavy, averaging 35 pounds a cubic foot. It is strong, stiff,
nmoderately hard, and has high shock-resisting ability and noderately |arge

shri nkage. It stays in place well after seasoning.

Cherry is used principally for furniture and for backing bl ocks on which

el ectrotype plates are nounted. Qher uses include burial caskets, woodenware
novelties, patterns, and paneling in buildings and railway coaches. It has
proved satisfactory for gunstocks.
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Chestnut. American chestnut (Catenea dentata) is known also as sweet chestnut.
Before chestnut was attacked by a blight, it grew in commercial quantities from
New England to northern CGeorgia. Practically all standing chestnut has been
killed by blight, and supplies come from dead tinber. There are considerabl e
quantities of standing dead chestnut in the Appal achian Muntains, which nay be
available for sone time because of the great natural resistance to decay of its
hear t wood.

The heartwood of chestnut is grayish brown or brown and becomes darker with

age. Sapwood is very narrow and almost white. The wood is coarse in texture
and the growth rings are made conspicuous by several rows of large, distinct
pores at the beginning of each year’s growth. Chestnut wood is noderately Iight
in weight, averaging 30 pounds a cubic foot at 12 percent noisture content. It
is noderately hard and weak, noderately low in resistance to shock, and |acks
stiffness. It seasons well and is easy to work with tools.

Chestnut is used for poles, railway ties, furniture, caskets, boxes, crates, and
core stock for veneer panels.

Cott onwood.  Cottonwood includes several species of the genus Popul us. Mbst
important are eastern cottonwood (Populus deltoids), also known as Carolina
popl ar and whitewood; swanp cottonwood (Populus heterophylla), also known as
cottonwood , river cottonwood, and swanmp poplar; and black cottonwood (Popul us
trichocarpa), also known as cottonwood and bal m cottonwood.

Eastern cottonwood and swanp cottonwood grow throughout the eastern half of the
United States. Geatest production of lunber is in the Southern and Central

St at es. Bl ack cottonwood grows in the West Coast States and in western Montana,
northern |daho, and western Nevada.

The heartwood of the three cottonwoods, eastern, black, and swanp, is grayish
white to light brown. Sapwood is whitish in color and nerges gradually with the
heartwood. The wood is conparatively uniformin texture, and generally

strai ght - grai ned. It is odorless when well-seasoned.

Eastern cottonwood averages 28 pounds and black cottonwood 24 pounds a cubic
foot at 12 percent noisture content. Eastern cottonwood is nbderately weak in
bendi ng and conpression, noderately linber, mbderately soft, and noderately |ow
in ability to resist shock. Black cottonwood is slightly bel ow eastern
cottonwood in nost strength properties. Both eastern and bl ack cottonwood have
noderately large shrinkage. Sonme cottonwood gives difficulty in working with
tool s because of fuzzy surfaces.

Principal uses of cottonwood are for |unber, veneer, pulwood, excelsior, and
fuel. The lunmber and veneer go largely into boxes, crates, and baskets.

Elm There are six species of elmin the United States: Anerican elm (U nus
anericana), slippery elm (Umis rubra), rock elm (Urmis thomasi), winged elm
(Unmus alata), cedar elm (Unus crassifolia), and Septenber elm (U nmus
serotina). Aneican elmis also known as white elm water elm and gray elm
slippery elmas red elm rock elmas cork elmor hickory elm wnged elm as
wahoo; cedar elmas red el mor basket elm and September elmas red elm
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Anerican elm grows throughout the eastern half of the United States, except in
hi gher elevations of the Appalachian Muntains. Slippery elm occupies about the
sane area, excepting the Atlantic Coastal Plain, nost of Florida, and along the
Qul f coast. Rock elm occurs from New Hanpshire to northern Tennessee and
Nebraska. Wnged elm grows fromthe Chio Valley southward to the Qulf, and
westward to Texas. Cedar elm extends from southern Arkansas and eastern

M ssissippi into Texas. Slippery elmis nost abundant in the central

M ssi ssippi  Val |l ey.

The sapwood of the elnms is nearly white and the heartwood |ight brown, often
tinged with red. The elnms nmay be divided into two general classes, Soft and
Rock el ns, based on the weight and strength of the wood. Rock elns include rock
elm winged elm cedar elm and Septenber elm  Anerican elm and slippery elm
are the Soft elns. Soft elnms are noderately heavy, averaging 35 and 37 pounds a
cubic foot, respectively, at 12 percent noisture content. It has a high degree
of shock-resisting ability and is noderately hard and stiff. Rock elns average
about 44 pounds a cubic foot and have excellent bending qualities.

Production of elm lunber is chiefly in the Lake, Central, and Southern States.

El m lunmber is used principally in boxes, baskets, crates, and slack barrels;
furniture, agricultural supplies and inplenents, caskets and burial boxes; and
vehi cl es. For some uses, the hard elnms are preferred. El m veneer is used for
fruit, vegetable, and cheese boxes, baskets, and panels.

@Qum  Gum (Liquidanmbar styraciflua) is frequently called red gum star-Ieaved
gum or sweetgum The lunber is usually divided into two classes - sap gum the
light-colored wood from the sapwood, and red gum the heartwood.

GQum grows from southwestern Connecticut westward into Mssouri and southward to
the Qulf. Lunber production is alnost entirely from the Southern and South

Atl antic States.

@Qm has interlocked grain, a formof cross grain, and nust be carefully dried.
The wood averages 34 pounds a cubic foot at 12 percent nmoisture content and is
rated as noderately heavy and hard. It is nmoderately strong, noderately stiff,
and noderately high in shock resistance.

Gum is used principally for lunber, veneer, plywood, slack cooperage, crossties,
fuel, and pul pwood. The lunber goes principally into boxes and crates,
furniture, radio and phonograph cabinets, interior trim and mllwork. Gum
veneer and plywood are used for boxes, crates, baskets, and interior woodwork.

Hackberry. Hackberry (Celtis occidentalis) and sugarberry (Celtis |aevigata)
supply the lunber known in the trade as hackberry. Hackberry grows east of the
Geat Plains from Al abama, Georgia, Arkansas, and Cklahoma northward, except

al ong the Canadi an boundary. Sugarberry overlaps the southern part of the range
of hackberry and grows throughout the Southern and South Atlantic States.

The sapwood of both varies in color from pale yellow to greenish or grayish
yellow. Heartwood is comonly darker in color. The wood resembles elmin
structure.
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Hackberry lunber is noderately heavy, averaging 37 pounds a cubic foot at 12
percent noisture content. It is noderately strong in bending, noderately weak
in conpression parallel to the grain, noderately hard to hard, high in shock
resistance, but low in stiffness. It has noderately large to large shrinkage

but keeps its shape well during seasoning.

Most hackberry is cut into lunber, with small amounts going into dinmension stock
and sonme into veneer. Most of it is used for furniture and sone for containers

H ckory. True hickories are found throughout nost of the eastern half of the
United States. The species nost inportant commercially are shagbark (Carya
ovata), pignut (Carya glabra)., shellbark (Carya laciniosa), and nmockernut (Carya
toment osa) hickory (see Pecan).

The greatest commercial production of the true hickories is the Mddle Atlantic
and Central States. The Southern and South Atlantic States produce nearly half
of all hickory Iunber

Sapwood of hickory is white and usually quite thick, except in old, slowy
growing trees. Heartwood is reddish in color. Fromthe standpoint of strength
no distinction should be made between sapwood and heartwood having the sane

wei ght .

The wood of true hickory is very tough, heavy, hard, and strong, a conbination
not found in any other native conmercial wood. Hickory shrinks considerably in
drying. Average weights per cubic foot at 12 percent noisture content are
shagbark, 50 pounds; shellbark, 48 pounds; pignut, 52 pounds; and nockernut, 51
pounds.

About three-fourths of the hickory production is used for tool handles. It is
al so used for |adder rungs, athletic goods, agricultural inplenments, dowels,
gymasi um apparatus, poles, shafts, well punmps, and furniture

A considerable quantity of |ower grade hickory is not suitable because of
knottiness or other defects and low density for the special uses of high quality

hi ckory. It appears particularly useful for pallets, blocking, and simlar
itens.
Holly. Holly (1lex opaca) is comonly known as American holly; less frequently

it is called white holly, evergreen holly, and boxwood. The natural range of
holly extends along the Atlantic coast, Qulf coast, and M ssissippi Valley.

Both heartwood and sapwood are white in color, the heartwood with an ivory

cast. The wood has a uniform and conmpact texture; it is heavy, hard, noderately
weak when used as a beam or columm, not stiff, and ranks high in ability to
resist shock. It is readily penetrable to liquids and can be satisfactorily
dyed. It works well and cuts snmoothly. It is used principally for scientific
and nusical instrunents, furniture inlays, and athletic goods
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Locust, black. Black I|ocust (Robinia pseudoacacia) is sonetinmes called yellow

| ocust, white |ocust, green locust, or post locust. It grows from pennsylvania
along the Appal achian Muntains to northern Georgia. It is also native to a
smal |l area in northwestern Arkansas. The greatest production of black |ocust
tinmber is in Tennessee, Kentucky, West Virginia, and Virginia.

Locust has narrow, creany-white sapwood. The heartwood, when freshly cut,

varies from greenish yellow to dark brown. Black locust is very heavy,

averaging 48 pounds a cubic foot at 12 percent moisture content. The wood is
very hard, very high in resistance to shock, and ranks very high in strength and
stiffness. It has noderately small shrinkage. The heartwood has high decay
resi st ance.

Bl ack |ocust is used extensively for round, hewed, or split mine tinmbers and for
fence posts, poles, railroad ties, stakes, and fuel. An inportant product

manuf actured from black locust is insulator pins, a use for which the wood is
wel | adapted because of its strength, decay resistance, and noderate shrinkage
and swelling. Oher uses are for rough construction, crating, ship treenails,
and mne equi prment.

Magnol ia. Two species conprise commercial magnolia. They are southern nagnolia
(Magnolia grandiflora), and sweetbay (Magnolia virginiana). Oher nanes for
southern magnolia are evergreen magnolia, magnolia, big laurel, bull bay, and
laurel bay. Sweetbay is sonetines called swanp nmagnolia, or nore often sinply
magnol i a.

The natural range of sweetbay extends along the Atlantic and Qulf coasts from
Long Island to Texas, and that of southern magnolia from North Carolina to
Texas. Louisiana leads in production of magnolia |unber.

The sapwood of southern magnolia is yellow sh white, and the heartwood is |ight
to dark brown with a tinge of yellow green. The wood closely resenbles yellow
poplar. It is noderately heavy, noderately low in shrinkage, noderately weak in
bendi ng and conpression, noderately hard and stiff, and noderately high in shock
resi stance. Sweetbay is reported to be much like southern magnolia. The wood
of southern magnolia at 12 percent moisture content weighs 35 pounds a cubic

foot .

Magnolia lumber is used principally in the manufacture of furniture, boxes,
venetian blinds, sash, doors, veneer, and mllwork

Maple. Commercial species of maple in the United States include sugar naple
(Acer saccharun), black maple (Acer nigrum), silver maple (Acer saccharinum

red maple (Acer rubruny, boxelder (Acer nequndo), and bigleaf maple (Acer
macrophyllum . Sugar maple is also known as hard maple, rock maple, sugar tree
bl ack maple as hard maple, black sugar maple, and sugar maple; silver maple as
white maple, river maple, water maple, and swanp maple; red naple as soft naple,
water maple, scarlet naple, white maple, and swanp maple; boxel der as ash-|eaved
mapl e, three-leaved naple, and cut-leaved maple; and bigleaf nmaple as Oregon

mapl e.
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Sugar maple grows from Maine to Mnnesota, and southward to northern Ceorgia and
Al abama, Louisiana, and Texas. Black maple occupies mainly a belt from New York
through southern Mchigan, southward to Kentucky, and westward through |owa.
Silver maple grows through nost of the eastern United States except the southern
Atlantic and @Qlf coasts. Red maple grows east of the Great Plains and south to
the @Gul f of Mexico. Boxelder grows from Mnnesota to Texas and eastward to the
Mddle Atlantic States. Bigleaf naple grows along the Pacific coast.

Mapl e |unber comes principally fromthe Mddle Atlantic and Lake States, which
toget her account for about two-thirds of the production.

The wood of sugar maple and black maple is known as hard maple; that of silver
mapl e, red maple, and boxel der as soft maple. The sapwood of the maples is
conmmonly white with a slight reddish-brown tinge. It is from3 to 5 or nore
inches thick. Heartwood is usually light reddish brown, but sonetimes is

consi derably darker. Hard maple has a fine uniformtexture. It is heavy,
averaging 44 pounds a cubic foot at 12 percent noisture content. It is strong,
stiff, hard, resistant to shock, and has large shrinkage. Sugar maple is
generally straight-grained. Soft nmple averages 33 to 38 pounds a cubic foot at
12 percent noisture content.

Maple is used principally for |unmber, veneer, crossties, distillation wood, and
pul ppood. A large proportion is manufactured into flooring, furniture, boxes
and crates, shoe lasts, handles, woodenware~ novelties, motor vehicle parts,
spool s, and bobbi ns.

Cak (red oak group). Anong the nunerous species of red oaks in the United
States, 10 have considerable conmercial inportance.

1. Northern red oak (Quercus rubra), also known as eastern red oak, grows
in the eastern half of the United States to the |ower M ssissippi
Vall ey, Florida, and the Atlantic Coastal Plain. [t is the npst
important |unber tree of the red oak group.

2. Scarlet oak (Quercus coccinea) grows in the eastern third of the
United States, except the southern boarder states.

3.  Shumard oak (Quercus shumardii). also known as Schneck oak, Texas oak,
and southern red oak, grows chiefly along the Atlantic and Qulf coasts.

4,  Pin oak (Quercus palustris), also known as swanp oak, grows
principally in the central M ssissippi Valley.

5. MNuttall oak (Quercus nuttallii), grows in the |ower Mssissippi Valley
region from M ssouri southward, and from Al abama to Texas.

6. Black oak (Quercus velutina), also known as yellow oak, grows in the
eastern half of the United States to northern Florida.

7. Southern red oak (Quercus falcata) grows form New Jersey to M ssouri,
Arkansas, and Texas.

8. Water oak (Quercus nigra) grows in the South Atlantic and Qulf States
from Maryl and to Texas.

9. Laurel oak (Quercus laurifolia) grows in the South Atlantic and Gulf
Coastal Plains from Maryland to Louisiana.

10 WIlow oak (Quercus phellos) grows along the Atlantic and GQulf coasts
and the | ower M ssissippi Valley.
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Mbst red oak lunber conmes from the Southern States, the southern nountain
regions, and the Atlantic Coastal Plain.

Sapwood is nearly white in color and usually 1- to 2-inches thick. Heartwood is
brown with a tinge of red. Sawed lunber of red oak cannot be separated by
species on the basis of the characteristics of the wood alone. Red oak |unber
can be separated from white oak by the number of pores in summerwood and because
as arule it lacks the hairlike growth known as tyloses in the pores. The open
pores of the red oak make these species unsuitable for tight cooperage.

Wood of the red oaks ranges in weight from 43 to 49 pounds a cubic foot at 12
percent noisture content. The average is sonewhat lower than that of the white
oaks. Rapidly grown second-growth oak is generally harder and tougher than
finer-textured old growth timber. The red oaks have fairly large shrinkage in
drying.

The red oaks are largely cut into lunmber, crossties, mne tinbers, fence posts,
veneer, and fuel-wood. Ties, mine tinbers, and fence posts require preservative
treatnent for satisfactory service. Red oak |unmber is remanufactured into
flooring, furniture, general nillwork, boxes and crates, agricultural

inplenents, caskets and coffins, woodenware, and handl es. It is also used in
railroad cars and boats.

Cak (White oak group). There are nine commercially inportant species of the
white oak group and all grow mainly in the eastern United States,

1. Wite oak (Quercus alba) grows throughout the eastern half of the
United States and adjacent Canada. It is the nobst inportant |unber
tree of the white oak group.

2. Chestnut oak (Quercus prinus), also known as rock chestnut oak or rock
oak, grows from southern Vernmont and New Hanpshire southward al ong the
Appal achi an Mountains to central Georgia and Al abana.

3. Post oak (Quercus stellata) grows throughout the eastern half of the
United States from southern New England to the Geat Pl ains.

4. Overcup oak (Quercus lyrata), also known as swanp white oak, grows in
the Atlantic Coastal States and westward to Texas through southern
[l1linois and Indiana.

S.  Swanp chestnut oak (Quercus michauxii). also known as basket oak and
cow oak, grows along the Atlantic coast and westward to Texas through
southern Illinois and Indiana.

6. Bur oak (Quercus mmcrocarpa) grows mainly from New York to Mntana and
sout hward through Kentucky to Texas.

7.  Chinkapin oak (Quercus mnuehlenbergii) grows from New York, southern
M chi gan, and southern Mnnesota southward to the @il f of Mexico,
except for the Atlantic Coastal Plain.

8. Swanp white oak (Qercus bicolor) grows from southern Mine through
the Central States to the Geat Plains.

9. Live oak (Quercus virginiana) is limted to the Atlantic Coastal
Plain, Florida, and the @l f coast.
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Wiite oak |unber comes chiefly fromthe South, South Atlantic, and Centra
States, including the southern Appal achian area

The heartwood of the white oaks is generally grayish brown, and the sapwood,
which is from1 to 2 or nore inches thick, is nearly white. The pores of the
heartwood of white oaks are usually plugged with a frothlike growth known as
tyl oses. These tend to make the wood i npenetrable by liquids, and for this
reason nost white oaks are suitable for tight cooperage. Chestnut oak |acks
tyloses in many of its pores.

The wood of white oak averages sonewhat heavier than that of the red oaks,
ranging from 45 to 50 pounds a cubic foot at 12 percent npisture content. Live
oak is nmuch the heaviest, averaging 62 pounds a cubic foot at 12 percent

moi sture content. Its heartwood has noderately good decay resistance.

Wiite oaks are used for |unmber, crossties, cooperage, mine tinbers, fence posts
veneer, fuelwod, and many other products. Hgh quality white oak is especially
sought for tight cooperage, Live oak is considerably stronger than the other
oaks, and was formerly used extensively for ship tinbers. An inportant use of
white oak is for planking and bent parts of ships and boats, heartwood often
bei ng specified because of its decay resistance. It is also used for flooring
agricultural inmplements, railroad cars, furniture, doors, mllwork, and many
other itens.

Pecan. Species of the pecan group include bitternut hickory (Carya

cordiformis), pecan (Carya illinoensis), water hickory (Carya aquatica), and
nutmeg hickory (Carya nyristicaeforms). Bitternut hickory grows throughout the
eastern half of the United States. Pecan hickory grows from central Texas and
Louisiana to Mssouri and Indiana. Water hickory grows from Texas to South
Carolina. Nutmeg hickory occurs principally in Texas and Loui siana.

The wood of pecan hickory resenbles that of true hickory. It has white or
nearly white sapwood, which is relatively wide, and sonewhat darker heartwood
The wood is heavy and sonetines has very large shrinkage. Bitternut and pecan
wei gh 46 pounds, water hickory 43 pounds, and nutnmeg hickory 42 pounds a cubic
foot at 12 percent moisture content.

Heavy pecan hickory finds use in tool and inplenment handles and flooring. The
| ower grades are used in pallets. Many higher grade logs are sliced to provide
veneer for furniture and decorative paneling.

Poplar. Poplar (Liriodendron tulipifera) is also known as yellow poplar, tulip
poplar, tulipwood, and hickory poplar. Sapwood from yellow poplar is sonetines
cal led white poplar or whitewood.

Popl ar grows from Connecticut and New York southward to Florida and westward to
M ssouri . The greatest conmercial production of yellow poplar lunber is in the
Sout h.
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Popl ar sapwood is white and frequently several inches thick. The heartwood is
yel | owi sh brown, sonetimes streaked with purple, green, black, blue, or red.
These col orations do not affect the physical properties of the wood. The wood
is generally straight-grained and conparatively uniformin texture. |t js
nmoderately light in weight, old growth tinber averaging 28 pounds a cubic foot
at 12 percent noisture content; second growh may be considerably heavier. 01 d
growh tinber is reported as being noderately weak in bending, noderately soft,
and noderatley |ow in shock resistance. It has noderately |arge shrinkage when
dried froma green condition but is not difficult to season and stays in place
wel | after seasoning.

Much of the second growth yellow poplar is heavier, harder, and stronger than
virgin growh. Wights of nore than 32 pounds per cubic foot at 12 percent

moi sture content are not uncomon.  Selected trees produce wood heavy enough for
gunst ocks. Lunber goes nostly into furniture, interior finish, siding, core
stock for plywod, radio cabinets, and nusical instruments. Boxes and crates
are made from | ower grade stock. Yellow poplar plywood is used for finish,
furniture, piano cases, and vairous other uses. Yellow poplar is used also for
pul pwood, excelsior, and slack-cooperage staves.

Cucumber |umber (Magnolia acuminata) sonetimes may be included in shipnments of
yel | ow poplar because of its simlarity.

Sassafras. The range of sassafras (Sassafras albidun) covers nost of the
eastern half of the United States from southeastern |owa and eastern Texas

eastward.

The wood of sassafras is easily confused with black ash, which it resembles in
color, grain, and texture. The sapwood is light yellow and the heartwood varies
fromdull grayish brown to dark brown, sonmetines with a reddish tinge. The wood
has an odor of sassafras on freshly cut surfaces.

Sassafras is noderately heavy, noderately hard, noderately weak in bending and
endwi se conpression, quite high in shock resistance, and quite durable when
exposed to conditions conductive to decay. It was highly prized by the Indians
for dugout canoes, and sone sassafras lumber is now used for snall boats.
Locally, it is used for fence posts and rails and general mllwork, for
foundati on posts, and sonme wooden containers.

Sycanore. Sycanore (Platanus occidentals) is also known as American sycanore,
and sonetimes as buttonwood, buttonball tree, and plane tree. Sycanobre grows

from Maine to Nebraska, Texas, and northern Florida. In the production of
sycamore lunber, the Central States rank first.

The heartwood of sycanore is reddish brown; sapwood is lighter in color and from
1-1/2- to 3-inches thick. The wood has a fine texture and interlocked grain.

It shrinks noderately in drying. Sycanore wood averages 34 pounds a cubic foot
at 12 percent noisture content. It is nmoderately hard, noderately stiff,
moderately strong, and has good resistance to shock.
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Sycanore is used principally for lunber, veneer, railway ties, cooperage, fence
posts, and fuel. Sycanore lunmber is used for furniture, boxes (particularly
smal | food containers), flooring, handles, and butcher’'s blocks. Veneer is used
for fruit and vegetabl e baskets.

Tanoak. In recent years tanoak (Lithocarpus densiflorus) has gained sone

i mportance commercially, primarily in California and Oregon. It is also known
as tanbark-oak because at one tinme high-grade tannin in comercial quantities
was obtained fromthe bark. This species is found in southwestern Oregon and
south to Southern California, nostly near the coast but also in the Sierra
Nevadas.

The sapwood of tanoak is light reddish brown when first cut and turns darker
with age to beconme alnost indistinguishable from the heartwood, which al so ages
to dark reddish brown. The wood is heavy, hard, and except for conpression
perpendicular to the grain has roughly the same strength properties as eastern
white oak. Volurmetric shrinkage during drying is nore than for white oak, and

it has a tendency to collapse during drying. It is quite susceptible to decay,
but the sapwood takes preservatives easily. It has straight grain, machines and
glues well, and takes staining readily.

Because of tanoak’s hardness and abrasion resistance, it is an excellent wood
for flooring in homes or commercial buildings. It is also suitable for
industrial applications such as truck flooring. Tanoak treated with
preservative has been used for railroad crossties. The wood has been

manuf actured into baseball bats with good results. It is also suitable for
veneer, both decorative and industrial, and for high-quality furniture

Tupel 0. The tupelo group includes water tupelo (Nyssa aquatica). also known as
tupel o gum swanp tupelo, and gum black tupelo (Nyssa sylvatica)., also known as
bl ackgum and sour gum swanp tupelos (Nyssa sylvatica var. biflora). also known
as swanp bl ackgum blackgum tupelo gum and sour gum and Ogeechee tupelo
(Nyssa ogeche), also known as sour tupelo, gopher plum tupelo, and Ogeechee

pl um

Al except black tupelo grow principally in the southeastern United States.
Bl ack tupelo grows in the eastern United States from Maine to Texas and

M ssouri. About two-thirds of the production of tupelo lunber is fromthe
Sout hern St at es.

Wod of the different tupelos is quite simlar in appearance and properties
Heartwood is light brownish gray and merges gradually into the lighter-colored
sapwood, which is generally several inches wide. The wood has fine, uniform
texture and interlocking grain. Tupelo wood is rated as noderately heavy. Wod
of water tupelo and black tupelo at 12 percent noisture content averages 35
pounds per cubic foot in weight. It is noderately strong, noderately hard and
stiff, and noderately high in shock resistance. Buttresses of trees growing in
swamps or flooded areas for a considerable tinme contain wood that is nuch
lighter in weight than that from upper portions of the sane trees. For sone
uses, as in the case of buttressed ash trees, this wood should be separated from
the heavier wood to assure material of uniform strength. Because of interlocked
grain, tupelo lunber requires care in drying.
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Tupelo is cut principally for |unber, veneer, pulpwod, and sone railway ties
and cooper age. Lunber goes into boxes, crates, baskets, and furniture.

Walnut. Walnut (Juglans nigra) is also known as black wal nut and American bl ack
wal nut. Its natural range extends from Vernont to the Geat Plains and
southward into Louisiana and Texas. About three-quarters of the walnut tinber
is produced in the Central States.

The heartwood of walnut varies fromlight to dark brown; the sapwood is nearly
white, and in open-grown trees up to 3-inches wide. Walnut is normally
straight-grained, easily worked with tools, and stays in place well. It
averages 39 pounds a cubic foot at 12 percent noisture content. It is hard,
strong, stiff, and has good resistance to shock.

The outstanding use of walnut is for furniture. Qther inportant uses are
gunst ocks, cabinets, and interior finish. It is used either as solid wood or as
pl ywood.

Wllow black. Black willow (Salix nigra) is the nost inportant of the many
willows that grow in the United States. It is the only one to supply lunber to
the market under its own nane.

Black willow is nost heavily produced in the Mssissippi Valley from Louisiana
to southern Mssouri and Illinois.

Heartwood of black willow is grayish brown or light reddish brow in color,
frequently containing darker streaks. Sapwood is whitish to creany yellow. The
wood of black willow is uniformin texture, with somewhat interlocked grain.

The wood is light in weight, averaging 26 pounds a cubic foot at 12 percent

moi sture content. It is exceedingly weak as a beam or post, noderately soft,
and noderately high in shock resistance. It has noderately |arge shrinkage.

The wood of willow is cut principally into lunber. Snall anounts are used for
sl ack cooperage, veneer, excelsior, charcoal, pul pwood, artificial |inbs, and
fence posts. Black willow lunber is remanufactured principally into boxes,
baskets, crates, caskets, and furniture. WIlow lunmber is suitable in building
as roof and wall sheathing, subflooring, and studding.

| mported Wbods

Foreign woods are becoming nore inmportant as the consunption of wood products in
the United States continues to increase. Inports of foreign woods versus
exports by the United States is running about 2 to 1 for hardwoods and about 8
to 1 for softwoods. Those species of inported woods considered to be of
comercial inmportance are described in the follow ng paragraphs. The sane
species may be marketed in the United States under other commpbn names.

Andiroba. Because of the wi despread distribution of andiroba (Carapa

gui anensis) in tropical Anerica, the wood is known under a variety of nanes that
include cedro macho, carapa, crabwood, and tangare. These nanes are also
applied to the related species Carapa nicaraguensis, whose properties are
generally inferior to those of C.__guianensis.

7



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

The heartwood col or varies fromreddish brown to dark reddi sh brown. The
texture (size of pores) is like that of mahogany (Swietenia). The grainis
usually interlocked but is rated as easy to work, paint, and glue. The wood is
rated as durable to very durable with respect to decay and insects. Andiroba is
heavi er than mahogany and accordingly is markedly superior in all static bending
properties, conpression parallel to the grain, hardness, shear, and toughness

On the basis of its properties, andiroba appears to be suited for such uses as
flooring, frame construction in the tropics, furniture and cabinetwork, mllwork
and utility and decorative veneer and pl ywood.

Angelique. Angelique (Dicorynia guianensis), or basra |ocus, comes from French
CGui ana and Surinam and was previously identified under the name D. paraensis.
Because of the variability in heartwood color between different trees, tw forns
are conmonly recogni zed by producers. Heartwood that is russet col ored when
freshly cut, and becones superficially dull brown with a purplish cast, is
referred to as "grist". Heartwood that is nore distinctly reddish and frequently
shows w de bands of purplish color is called angelique rouge

The texture is somewhat coarser than that of black walnut. The grainis
general ly straight or slightly interlocked. In strength, angelique is superior
to teak and white oak, when either green or air dry, in all properties except
tension perpendicular to grain. Angelique is rated as highly resistant to
decay, and resistant to narine borer attack. Machining properties vary and may
be due to differences in density, noisture content, and silica content. After
the wood is thoroughly air dried or kiln dried, it can be worked effectively
only with carbide-tipped tools.

The strength and durability of angelique make it especially suitable for heavy
construction, harbor installations, bridges, heavy planking for pier and

pl atform decking, and railroad bridge ties. The wood is particularly suitable
for ship decking, planking, boat franes, and underwater menbers. It is
currently being used in the United States for pier and dock fenders and flooring

Apamate.  Apamate (Tabebuia rosea) ranges from southern Mexico through Centra
Anerica to Venezuel a and Ecuador. The nane roble is frequently applied to this

speci es because of some fancied resenbl ance of the wood to that of oak (Quercus).
Anot her conmon name for apamate in Belize is mayflower.

The sapwood becomes a pal e brown upon exposure. The heartwood varies through
the browns, froma golden to a dark brown. Texture is nmedium and grain is
closely and narrowy interlocked. Heartwood is wthout distinctive odor or
taste. The wood wei ghs about 38 pounds per cubic foot at 12 percent moisture
content.

Apamat e has excel lent working properties in all machining operations. It
finishes attractively in natural color and takes finishes with good results

Apamate averages lighter in weight than the average of the Anerican white oaks

but is conparable with respect to bending and conpression parallel to grain.
The white oaks are superior with respect to side hardness and shear.
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The heartwood of apamate is generally rated as durable to very durable with
respect to fungus attack; the darker colored and heavier wood is regarded as
more resistant than the lighter forns.

Wthin its region of growth, apamate is used extensively for furniture, interior
trim doors, flooring, boat building, ax handles, and general construction. The
wood veneers well and produces an attractive paneling.

Apitong. Apitong is the nost common structural tinber of the Philippine

Islands. The principal species are apitong (Dipterocarpus grandiflorus), panau
(D _gracilis), and hagakhak (D. warburgii). Al nenbers of the genus are tinber
trees, and all are marketed under the nane apitong. Qher inportant species of
the genus Dipterpcarpus are marketed as keruing in Malaysia and |ndonesia, yang
in Thailand, and gurjun in India and Burma

The wood is light to dark reddish brown in color, conparatively coarse to
conparatively fine textured, straight grained or very nearly so, strong, hard
and heavy. The wood is characterized by the presence of resin ducts, which
occur in short arcs as seen on end grain surfaces

Al'though the heartwood is fairly resistant to decay and insect attack, the wood
should be treated with preservatives when it is to be used in contact with the
ground.

In machining research on apitong and the various species of “Philippine
mahogany,” apitong ranked appreciably above the average in all machining
operati ons.

Apitong is used for heavy-duty purposes as well as for such items as mne
gui des, truck floors, chutes, flunes, agitators, pallets, and boardwal ks.

Avodire. Avodire (Turraeanthus africanus) has rather extensive range from
Sierra Leone westward to the Cameroons and southward to Zaire. It is a medium
sized tree of the rain forest in which it fornms fairly dense but |ocalized and
di scontinuous stands.

The wood is creamto pale yellow in color with a high natural luster and
eventual |y darkens to a golden yellow. The grain is sometinmes straight but nore
often is wavy or irregularly interlocked, which produces an unusual and
attractive nmottled figure when sliced or cut on the quarter.

Al'though its weight is only 85 percent that of English oak, avodire has al nost
identical strength properties except that it is lower in shock resistance and in
shear. The wood works fairly easily with hand and machine tools and finishes
wel | in nost operations.

Figured material is usually converted into veneer for use in decorative work and
it is this kind of material that is chiefly inported into the United States.
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Bagti kan.  The genus Parashorea consists of about seven species occurring in
Sout heast Asia. The principal species in the United States lunber trade is
bagti kan (P. plicata) of the Philippines and Bronco. Wite saraya

(P.__mal agnonan) from Sabah is also inportant. In the United States, bagtikan
may be encountered under its usual commobn name or nore frequently with the
species conprising the light-red group of lauans. The heartwood is gray to

straw colored or very pale brown and sonetimes has a pinkish cast. It is not
always clearly demarcated from the sapwood. The wood wei ghs about 34 pounds per
cubic foot at 12 percent moisture content. The texture is simlar to that of

the light-red group of Philippine lauans. The grain is interlocked and shows a
rather w dely spaced stripe pattern on quartered surfaces

Wth respect to strength, Philippine bagtikan exceeds the lauans in al
properties. Its natural durability is very low and it is resistant or extrenely
resistant to preservative treatment.

The wood works fairly easily with hand and nachine tools and has little blunting
effect on tool cutting edges.

Bagti kan is used for nmany of the same purposes as the Philippine lauans, but in
the solid formand in the thin stock it is best utilized in the quartersawn
condition to prevent excessive novenent with changes in noisture conditions of
servi ce. It is perhaps nost useful as a veneer for plywood purposes. In
Britain it is best known as decking tinber which has been specially selected for
this use in vessels.

Balsa. Balsa (Ochroma pyramidale) is widely distributed throughout tropica
Anerica from southern Mexico to southern Brazil and Bolivia, but Equador has
been the principal area of growh since the wood gained commercial inportance.

Bal sa possesses several characteristics that nmake possible a wide variety of

uses. It is the lightest and softest of all woods on the market. The | unber
selected for use in the United States when dry weighs on the average about 11
pounds per cubic foot and often as little as 6 pounds. Because of its |ight

wei ght and exceedingly porous conposition, balsa is highly efficient in uses

where bouyancy, insulation against heat and cold, or absorption of sound and

vibration are inportant considerations.

The wood is readily recognized by its light weight, white to very pale gray
color, and its unique "velvety" feel

The principal uses of balsa are in |ife-saving equiprment, floats, rafts, core
stock, insulation, cushioning, sound nodifiers, nodels, and novelties Balsa is
imported in larger volune than nost of the foreign woods entering the United
States.

Banak. Mre than 40 species of Virola occur in tropical America, but only three
species supply the bulk of the tinmber known as banak. These are: V. koschnyi
of Central Anerica, and V. surinanensis and V. sebifera of northern South

Aneri ca.
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The heartwood is usally pinkish brown or grayish brown in color and is not
differentiated from the sapwood. The wood is straight grained and is of a
medi um to coarse texture

The various species are nonresistant to decay and insect attack but can be
readily treated with preservatives. Their machining properties are very good
but fuzzing and grain tearing are to be expected when zones of tension wood are
present. The wood finishes readily and is easily glued. It is rated as a
first-class veneer species. Its strength properties are simlar to

yel | ow popl ar.

Banak is considered as a general utility wood in both [unmber and plywood form

Cativo. Cativo (Prioria copaifera) is one of the few tropical Anerican species
that occur in abundance and often in nearly pure stands. Commercial stands are
found in N caragua, Costa R ca, panamm, and Col onbia. The sapwood is usally
thick, and in trees up to 30 inches in dianmeter the heartwood may be only 7
inches in dianeter. The sapwood that is utilized conmercially may be a very
pale pinkish color or may be distinctly reddish. The grain is straight and the
texture of the wood is uniform conparable to that of mhogany. Figure on
flatsawn surfaces is rather subdued and results from the exposure of the narrow
bands of parenchyna tissue. Odor and taste are not distinctive, and the |uster
is |ow

The wood can be seasoned rapidly and easily with very little degrade. The

di nensional stability of the wood is very good; it is practically equal to that
of mahogany. Cativo is classed as a nondurable wood with respect to decay and
insects. Cativo may contain appreciable quantities of gum which may interfere
with finishes. In wood that has been properly seasoned, however, the gum
presents no difficulties.

The tendency of the wood to bleed resinous material in use and in warping of
narrow cuttings kept this species in disfavor for many years. | nproved drying
and finishing techniques have materially reduced the proninence of these

i nherent characteristics, and the uses for this wood are rapidly increasing.
Consi derable quantities are used for interior trim and resin-stabilized veneer
has becone an inportant pattern material, particularly in the autonotive

i ndustry. Cativo is widely used for furniture and cabinet parts, |unber core
for plywood, picture franes, edge banding for doors, and bases fo, piano

keyboar ds.

Goncalo alves. The major and early inports of goncalo alves (Astronium
graveolens & fraxinifolium have been from Brazil. These species range from
sout hern Mexico, through Central America into the Amazon Basin.

The heartwood ranges from various shades of brown to red with narrow to wide,
irregular stripes of dark brown or nearly black. The sapwood is grayish white
and sharply demarcated from the heartwood. The texture is medium and uniform
Gainis variable fromstraight to interlocked and wavy. The wood is very heavy
and averages about 63 pounds per cubic foot at 12 percent noisture content.
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It turns readily, finishes very smoothly, and takes a high natural polish. The
heartwood is highly resistant to noisture absorption and the pignented areas,
because of their high density, nmay present sone difficulties in gluing

The heartwood is rated as very durable with respect to fungus attack.

The high density of the wood is acconpanied by equally high strength val ues,

whi ch are considerably higher in nost respects than those of any well known U.S
speci es. It is not expected, however, that goncalo alves will be inported for
purposes where strength is an inportant criterion.

In the United States the greatest value of goncalo alves is in its use for
specialty items such as archery bows, billiard cue butts, brush backs, cutlery
handl es, and for fine and attractive products of turnery or carving

G eenheart. Geenheart (Ocotea rodiaei) is essentially a Guyana tree although
smal | stands also occur in Surinam  The heartwood varies in color fromlight to
dark olive-green or nearly black. The texture is fine and uniform

G eenheart is stronger and stiffer than white oak and generally nore difficult
to work with tools because of its high density. The heartwood is rated as very
resistant to decay and termtes. It also is very resistant to marine borers in
tenperate waters but rmuch less so in warmtropical waters

G eenheart is used principally where strength and resistance to wear are
required. Uses include ship and dock building, |ock gates, wharves, piers
jetties, engine bearers, planking, flooring, bridges, and trestles

Jarrah. Jarrah (Eucalyptus marginata) is native to the coastal belt of

sout hwestern Australia and one of the principal tinmbers of the sawr || industry.

The heartwood is a uniform pinkish to dark red, often a rich, dark red mahogany
hue, turning to a deep brownish red wh age and exposure to light. The sapwood
is pale in color and usually very narrowin old trees. The texture is even and
noderately coarse. The grain, though usually straight, is frequently
interlocked or wavy. The wood wei ghs about 44 pounds per cubic foot at 12
percent noisture content. The comon defects of jarrah include gum veins or
pockets which, in extrene instances, separate the log into concentric shells.

Jarrah is a heavy, hard tinber possessing correspondingly high strength
properties. It is resistant to attack by termtes and rated as very durable
with respect to fungus attack. The heartwood is rated as extrenely resistant to
preservative treatnent.

Jarrah is fairly hard to work in machines and difficult to cut with hand tools.

Jarrah is used for decking and underframing of piers, jetties, and bridges, and
also for piles and fenders in dock and harbor installations. As a flooring
tinber it has a high resistance, but is inclined to splinter under heavy traffic.
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Kapur. The genus Dryobal anops conprises some nine species distribution over
parts of Malaya, Sumatra, and Borneo, including North Borneo and Sarawak. For
the export trade, however, the species are conbined under the nanme kapur.

The heartwood is light reddish brown, clearly demarcated from the pale colored
sapwood. The wood is fairly coarse textured but uniform In general appearance
the wood resenbles that of apitong and keruing, but on the whole it is
straighter grained and not quite so coarse in texture. The Ml ayan tinber
averages about 48 pounds per cubic foot at 12 percent noisture content.

Strength property values available for D._ _lanceolata show it to be on a par with
apitong or keruing of simlar specific gravity.

The heartwood is rated as very durable and extremely resistant to preservative
treatment. The wood works with noderate ease innmpst hand and nachine
operations. A good surface is obtainable from the various nachining operations,
but there is a tendency toward “raised grain” if dull cutters are used. It
takes nails and screws satisfactorily.

The wood provides good and very durable construction timbers and is suitable for
all the purposes for which apitong and keruing are used in the United States.

Karri. Karri (Eucalyptus diversicolor) is a very large tree limted to Western

Australia, occurring in the southwestern portion of the state

Karri resenbles jarrah (E. marginata) in structure and general appearance. It
is usually paler in color, and, on the average, slightly heavier (57 |lb. per cu.
ft. at 12 percent moisture content).

The heartwood is rated as noderately durable and extrenely resistant to
preservative treatnent.

Karri is a heavy hardwood possessing mechanical properties of a correspondingly
hi gh order.

The wood is fairly hard to work in machines and difficult to cut with hand
tools. It is generally nore resistant to cutting then jarrah and has slightly
more dulling effect on tool edges.

It is inferior to jarrah for underground use and waterworks, but where flexura
strength is required, such as in bridges, floors, rafters, and beans, it is an
excellent tinber. Karri is popular in the heavy construction field because of
its strength and availability in large sizes and long lengths that are free of
defects.

Khaya. The bul k of the khaya or “African Mahogany” shipped from west centra
Africa is Khaya ivorensis, which is the nmost widely distributed and nost
plentiful species of the genus found in the coastal belt of the so-called closed
or high forest. The closely allied species, Khaya anthotheca, has a nore
restricted range and is found farther inland in regions of lower rainfall but
well within the area now being worked for the export trade
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The heartwood varies froma pale pink to a dark reddish brown. The grain is
interlocked, and the texture is equal to that of nmmhogany (Swietenia). The wood
is very well known in the United States and |arge quantities are inported
annually. The wood is easy to season, machines and finishes well. In decay
resistance, it is generally rated bel ow Anerci an mahogany.

Principal uses include furniture, interior finish, boat construction, and veneer.

Kokr odus. Kokrodua (Pericopsis elata) is the vernacular name used in Ghana
It is also known as afrornosia, its former generic name.

This large West African tree shows promse of becoming a substitute for teak
(Tectona grandis). The heartwood is fine textured, with straight to interlocked
grain. The wood is brownish yellow with darker streaks, noderately hard and
heavy, weighing about 44 pounds per cubic foot at 15 percent noisture content.
The wood strongly resenbles teak in appearance but |acks the oily nature of teak
and is finer textured.

The wood seasons readily with little degrade and has good di nensiona

stability. It is somewhat heavier than teak and stronger. The heartwood is
resistant to decay and durable under adverse conditions. The wood can be used
for the sane purposes as teak, such as boat construction, interior trim and
decorative veneer.

Lapacho. The lapacho group or series of the genus Tabebuia consists of about 20
species of trees and occurs in practically every Latin American country except
Chile. Another commonly used nane is ipe.

The sapwood is relatively thick, yellow sh gray or gray brown and sharply
differentiated formthe heartwood, which is a light to dark olive brown. The
texture is fine. Gain is closely and narrowy interlocked. Luster is medium
The wood is very heavy and averages about 64 pounds per cubic foot at 12 percent
moi sture content. Thoroughly air-dried specinmens of heartwood generally sink in
wat er .

Lapacho is noderately difficult to machine because of its high density and
hardness. dassy snooth surfaces can be readily produced.

Being a very heavy wood, |apacho is also very strong in all properties and in
the air-dry condition is conparable to greenheart.

Lapacho is highly resistant to decay and insects, including both subterranean
and drywood termtes. It is, however, susceptible to marine borer attack. The
heartwood is inperneable, but the sapwood can be readily treated with preserva-
tives.

Lapacho is used al most exclusively for heavy duty and durable construction.
Because of its hardness (two to three tinmes that of oak or apitong) and very
good di nensional stability, it would be particular well suited for heavy duty
flooring in trucks and box cars.
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Lauans.  The term “lauan” or “Philippine nahogany” is applied comercially to
Phi | i ppi ne woods belonging to three genera - Shorea, Parashorea, and Pentacme.
These woods are usually grouped by the United States trade into “dark red

Phi | i ppi ne mahogany” and “light red Philippine nmahogany”. The species found in
these two groups and their heartwood color are:

“Dark red Philippine nahogany”

Red | auan, (Shores negrosensis) Dark reddish-brown to brick red
Tangui l e, (Shores pol ysperma) Red to reddish brown
Ti anong, (Shorea agsaboensi s) Light red to light reddish-brown

“Light red Philippine mahogany”

Al mon, (Shorea al nmon) Light red to pinkish

Bagti kan, (Parashorea plicata) Grayi sh-brown

Mayapi s, (Shorea squanata) Light red to reddish-brown
VWite lauan, (Pentacme contorts) Gayish to very light red

The species within each group are shipped interchangeably when purchased in the
form of lunber. Mayapis of the light red group is quite variable with respect
to color and frequently shows exudations of resin. For this reason, some
purchasers of “Philippine mahogany” specify that mayapis be excluded from their
shi pnents.

“Phi |'i ppi ne mahogani es” as a whol e have a coarser texture than mahogany or the
“African nmahogani es” and do not have dark colored deposits in the pores. Fores t
products Laboratory studies showed that the average decay resistance was greater
for mahogany than for either the “African mahoganies” or the *Philippine
mahogani es”.  The resistance of "African nahogany" was of the noderate type and
seemed no greater than that of some of the “Philippine mahoganies”. Anong the
Phi | i ppi ne species, the woods classified as “dark red Philippine nahogany”
usually were nore resistant than the woods belonging to the light red group.

In machining trials made at the Laboratory, the Philippine species appeared to
be about equal with the better of the hardwoods found in the United States.
Tanguil e was consistently better than average in all or nost of the tests.
Mayapi s, alnon, and white lauan were consistently below average in all or nost
of the trials. Red lauan and bagti kan were internediate. Al of the species
showed interlocked grain.

The shrinkage and swelling characteristics of the Philippine species are
comparable to those found in the oaks and maples of the United States
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Principal uses include interior trim paneling, flush doors, plywood, cabinets
furniture, siding, and boat construction. The use of the woods of the dark red
group for boatbuilding in the United States exceed in quantity that of any
foreign wood.

Mahogany.  Mahogany (Swietenia spp.) is native to tropical Anerica. One
species, Swietenia mahogoni, grows in the Florida Keys, the Bahamas, and the
West | ndies. Swi etenia macrophylla occurs in Mexico, Central Anmerica, and
northern South America. They are anobng the nore inportant tropical Anerican
species inported into the United States.

The wood stays in place very well, has attractive appearance, fine finishing
qualities, and is easy to work with tools. The color of the heartwood varies
fromvery pale to very dark reddish brown and grows richer and darker with age.
Sapwood is pale yellow or nearly colorless. The wood is wthout characteristic
odor or taste. It is uniformin texture.

Mahogany is variable in weight. The average weight of air-dry wood at 12
percent noisture content is about 35 to 40 pounds a cubic foot. Wod from
Florida and the West Indies averages heavier than that from Central and South
America. Hardness and strength vary with weight. Both radial and tangential
shrinkage of mahogany are | ow

The principal use of mahogany as a cabinet wood is for the nore expensive types
of house and office furniture and fixtures, as both |unmber and veneer. Mahogany
is used for doors, wall paneling, and other mllwork

Merant i . The trade nanme nmeranti covers a nunber of closely related species of
Shorea from which light or only noderately heavy tinber is produced. This
tinmber is inported from Mal aysia and Indonesia. On the Malay Peninsula this
timber is commonly classified for export either as light red or dark red

meranti . Each of these color varieties is the product of several species of
Shorea. Meranti exported from Sarawak and various parts of Indonesia is
generally simlar to the Malayan tinber. Meranti corresponds roughly to seraya
from North Borneo and |auan from the Philippines, which are names used for the
lighter types of Shorea and allied genera.

Meranti shows considerable variation in color, weight, texture, and related
properties, according to the species. The grain tends to be slightly
interlocked so that quartered stock shows a broad stripe figure. The texture is
moderately coarse but even. Resin ducts with or without white contents occur in
long tangential lines on the end surfaces of the wood, but the wood is not
resinous |ike some of the keruing species. Wod fromnear the center of the |og
is apt to be weak and brittle.

Light red meranti is classed as a light-weight utility hardwood and conprises
those species yielding a red or reddish but not a dark red tinber. The actua
color of the heartwood varies frompale pink to light reddish brown. The weight
of the wood may vary over a rather w de range from 25 to 44 pounds per cubic
foot in the seasoned condition.
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Dark red neranti is darker in color than ordinary red nmeranti and appreciably
heavi er, wei ghing on the average about 43 pounds per cubic foot seasoned. This
color variation is the product of a nore linmted nunber of species and
consequently tends to be more uniformin character than light red neranti.
Because of the number of species contributing to the production of neranti,
appreciable variation may be encountered with respect to nechanical and physical
properties, durability, and working characteristics.

The wood is used in both plywod and solid form for much the same purposes as
the Philippine |auans.

Pine, Caribbean. Caribbean pine (Pinus caribaea) occurs along the Caribbean
side of Central Anerica from Belize to northeastern N caragua. It is also
native to the Bahamas and Cuba. It is primarily a tree of the lower elevations.

The heartwood is a golden brown to red brown and distinct from the sapwood which
is 1to 2 inches in thickness and a light yellow. The wood has a strong
resinous odor and a greasy feel. The wood averages about 51 pounds per cubic
foot at 12 percent npisture content.

The lunber can be kiln dried satisfactorily using the same schedule as that for
ocote pine.

Caribbean pine is easy to work in all machining operations but the high resin
content may necessitate occasional stoppage to pernmt renmpval of accunul ated
resin from the equipnent.

Caribbean pine is an appreciably heavier wood than slash pine (P. elliotti), but
the mechanical properties of these two species are rather sinilar.

Caribbean pine is used for the same purposes as the southern pine of the United
States.

Pine, Ccote. CQOcote pine (Pinus oocarpa) is a species of the higher elevations
and occurs from northwestern Mexico southward through Guatenala into N caragua.
The largest and npst extensive stands occur in northern N caragua and Honduras.

The sapwood is a pale yellow sh brown and generally up to 3 inches in
thickness. The heartwood is a light reddish brown. Gain is straight. Luster
is medium  The wood has a resinous odor, and wei ghs about 41 pounds per cubic
foot at 12 percent noisture content.

The strength properties of ocote pine are conparable innmbst respects with those
of longleaf pine (P. palustris).

Decay resistance studies show ocote pine heartwood to be very durable with
respect to attack by a white-rot fungus and noderately durable with respect to
brown rot.
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Ccote pine is conparable to the southern pines in workability and machining
characteristics.

Ccote pine is a general construction tinber and is suited for the same uses as
t he southern pines.

Primavera. The natural distribution of prinmavera (Cybistax donnell-snithii) is
restricted to southwestern Mexico, the Pacific coast of Guatemala and E
Sal vador, and northern central Honduras.

Prinmavera is regarded as one of the primary |ight-colored woods, but its use was
limted because of its rather restricted range and the relative scarcity of wld

trees within its natural growing area

Pl antations now conming into production have increased the availability of this
speci es and provided a nore constant source of supplyhe quality of the
pl antation-grown wood is equal in all respects to that obtained fromwld trees

The heartwood is whitish to strawyellow and in some logs may be tinted with
pal e brown or pinkish streaks. The wood has a very high luster.

Prinmavera produces a wide variety of figure patterns.

The shrinkage properties are very good, and the wood shows a high degree of

di mensional stability. Although the wood has considerable grain variation, it
machines remarkably well. Wth respect to decay resistance it is rated as
durable to very durable.

The dinensional stability, ease of working, and pleasing appearance reconmed
primavera for solid furniture, paneling, interior trim and special exterior
uses.

Teak. Teak (Tectona grandis) occurs in comrercial quantities in India, Burma
Thil and, Laos, Canbodia, North and South Vietnam and the East |ndies

Nunerous plantations have been devel oped within its natural range and tropical
areas of Latin America and Africa, and many of these are now producing tinber.

The heartwood varies froma yellowbrow to a rich brown. It has a coarse
texture, is usually straight grained, and has a distinctly oily feel. The
heartwood has excellent dimensional stability and possesses a very high degree
of natural durability.

Al'though not generally used in the United States where strength is of prinme
i mportance, the values for teak are generally on a par with those of our native
oaks.

Teak generally works with noderate ease with hand and machine tools. Because of
the presence of silica, its dulling effect on tools is sometimes considerable.

Finishing and gluing are satisfactory although pretreatment may be necessary to
ensure good bonding of finishes and gl ues.
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Intrinsically, teak is one of the nost valuable of all woods, but its use is
limted by scarcity and high cost. Teak is unique in that it does not cause
rust or corrosion when in contact with metal; hence, it is extrenely useful in
the shipbuilding industry. It is currently used in the construction of
expensive boats, furniture, flooring, decorative objects, and veneer for
decorative plywood.

WAl nut, FEuropean. Although generally referred to as European walnut or by its
country of origin, walnut (Juglans regia) is a native of western and central
Asia, extending to China and northern India. Trees are grown in conmmerci al
quantities mainly in Turkey, Italy, France, and Yugosl avia.

Walnut is variable in color, with a grayish-brown background, marked with
irregul ar dark-colored streaks. The figure, which is due to the infiltration of
coloring matter, is sonetimes accentuated by the naturally wavy grain. The
highly figured veneers used in cabinetmking and decorative paneling are
obtained fromthe stunps, burls, and crotches of a relatively snmall percentage
of the trees. The wood wei ghs about 40 pounds per cubic foot in the air-dry
condi tion.

The product of any one locality may vary considerably in color, figure, and
texture, but the selected export tinber generally shows certain typica
characteristics. French walnut is typically paler and grayer than English
walnut , while the Italian wood is characterized by its elaborate figure and
dark, streaky coloration. Because of the ease of nmmachining, finishing, and
gluing, walnut is used extensively in veneer formas well as in the solid form
for furniture, paneling, and decorative objects. It and Anerican bl ack wal nut
are the classic woods for rifle stock.

Bi bl i ography. Additonal technical data nay be obtained from the follow ng
publications :

(1) Bellosillo, S. B., and Mciano, R J.
1959. Progress report on the survey of mechanical
properties of Philippine woods. The Lunber-
man.  Phili ppines.

(2) British Forest Products Research Laboratory
1956. A handbook of hardwoods. H M Stationery
O fice, 269 pp. London.

(3) Kukachka, B. F.
1970.  Properties of inported tropical woods USDA
Forest Serv. Res. Paper FPL 12%ores t
Products Lab., Madison, Wsconsin.

(4) Markwardt, L. J. and Heck, G E
1956. Standard Terns for Describing Wod. U S
Forest Products Laboratory Report No. 1169.
U S. Departnent of Agriculture, Forest
Servi ce, Washington, D.C
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1960. Mechanical properties of wood. 377 pp.
New YorKk.

(9) Departnent of the Navy
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building Material, Volume |, NAVSH PS
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CHAPTER 4. LUMBER GRADES AND Sl ZES
CGENERAL

The typical log yields a range of lunber qualities fromthe best to the
poorest. Commercial |unber grades are set up to divide this range of qualities
into a limted number of groupings, in each of which quality is fairly uniform

This grade breakdown, of course, cannot be made fully uniform as between kinds
or species of wood. Some species characteristically grow in such a way that
they have relatively few but large knots; others relatively many but small
knots. Some grow with the knots widely spaced; in others they are fairly close
together. Some produce pitch pockets or diffused pitch; others produce no
pitch. Al species contain some decay in the trees and |ogs, but the species
vary somewhat as to the form

Yields of any given quality of lunber often differ widely in different species
In practice, therefore, two grades that are described separately in grading
rules are sonetines conbined in one species and sold separately in another.
Some of the grades described in rule books are not made by all manufacturers,
and some are made in very small vol une.

The grading of lunmber cannot be considered an exact science because it is based
on either a visual inspection of each piece and the judgenent of the grader, or
on the results of a method of nechanically deternmining the stength characteris-
tics of structural lunber. Gading rules, however, are sufficiently explicit to
establish a maximum of 5 percent below grade as a reasonable variation between
gr aders.

Lunber manufacturers and deal ers have used these grading rules and periodically
i mproved them over a long period of years. \Wile not the essence of simplicity,
the whol e system of |unber grades becomes clear with reasonable study and

experi ence.

G ade stanps. When American Standard Lurmber is grade marked, the grade marking
signifies that the lunber conforns to the size, grade, and seasoning provisions
of the rules of the association under which it is graded. If lunmber is dressed
to a size below nininum Anerican Softwood Lunber Standard requirenents, or bel ow
the mnimm sizes set forth in the applicable grading rules, the stanp nust show
size, and if thinner than 5 inch nomnal, nust state whether the |unber was dry
or green when dressed, |If lunber is dressed to less than the standard thickness
of 1 inch nomnal, the stamp must show the dressed thickness and whether the

| unber was green or dry when dressed. Gade stanps are distinctive in design,
registered with the American Lunber Standards Committee, and synbolize grading
supervision by a certified agency.

G ade narks or stanps include the registered association synbol; the producing
mll is identified by either the name and identifying nunber or individua

brand. Gade nane for the lunber is shown by the standard grade nane or
abbreviation used by the association under which the piece was graded. Misture
content at tine of dressing is shown by the notation S-dry (Surfaced-Dry), MC15
(Misture Content 15 percent), or S-GRN (Surfaced Green). Sone associations
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i ndi cate the paragraph nunber of their grading rules under which the piece was
graded. Figure 32 has four exanples of grade marks of the West Coast Lunber
I nspection Bureau.

G ade stanp nechanically stress rated lunmber. Mechanically stress rated (MSR)

| unber is lunmber that has been evaluated by mechanical stress rating equipment.
This MSR lumber is distinguished fromvisually stress graded |lunber in that each
piece is nondestructively tested and marked to indicate the mpdulus of elastici-
ty. The MSR lunmber is also required to neet certain visual requirenments as set
forth in the applicable association grading rules, and procedures defined in
ASTM D 2555 (Standard Methods for Establishing Clear Wod Strength Val ues) and
ASTM D 245 (Standard Methods for Establishing Structural Gades and Rel ated

Al l owabl e Properties for Visually Gaded Lunber).

A grade stanp on nechanically stress rated |unmber indicates the stress rating
system used neets the requirements of the grading agency’ s certification and
quality control procedures. The grade stanp will show the agency trademark, the
mll name or nunber, wWill include the phrase “Mchine Rated”, the species
identification, and the “E" rating for the grade. The “E" rating is the rated

nodul us of elasticity in nillions of pounds per square inch. The “f” portion of
the “f-E" ratings indicates a correlated fiber stress bending for edge |oading

in pounds per square inch. Figure 33 is an exanple of a grade stanp that m ght
appear on mechanically stress rated |unber.
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Sof twood Cl assifications

Use classifications. Softwood lunmber is classified by use as follows:

(a) Yard lunber - Lunber of those grades, sizes, and patterns which is
generally intended for ordinary construction and general building
pur poses.

(b) Structural |umber - Lunber that is 2 inches or nmore in nonina
t hi ckness and width for use where working stresses are required.

(c) Factory and shop |unber - Lunber that is produced or selected
primarily for remanufacturing purposes

An inportant exception to this generally applicable classification according to
uses is the fact that boxes and containers are produced largely from the yard

| unber grades rather than factory grades, because in this case clear pieces are
not normally required. Sone species are manufactured to sell under all three
systens of grading, but for other species only one or two of the grading systens
are used.

The bul k of softwood l[unber is produced as yard |lunber. Three to 4 percent of
the softwood |unber produced is factory and shop lunmber. Another 10 to 15
percent of softwood |unber is produced as structural |unber. Texture,
straightness of grain, rate of growth, heartwood content, density, and sinilar
properties pertaining to the clear wood are usually not taken into account in

| umber grades. There are certain exceptions; for example, in certain special
use grades of structural tinber, density and straightness of grain are grading
criteria; and in a few species there are provisions relative to heartwod
content in yard lunber grades as well as special-use grades

Lunber grading specifications have separate provisions for many inportant end
products; notably siding, flooring, finish, casing and base, stepping, sash and
door stock, railway car material, and vehicle lunmber. Miny of these end products
are in the yard lunber category, sone in factory lunber; sonme are predoninantly
softwood itens, and sone hardwood

Manuf acturing classifications. Softwood lunber is classified according to
extent of manufacture as follows:

(a) Rough lunber - Lunber which has not been dressed (surfaced) but which
has been sawed, edged, and trimed at least to the extent of show ng
saw marks in the wood on the four |ongitudinal surfaces of each piece
for its over-all length.

(b) Dressed (surfaced) |unber - Lumber that has been dressed by a planing
machi ne (for purpose of attaining snmoothness of surface and
uniformty of size) on one side (S1S), two sides (S2S), one edge
(S1E), two edges (S2E), or a conmbination of side and edges (S1SlE
S1S2E, S2S1E, $4S)
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(c) Worked lunmber - Lunmber which, in addition to being dressed, has been
mat ched, shiplapped, or patterned.

(1) Matched lumber - Lunmber that has been worked with a tongue on
one edge of each piece and a groove on the opposite edge to
provide a cl ose tongue-and-groove joint by fitting two pieces
together; when end-natched, the tongue and groove are worked
in the ends also.

(2) Shiplapped lunmber - Lunber that has been worked or rabbeted on
both edges of each piece to provide a close-lapped joint by
fitting two pieces together.

(3) Patterned |unbe, - Lunber that is shaped to a pattern or to a
mol ded form in addition to being dressed, matched, or
shi pl apped, or any conbination of these workings.

Figure 34 contains exanples of standard patterns of worked |unber under the
grading rules of the Southern Pine Inspection Bureau. Figure 34E illustrates a
pi ece of rough and finished oak flooring under rules of the National Gak

Fl ooring Manufacturers’ Association.

Size classifications. Softwood lumber is classified according to size as
follows :

(a) Nominal size. Softwood |unber is classified by nonminal size as
follows :

(1) Boards. Lunber less than 2 inches in nomnal thickness and 2
or nmore inches in nomnal wdth. Boards |less than 6 inches in
nom nal width may be classified as strips.

(2) Dinmension. Lumber from 2 inches to, but not including, 5
inches in nomnal thickness, and 2 or nore inches in nominal
width. Dinmension may be classified as framng, joists,
pl anks, rafters, studs, small tinbers, etc.

(3) Tinbers. Lunber 5 or nore inches nomnally in [|east
dimension. Tinber may be classified as beans, stringers,
posts, caps, sills, girders, purlins, etc.

Lunber Association G ades

General. Al commercial species are covered by the grading rules size standards
of a particular association or grading bureau, Which in the case of softwood

| unber is a regional manufacturer’s association; in the case of hardwood | unber
there is but one national association. |In a few cases, a softwood species
growing in more than one region is graded under rules of two different
associations. There is great advantage to the purchaser, whether large or small
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to buy according to these association grades rather than to attenmpt to buy
according to his own individual specifications unless the requirements are
actually very unusual. Cccasionally a departure from the standard grade
provision is necessary to cover unusual requirements. This is best handl ed as
an exception to a standard grade rather than as an entirely special grade.

Lunber associations that issue grading rules and size standards and provide
inspection services are listed at the end of this chapter.

The softwood |unber association rules are standardized and unified within the
limts of species differences and manufacturing conditions already discussed by
the Anerican Softwood Lumber Standard. The American Softwood Lunber Standard
does not detail grade specifications in thenselves, but serve as a guide and
measuring stick to various regional nmanufacturers’ associations in their
attenpts to elimnate unnecessary variations between associations. The Anerican
Sof twood Lumber Standard cannot be used directly as a basis of purchase, nor can
it be used as a substitute for association grading rul ebooks, but it can be used
to help attain famliarity with the detailed provisions of official association
grades and sizes (see Voluntary Product Standard PS-20).

Sel ect softwood. Select softwood yard lumber is of good appearance and
finishing qualities, and usually comes in four grades designated as A, B, C,  and
D. The first two are suitable for natural finishes, grade A being practically
free from defects and grade B of high quality, generally clear.

The select grades suitable for paint finishes are grade C, adapted to high
quality paint finishes, and grade D, internediate between higher finishing
grades and common grades and partaki ng somewhat of the nature of both. The
designations A, B, C, and D are used to denote four grades of Selects but may be
i ndi cated under another designation in the various association grade rules

Gade “A” may be known as “C & BTR Select”, or “C Select” under the grading
rules of the Northeastern Lunber Mnufacturers Association, depending on whether
the species is eastern white pine or of one of the other species graded under
these rules. \When inspecting lunber the appropriate association grading rules
should be consulted in determining applicable characteristics and limting
provisions for the various grades.

Anmerican Lunber Standards do not provide specific requirements or limtations
with respect to the different grades or for the same grade in different

species. There are general characteristics, however, that are fairly common to
all association grades and serve as a guide to understanding of detailed grading
rul es. These general characteristics are as foll ows:

(a) Gade AL Gade Ais practically clear wood. It is manufactured for
such items as finish, flooring, ceiling, partition, and siding. A
| arge nunber of manufacturers do not segregate the grade even in
these itenms, and sone of the lunber associations do not recognize the
quality as a separate grade. \Were the grade is not segregated it is
combined with B grade and sold as B grade and Better. Gade A |unber
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is used alnmost entirely for interior and exterior trimand for
flooring. The demand is small and confined largely to high-class
construction, such as office buildings and high-cost residences

Gade B. Gade B allows a few small inperfections. In practice,
these small inmperfections mainly take the form of mnor skips in
manuf acture and small checks or stain due to seasoning, and depending
on the species, small pitch areas, pin knots, or the |ike. G ade A
pieces in the mxed grade are practically clear, but the average
board contains 1 to 2 small inperfections. B and Better is the grade
most commonly used for high-class interior and exterior trim
especially where these are to receive a natural finish. It is the
principal grade used for flooring in hones, offices, and public

bui | di ngs. In industrial uses it meets the special requirements for

| arge-sized, practically clear stock.

Gade C Gade Callows a limted nunber of small inperfections that
can be easily covered with paint. Specifically, the nunber of these
per board averages about twice that of B and Better. In addition

grade C pernmits a limted number of snall knots. Gade C lunber is
especially adapted to use where a high-class paint finish is

desi red. It is, therefore, popular for cornice and other exterior
parts of dwellings, porch flooring, porch colums, trim for bedroons
and kitchens, built-in kitchen fixtures, and siding for the better
class of structures, It is used to some extent for natural finishes
in mediumpriced dwellings and offices.

Gade DD Gade D allows a number of surface inperfections that do
not detract fromthe appearance of the finish when painted. In
practice the nunber of such surface features per board averages 3 to
5 times as many as in B and Better. Certain natural and

manuf acturing inperfections are not much nore numerous in grade D
than in grade C, but the nunber and size of the knots in grade D are
consi derably greater than in grade C, and usually the back is of
somewhat lower quality. Commercial grading pernits an occasiona
coarse knot or hole in grade D that may be cut out with restrictions
as to waste. Gade Dis in reality a one-faced grade that is, only
one face shows in actual use. Gade Dis used in construction for

the sane uses as grade C. It goes into noderate-priced houses,
furnishing nediumpriced lunber for casing, cornice Wrk, shelving,
and built-in fixtures that are to be painted. It is also used

extensively for nillwork and nolding, and is adaptable to industria
uses requiring short-length, clear |unber.

Def ects. The knots occurring in B and Better are predoninantly under
one-half inch in dianmeter and have snooth, hard surfaces. A smal
proportion of the knots in C are as large as 1 inch in dianeter. A
few knots in D lunber are nmore than 1 inch in dianeter, and in
quality are slightly soft, rough, or |oose
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Except for B and Better, which is normally sold as one grade

conmbi nation grades are not recommended for military requisitions
except where the actual proportions of the mixed grades are clearly
specified. For exanple, C and Better might require at |east 15
percent of B and Better.

Seasoning faults, such as checks either in flat surfaces or at the
ends of board, are anpbng the nore frequent inperfections in the
select grades. Inperfect seasoning often causes a |owering of grade,
but the number of such occurrences is considerably reduced at plants
of careful manufacturers.

Pitch pocket is a relatively common feature in the select grades of
several species but occurs less frequently than knots in all the

i mportant species except one. The variation anong grades in the
nunber and size of pitch pockets is not so marked as in the case of
knots. The frequency of pitch pockets as conmpared with other
formations of pitch varies considerably among the species.

Anmong the other features that are factors in the select grades are
stain and chipped and torn grain.

Common_softwood.  Cormmon softwood yard |unber is not of finishing quality, but
is suitable for general utility and construction purposes. Five conmon grades
are recogni zed and usually designated by the nunber 1 to 5. (The grades of
Construction, Standard, Uility, and Economy are used in some associations. )

G ade by grade, defects become progressively larger and nore objectionable from
both the appearance and utility standpoints, but not necessarily nore numerous
No. 1 is classed as suitable for better type construction, No. 2 for good
standard construction, and no 3 for low cost or tenporary construction. Nos. 4
and 5 are classed as suitable for |ess exacting construction uses; No. 4 rates
as low quality lumber and No. 5 as the |lowest recognized grade, but nust be

usabl e.

These basic grade descriptions apply prinmarily to boards but also to dinmension,
and primarily to softwoods but also to some hardwoods. Hardwood yard grades of
No. 1, No. 2, and No. 3 construction boards are available and, with |ess dense

hardwood species, give qualities comparable to common grades of softwood |unber.

The grade of yard lunber boards is determined fromthe better or face side of
the piece. The association grading rules for npst woods prescribe the defects
permitted in the poorest pieces admi ssible in each grade. A grade nust be
representative, however, and not conprised only of |owlevel pieces. For
certain woods the rules describe typical boards in the grade rather than the
m ni mum qual ity of board.

Common yard grades and use. Gades of boards contain features that detract from
snmoot h appearance but are suitable for general utility purposes. The

di fferences between the various board grades are due to the character nore than
to the nunber of such features as knots, pitch, and the like.
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In nmost species practically all No. 1 boards contain knots. The size of the
knots varies with the species. From one-half to three-fourths of the knots are
usual l'y intergrown; the remaining knots are encased, a small proportion of which
are unsound, broken, or checked. The general characteristics for the common
yard grades are as follows:

(a) No. 1 common. Lunber of this grade, while not usually carried in
stock in large quantities, may be ordered when the ultimate in fine
appearance of knotty material is required. This grade includes all
sound, tight-knotted stock with the size and character of the knot,
the determining factor of the grade.

(b) NO 2 common.  Lunber of this grade is intended primarily for use in
housing and |ight construction where it is exposed such as in
paneling, shelving, and other uses where knotty type of |unber with
fine appearance is required. Since knots can easily be sealed off
for painting, this also is an excellent grade for siding, cornice,
soffits, facia, and other exterior uses

(¢) No. 3 common. Lunber of this grade is widely used for a large range
of building purposes where appearance and strength are both inpor-
tant. Wth characteristics limted to assure a high degree of
serviceablilty, this grade is often used for shelving, paneling, and
siding and is especially suited for fences, boxes, crating, sheath-
ing, and many industrial uses.

(d) No. 4 coomon. Lunber of this grade is nore wdely used than other
grades for general construction purposes. Boards of this grade are
used for sub-floors, roof and wall sheathing, concrete forms, |ow
cost fencing, crating, and sinilar types of construction. It is a
popul ar grade in general construction and industry use. Although
appearance is given consideration, pieces are graded chiefly for
serviceability, as they are seldom used in exposed construction.

(e) No. 5 common. Lunber of this grade is intended for use in construc-
tion where lunmber of a higher grade is not needed. This grade
permts characteristics such as stain, large knots, very large holes
unsound wood, massed pitch, heavy shake, splits, and wane in varying
stages or degrees singly or in conbinations. My pieces in this
grade are only slightly lower than the No. 4 conmmon grade while
others will be at the opposite end of the grade level. A though No.
5 conmmon is the lowest common board grade, it is suitable for uses in
economi cal construction where appearance and strength are not basic
requirenents.

(f) Defects. Were comercial grading practices divide the entire range
of boards into fewer than the five grades provided for in Amercian
Lunber Standards, the grades will normally cover a wider range in
quality than where five grades are made. This fact and the
differences in inherent properties of different species nake it
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i mpossible to consider the common grades of corresponding nane for
the different woods as interchangeable in quality.

In nost species one-third to two-thirds of the knots in the grades of
boards are intergrown; these knots may check if large but normally
they do not loosen or drop out. Wod that contains small areas of
clearly evident decay is not permtted in grades better than No. 3
conmon boards. COther defects allowable in the various comon boards
should be determined through referral to the applicable association
grading rules. Figure 35 depicts examples of four grades of common
boards in descending order of quality.

Di nension grades and uses. For purposes of the National Gading Rule for

Di mensi on Lunber, “dinension” is limted to surfaced softwood |unmber of nonminal
t hi ckness from 2 inches through 4 inches; and which is designed for use as
fram ng nenbers such as joists, planks, rafters, studs, and snall tinbers. It
does not apply to those grades that are segrated for special uses but which are
sonetimes manufactured to the “dinension” sizes, provided that descriptions for
such special grades are included in the applicable agency grading rules. The
following are exanples of special products excluded from the National Gading
Rule for Dinension Lunber:

Crossar s Railroad Stock

Factory and Shop Lumnber Rough Lunber

Fi ni sh (Sel ects) Scaffold Pl anks

Foundati on Lunber Ship Decking and Plank Stock
I ndustrial Cears St adi um Pl ank

Ladder Stock Worked Lunber

Lam nating Stock

Classification. The National Gading Rule for Dinension Lunber classifies
dimension into 3 width categories and 5 use categories. Dinension 2 to 4 inches
wide is classified as “Structural Light Fram ng”, and “Light Framng”.

Dinmension 2 to 6 inches wide is classified as “studs”. Dinension 5 inches and
wider is classified as “Structural Joists and Planks”. In addition, a single
“Appearance Fram ng” grade of 2-inch and wider dimension is designed for those
special uses where a high bending strength ratio coupled with high appearance is
needed. The National Grading Rule for Dinension Lunber categories are described
in part, in the follow ng paragraphs. Conplete grading characteristics my be
determined by referral to the applicable association grading rules.

Dinmension is graded primarily for strength, stiffness, and straightness. In the
stress rated grades, slope of grain is considered. Gading is based principally
on the requirements of framng for buildings. The dinension grades are best
adapted to use where stiffness is the controlling factor, as in joists and

studs , or where the size of the nenmber is determned by common building practice
rather than specially designed to carry definite live and dead |oads. Stress
val ues based on bending strength are sonetinmes asssigned to dinension grades for
use in calculating allowable spans of joists and rafters in light-frane
residential construction.
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L-120

FI QURE 35. Sanples of Four grades of common boards.
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Structural light framing - select structural grade. Dinension
lunber of this quality is limted in characteristics that affect
strength and stiffness values to provide a fiber stress in bending
val ue of 67 percent of that allowed for clear, straight-grained wood
and to provide a recomended design value for nodulus of elasticity
of 100 percent of that allowed for the clear wood average. This
grade is recommended for use in applications where both high strength
and stiffness values and good appearance may be required. Seasoning
checks are allowed and firm encased and pith knots are allowed based
on the nomnal width of the piece and the size and |ocation of the
knot. Slope of grain ratio is limted to 1 in 12. This lunber is
2-inches to 4-inches thick and 2 inches to 4 inches in wdth.

Structural light framing - No. 1 grade. Dinension |lunber of this
quality is linmted in characteristics that affect strength and
stiffness values to provide a fiber stress in bending value of 55
percent of that allowed for clear, straight-grained wood and to
provi de a recomrended design value for nodulus of elasticity of 100
percent of that allowed for the clear wood average. This grade is
recomrended for construction where high strength and stiffness and
good appearance are desired. Surface seasoning checks are allowed,
sound, firm encased and pith knots, if tight and well spaced are

al l oned, based on width of piece and dianeter of knot. Sl ope of
grain limted to 1 in 10. This lunber is 2-inches to 4-inches thick
and 2 inches to 4 inches in wdth.

Structural light framing - No. 2 grade. Dinension |lunber of this
quality is linmted in characteristics that affect strength and
stiffness values to provide a fiber stress in bending value of 45
percent of that allowed for clear, straight-grained wood and to
provi de a reconmended design value for nodulus of elasticity of 90
percent of that allowed for the clear wood average. This grade is
recommended for nost general construction uses. Seasoning checks are
al l owed, well spaced knots of any quality are pernitted, based on
width of piece and dianmeter of knot. Slope of grain limited to 1 in
8. This lunber is 2-inches to 4-inches thick and 2 inches to 4
inches in width.

Structural light framng - No. 3 grade. Dinension lunber of this
quality is limted in characteristics that affect strength and
stiffness values to provide a fiber stress in bending value of 26
percent of that allowed for clear, straight-grained wood and to
provide a modulus of elasticity of 80 percent of that allowed for the
clear wood average. Although characteristics affecting appearance
and strength allowed in this grade are restricted less than the

hi gher grades, many pieces are of this grade because of a single
characteristic. This grade is appropriate for use in genera
construction where appearance generally is not a factor. Sl ope of
grain limted to 1 in 4. This lunmber is 2-inches to 4-inches thick
by 2 inches to 4 inches in wdth.
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Light framng - Construction grade. This lunber is 2-inches to
4-inches thick and 2 inches to 4 inches in width. Lunber of this
grade is recommended and wi dely used for general framng purposes.

pi eces of this grade are of good appearance, but are graded primarily
for strength and serviceability. This lumber grade allows seasoning
checks, sound, firm encased and pith knots, sone torn and raised
grain, with the slope of grain limted to 1 in 6

Light framng - Standard grade. This lunber is 2-inches to 4-inches
thick and 2 inches to 4 inches in width. Lunmber of this grade is
customarily used for the same purposes or in conjunction with
“Construction” grade. Characteristics are limted to provide good
strength and excellent serviceability. This lunber grade allows
seasoni ng checks, knots, heart center, streaks of unsound wood and a
grain slope of 1 in 4.

Light framng - Uility grade. This lunber is 2-inches to 4-inches
thick and 2 inches to 4 inches in width. Lunber of this grade is
recomrended and w dely used where a conbination of good strength and
econom cal construction is desired for such purposes as studdings
bl ocking, plates, bracing, and rafters. This grade allows checks
knots, unsound wood in streaks or spots, torn and raised grain, and a
grain slope of 1 in 4.

Stud grade. This dinmension lunber is 2-inches to 4-inches thick,
2-inches to 6-inches wide and 10 feet in length or shorter. Lunber

of this grade is linmted in characteristics that affect strength and
stiffness values so that the grade is suitable for all stud uses,
including use in load-bearing walls. The grade has a fiber stress in
bendi ng value of 26 percent of that allowed for clear, straight-

grai ned wood and a recommended design value for nodulus of elasticity
of 80 percent of that allowed for clear wood average. |bis grade
al l ows seasoning checks; knots are not limted by quality but are
limted by size and placement, grain slope limted to 1 in 4.

Structural joists and planks - Select structural grade. This |unber
is 2-inches to 4-inches thick and 5 inches or nore in wdth.

Di mension lumber of this quality is limted in characteristics that
affect strength stiffness values to provide a fiber stress in bending
value of 65 percent of that allowed for clear, straight-grained wood
and to provide a recomended design value for nodulus of elasticity
of 100 percent of that allowed for the clear wood average. This
grade is recommended for use in application where both high strength
and stiffness values and good appearance may be required. This grade
allows a slope of grain of 1 in 12, seasoning checks, firm encased
and pith knots if tight and well spaced

Structural joists and planks - No. 1 grade. This lunber is 2-inches

to 4-inches thick and 5 inches or nmore in width. Dinension |unber of
this quality is limted in characteristics that affect the strength

106



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

and stiffness values to provide a fiber stress in bending value of 55
percent of that allowed for clear, straight-grained wood and to
provi de a recommended design value for nodulus of elasticity of 100
percent of that allowed for the clear wood average. This grade is
recomrended for construction where high strength and stiffness and
good appearance are desired. This grade allows a slope of grain of 1
in 10, seasoning checks, firm encased, and pith knots if tight and
wel | spaced.

(k) Structural joists and planks - No. 2 grade. This lunber is 2-inches
to 4-inches thick and 5 inches or nore in width. Dimension |unber of
this quality is linmted in characteristics that affect strength and
stiffness values to provide a fiber stress in bending value of 45
percent of that allowed for clear, straight-grained wood and to
provi de a reconmmended design value for nodulus of elasticity of 90
percent of that allowed for the clear wood average. This grade is
recommended for nost general construction uses. This grade allows
knots of any quality if well spaced and in sizes not exceeding
grading rule linmits, slope of grain linmted to 1 in 8.

(I') Structural joists and planks - No. 3 grade. This lunber is 2-inches
to 4-inches thick and 5 inches or more in width. Dinension |unber of
this quality is limted in characteristics that affect strength and
stiffness values to provide a fiber stress in bending value of 26
percent of that allowed for clear, straight-grained wod and to
provi de a reconmended design value for nodulus of elasticity of 80
percent of that allowed for the clear wood average. Although
characteristics affecting appearance and strength allowed in this
grade are restricted less than the higher grades, many pieces are of
this grade because of a single characteristic. This grade is
appropriate for use in general construction where appearance
generally is not a factor.

(m Appearance framing. This lunmber is 2-inches to 4-inches thick and 2
inches or nore in width. Dinmension lunber of this grade is intended
primarily for exposed use in housing and light construction where
knotty-type lunmber of high strength and finest appearance is
required. Characteristics that affect strength and stiffness are
limted to provide fiber stress in bending value of 55 percent of
that allowed for clear, straight-grained wood and to provide a
recomrended design value for nodulus of elasticity value of 100
percent of that allowed for clear wood average. This grade allows
medi um checks, nust be free of heart center (FOHC).

Sof twood cut stock. Cut-to-size material from softwood species conparable to
hardwood di mension is comonly known as cut stock. It is manufactured to
buyers’ specifications. There is no conmercial standard governing its

manuf acture, nor any nanufacturers’ association.
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Standard sizes in yard lunber. There is considerably nore uniformty in size
standards anong the various associations than in grade qualities. Likew se,
Anerican Lunber Standards provide a nore specific guide in size standards than
in grade standards. For a given species, however, the individual association
rul e books should be consulted relative to the actual size standards used.

Short of a detailed exam nation and conparison of individual association rule
hooks , the sizes listed in Tables VI through X from Anerican Softwood Lunber
Standard (PS 20) may be used as a guide and prelininary reference. These tables
give the nonminal and dressed dinmensions. Standard lengths of softwood yard

lunber are nultiples of one or two feet as specified in the applicable
association grading rules.

TABLE VI. Noninal and nmininumdressed dry sizes of finish,

flooring, ceiling, partition, and stepping at 19
percent maxi um noi sture content.

THICKNESSES 1/ FACE WIDTHS ;
' i
ITEM NOMINAL 2/ MINIMUM NOMINAL E MINIMUM |
DRESSED | DRESSED
‘ |
Inches | Inches i
| alo cf1g n } 1.1/9
i J2/0 2/ 10 P4 | L J.['L
' 1/2 7/16 3 ; 2-1/2 |
5/8 9/16 4 | 3-1/2
3/4 5/8 5 a 4-1/2
1 3/4 6 ¥ 5-1/2
1-1/4 1 7 E 6-1/2
Finish 1-1/2 1-1/4 8 ; 7-1/4
1-3/4 1-3/8 9 1 8-1/4
2 1-1/2 10 | 9-1/4
2-1/2 2 ii ! 10-1/4
3 2-1/2 12 | 11-1/4
3-1/2 3 14 } 13-1/4
4 3-1/2 16 | 15-1/4
| 3/8 5/16 2 18
1/2 7/16 3 l 2-1/8
Floorlpg _/ 5/8 9/l6 4 ‘l 3"‘1/8
1 3/4 5 | 4-1/8
-1/4 1 6 : 5-1/8
1-1/2 1-1/4 i
l
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TABLE VI. Nomnal and mninumdressed dry sizes of finish,
flooring, ceiling, partition, and stepping at 19
percent nexi mum noi sture content. - Continued
THICKNESSES 1/ FACE WIDTHS ]
} |
1TEM NOMINAL 2/ MINIMUM NOMINAL '  MINIMUM
DRESSED ‘: DRESSED

Inches Inches
3/8 5/16 3 2-1/8
Ceiling 3/ 1/2 7/16 4 3-1/8
5/8 9/16 5 4-1/8
3/4 11/16 6 5-1/8
3 2’1/8
Partition 3/ 1 23/32 4 3-1/8
5 4-1/8
6 5-1/8
1 3/4 8 7-1/4
Stepping 3/ 1-1/4 1 10 9-1/4
1-1/2 1-1/4 12 11-1/4

2 1-1/2

The thicknesses apply to all widths and all widths to all thicknesses
except as nodified.

For nom nal thicknesses under 1 inch, the board measure count is based on
the nomi nal surface dinmensions (width by length). Wth the exception of
nom nal thickness under 1 inch, the nomi nal thicknesses and widths in this
table are the same as the board neasure or count sizes.

In tongued-and-grooved flooring and in tongued-and-grooved and shipl apped
ceiling of 5/16-inch, 7/16-inch, and 9/16-inch dressed thicknesses, the
tongue or lap shall be 3/16-inch wide, with the over-all widths 3/16 inch
wi der than the face widths shown in the table above. In all other worked

| unber of dressed thicknesses of 5/8 inch to 1-1/4 inches, the tongue shall
be I/4-inch wide or wider in tongued-and-grooved |unmber, and the |ap
3/8-inch wide or wder in shiplapped, lunber, and the over-all wi dths shall
be not less than the dressed face widths shown in the above table plus the
width of the tongue or Iap.
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TABLE VII. Nominal and mininumdressed dry sizes of
siding at 19 percent maxi munm noisture
content.
THICKNESSES 1/ FACE WIDTHS
ITEM NOM. 3/ MINIMUM NOM. MINIMUM
DRESSED DRESSED
Inches Inches
1/2 7/16 butt, 3/16 tip 4 3-1/2
9/16 |15/32 butt, 3/16 tip 5 4-1/2
Bevel Siding 5/8 9/16 butt, 3/16 tip 6 5-1/2
3/4 11/16 butt, 3/16 tip 8 7-1/4
1 3/4 butt, 3/16 tip | 10 9-1/4
12 11-1/4
8 7-1/4
Bungalow Siding 3/4 11/16 butt, 3/16 tip | 10 9-1/4
12 11-1/4
Rustic and drop Siding 5/8 9/16 4 3
(shiplapped, 3/8-in. lap) |1 23/32 5 4
6 5
4 2-7/8
5 3-7/8
Rustic and Drop Siding 5/8 9/16 6 4-7/8
(shiplapped, 1/2-in. lap) |1 23/32 8 6-5/8
10 8-5/8
12 10-7/8
4 3-1/8
Rustic and Drop Siding 5/8 9/16 5 4-1/8
(dressed and matched) 1 23/32 6 5-1/8
8 6-7/8
10 8-7/8
The thicknesses apply to all widths and all widths to all thicknesses
For nominal thicknesses under 1 inch, the board measure count is based on
the nomi nal surface dinensions (width by length). Wth the exception of

nom nal thicknesses under 1 inch,
table are the same as the board neasure or count Ssizes

the nom nal thicknesses and widths in this
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TABLE VIT1. Nominal and mnnmumdressed sizes of
boards, di mensions, and tinbers.
THICKNESSES 1/ FACE WIDTHS
Minimum Dressed Minimum Dressed
ITEM NOMINAL| Dry 4/ (Green £/ | NOMINAL Dry £/|Green </
Inches | Inches Inches | Inches
2 1-1/2 | 1-9/16
3 2-1/2 | 2-9/16
4 3-1/2 | 3-9/16
5 4-1/2 4-5/8
1 3/4 25/32 6 5-1/2 5-5/8
7 6-1/2 6-5/8
Boards 3/ | 1-1/4 |1 1-1/32 8 7-1/4 | 7-1/2
9 8-1/4 8-1/2
1-1/2 | 1-1/4 1-9/32 10 9-1/4 | 9-1/2
11 10-1/4 |10-1/2
12 11-1/4 [11-1/2
14 13-1/4 |13-1/2
16 15-1/4 |15-1/2
2 1-1/2 1-9/16
3 2-1/2 2-9/16
4 3-1/2 | 3-9/16
2 1-1/2 1-9/16 5 4-1/2 | 4-5/8
Dimen-
sion &/ | 2-1/2 |2 2-1/16 6 5-1/2 | 5-5/8
3 2-1/2 2-9/16 8 7-1/4 7-1/2
3-1/2 |3 3-1/16 10 9-1/4 | 9-1/2
12 11-1/4 |11-1/2
14 13-1/4 |13-1/2
16 15-1/4 115-1/2
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TABLE VIII. Nominal and m nnmum dressed sizes of
boards., dinensions. and tinbers. - Continued
THIKNESSES 1/ FACE WIDTHS
Minimum Dressed Minimum Dressed
ITEM NOMINAL| Dry 2/ Green £/ | NOMINAL Dry 4/ |Green 2/
Inches | Inches Inches |Inches
2 1-1/2 1-9/16
3 2-1/2 2-9/16
4 3-1/2 3-9/16
5 4-1/2 4-5/8
Dimen- ;
sion&/ | 4 . |3-1/2 | 3-9/16 | 6 5-1/2 | 5-5/8
4-1/2 4 4-1/16 8 7-1/4 7-1/2
l 0 9-1/4 9-1/2
12 11-1/4 11-1/2
5‘ ! 14 13-1/2
L ! 16 15-1/2
' f |
I f i
Timbers 5/3 5 & ' 5 &
| hicker 1/2 0ff |  Wider 1/2 0ff |

The thicknesses apply to all widths and all widths to all thicknesses

The Anerican Lunber Standard defines dry |unber as having been seasoned or

dried to a noisture content of 19 percent or less. Geen lunber is
defined as having a noisture content in excess of 19 percent.

Boards | ess than the mnimum thickness for 1 inch nomnal but 5/8 inch or
greater thickness dry (11/16 inch green) nmay be regarded as American
Standard Lunber, but such boards shall be marked to show the size and
condition of seasoning at the tinme of dressing. They shall also be

di stinguished fromI-inch boards on invoices and certificates.

Joi st and planks are dinension lunber; beans, stringers, and posts are
tinbers.
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TABLE | X. Nom nal and m ni num dressed sizes of (2-inch and
under) shiplap, centermatch, and D & M

THICKNESSES 1/ FACE WIDTHS
Minimum Dressed Minimum Dressed
ITEM NOMINAL | Dry 2/ Green 2/| NOMINAL| Dry 2/ Green 2/
Inches Inches Inches 1Inches
4 3-1/8 3-3/16
6 5-1/8 5-1/4
8 6-7/8 7-1/8
Shiplap, 1 3/4 25/32 10 8-7/8 9-1/8
3/8in. 12 10-7/8 11-1/8
lap 14 12-7/8  13-1/8
16 14-7/8 15-1/8
4 3 3-1/16
6 5 5-1/8
8 6-3/4 7
Shiplap, 1 3/4 25/32 10 8-3/4 9
1/2-in, 12 10-3/4 11
lap 14 12-3/4 13
16 14-3/4 15
4 3-1/8 3-3/16
5 4-1/8 4-1/4
Center- 1 3/4 25/32 6 5-1/8 5-1/4
match 1-1/4 1 1-1/32 8 6-7/8 7-1/8
1/4-in. | 1-1/2 1-1/4 1-9/32 10 8-7/8 9-1/8
tongue 12 10-7/8 11-1/8
4 3 3-1/16
2" D & M, 2 6 5 5-1/8
3/8-1in. 1-1/2 1-9/16 | 8 6-3/4 7
tongue 10 8-3/4 9
12 10-3/4 11
4 3 3-1/16
6 5 5-1/8
2" Shiplap |2 1-1/2  1-9/16 8 6-3/4 7
1/2-in. 10 8-3/4 9
12 10-3/4 11

1/ The thickness apply to all widths and all widths to all thicknesses.

| See Footnote 2 of TABLE VIII.
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TABLE X. Wrket lunber such as factory., heavy
roofing, decking, and sheet piling.

THICKNESSES 1/, 2/, 3/ FACE WIDTHS
NOMINAL MINIMUM DRESSED NOMINAL MINIMUM DRESSED
Inches Inches
TONGUE AND GROOVED
| Dry Green Dry Green
2-1/2 l 2 2-1/6 4 3 3-1/16
3 2-1/2 2-9/16 6 5 5-1/8
3-1/2 3 3-1/16 8 6-3/4 7
4 3-1/2 3-9/16 10 8-3/4 9
4-1/2 I 4 4-1/16 12 10-3/4 11
' - SHIPLAP
J Dry T Green Dry Green
2-1/2 ! 2 2-1/16% Z 1 3-1/16
A \ L L=1/ 4O e d 7 - i x99
3 | 2-1/2 2-9/16 6 5 5-1/8
3-1/2 i3 3-1/16 8 6-3/4 7
L4 L 3-1/2 3-9/16 10 8-3/4 9
L 4-1/2 . 4 4-1/16 12 10-3/4 11
GROOVED-FOR-SPLINES
: ' Dry Green | Dry Green
fo2-1/2 . 2 2-1/16 | 4 3-1/2 3-1/16
b3 I 2-1/2 2-9/16 6 5-1/2 5-5/8
io3-1/2 | 3 3-1/16 | 8  1-14  1-1/2
Lo | 3-1/2 3-9/16 10 9-1/4 9-1/2
( 4=-1/2 | 4 4-1/16 | 12 10-1/4  11-1/2 .

|/ See Footnote 2 of TABLE VIII.

2/ I'n worked | unber of nominal thicknesses of 2 inches and over, the tongue
shall be 3/8-inch wide in tongued-and-grooved |unmber and the lap I/2-inch
wide in shiplapped lunber, with the overall wdths 3/8-inch and I/2-inch
wider, respectively, than the face w dths shown in the above table. Double
t ongued- and- grooved decking nmay be manufactured with a 5/16-inch tongue.

[ See Table VIII for information on 2-inch di nension.
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Factory and shop lunber. Mbst softwood factory and shop lunmber is produced from
the soft pines, but some is also cut from Douglas fir, redwood, cypress, and
southern pine. 1bis lunber is graded under the rules of the association
covering each species.

The grading is based on the area of the piece suitable for cuttings of certain
sizes and qualities. The grade is determned fromthe “poorest” face.

The sane association grading rule books that list the grades and sizes of yard
| unber list those for shop |unber.

Grades. Association rules dealing with this class of lunber vary somewhat, so
that for a given species the individual association rule books must be consulted

Factory plank is 1-1/4 inches or nmore in thickness and is used largely for door
and sash cuttings. The No. 1 cuttings usually nust be free of defects on both
sides. The No. 2 cuttings generally may contain only one of the followng
defects; a linmted amount of blue or brown stain, a sound tight knot, a small
pitch pocket or streak, snall season checks, and slightly torn grain. The
cuttings are of various lengths and w dths, depending on the door (or sash)
parts for which they are used.

Shop lunmber is used for general cut-up purposes. The (a) cuttings nust be at

| east 9-1/2-inches wide and 18-inches long, and the (b) cuttings at |east
5-inches wide and 3-feet long. Al (a) cuttings less than 3-feet |long must be
free from defects on both sides. Oher (a) cuttings, together with (b)
cuttings, must have a C or better face in all softwoods except Douglas fir,
Sitka spruce, and West Coast hem ock where the face of the cuttings nust be B or
better finish.

Sizes. Standard |l engths of factory and shop lunmber are 6 feet and over in
multiples of 1 foot, except the box grade of shop lunmber, in which the standard
lengths are 4 feet and over.

Standard widths are 5 inches and over, and are usually shipped in random w dths.

Standard thicknesses are given in association grading rules.

Structural lunmber. Selection of sizes and grades in structural |unber depends
upon engineering design requirements.

Sone of the higher structural grades are available in limted quantity or are
cut only on special order. Purchase request should specify the |owest
structural grade that has a strength value usable for the intended purpose; a

| ower grade in a strong species may have as nuch strength as a high grade in a
species that is basically |ess strong.

Size is related to grade in that a |ower grade may require a larger size for a
specific strength usage. The choice between a small size of high grade and a
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| arger size of |ower grade may depend upon on-the-spot inquiry from dealers as
to what is available. In general, sizes 12 by 12 inches by 20-feet |ong, or
larger, are now hard to find except in Coast-type Douglas fir. Sizes up to 4 by
12 inches and 20-feet long can be obtained in many species. As the supply of

| arge-sized old growh trees becomes depleted and |unmber production noves toward
the sustained-yield basis, the smaller sizes of structural [unmber becomne
relatively nore plentiful and large sizes relatively less so

Use classification. To pronote efficiency in grading and use, structural |unber
is put in three classifications according to its size and use. These are

(a) Beans and stringers. Pieces of rectangular cross section, 5 by 8
inches and up, graded with respect to their strength as beans when
| oaded on the narrow face (edgew se).

(b) Joist and planks. pieces of rectangular cross section, 2-to 4-inches
thick by 5 inches or more in widths graded with respect to their
strength as beans when |oaded either edgewi se as joists or flatw se
as pl anks.

(c) Posts and tinbers. Pieces of square or nearly square cross section,
5 by 5 inches and larger, graded prinarily for use as posts or

colums, but adapted to miscellaneous uses in which strength in
bending is not especially inportant.

Size standards. Size standards for structural stress grades are given in PS-20

The mini mum dressed di mensions of structural joist and planks, beanms and
stringers, and posts and tinbers are shown in Table VIII (see footnote 4).

Rough |unber shall be sawn full to nominal dimensions except that occasiona
slight variation in sawing is pernmissible. In any one shipnment, as |east 80
percent of the pieces shall be of full nominal dinensions, and the remainder not
more than |/16-inch scant.

Standard lengths in all three use classes are multiples of 1 or 2 feet.

Structural design with lumber is based on the actual size; as noted above, this
actual size in dressed lumber is somewhat less than the noninal size. Tables of
permtted sizes of knots in the detailed grading rules are related to the

nom nal rather than to the actual width to face.

Har dwood standard grades. The National Hardwood Lunber Association issues and
admi ni sters grading rules for all commercial hardwood species. Hardwood |umber
is graded according to three basic marketing categories: Factory Lunber,

Di mension Parts, and Finished Market Products. Lunmber for factory and shop
uses, rather than building construction, conprises the bulk of hardwood
production, and the grading rules accordingly parallel those for softwood
factory and shop lunber. The following is a guide reference to the principles
of the rules, not the rules themselves

116



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

Factory | unber. In rules for standard grades of hardwood |unber for factory and
shop use, the grade of a piece of lunber is deternined by the proportion of the
piece that can be cut into a certain nunber of snaller pieces of material clear
on one side, and of not less than a certain size. In other words, the grade
classification is based upon the amount of clear, usable lunber in the piece
rather than upon the nunber or size of the defects. This clear material

commonly termed “clear cuttings,” nust have one face clear and the reverse face
sound, which neans free fromrot, heart center, shake, and other features that
materially inpair the strength of the cutting. Sonme grades require only that
cuttings be sound.

The highest grade of hardwood is termed “Firsts” and the next grade "Seconds".
The term “First and Seconds,” generally witten FAS, practically always
designates the highest commercial grade. The third grade is termed “Selects,”
followed by No. 1 Common, No. 2 Common, Sound Wormy, No. 3A Common, and No. 3B
Common.  Table XII presents cutting requirenents for the various hardwod
factory grades.

The grade of hardwood lunber is generally determined fromthe poorest face
There are exceptions, such as Selects, where both faces nust be considered, and
also in No. 3A Common, which also admts pieces that grade not bel ow No. 2
Common on the better face, with the reverse face sound. In wal nut and cherry
the heart face dictates the side for inspection innost grades

Standard lengths are 4 to 16 feet in nultiples of 1 foot, but not nore than 50
percent of odd lengths are admtted.

St andard thicknesses are 3/8 inch, 1/2 inch, 5/8 inch, 3/4 inch, 1 inch, 1-1/4
inches , 1-1/2 inches, 1-3/4 inches, 2 inches, 2-1/2 inches, 3 inches, 3-1/2
inches, 4 inches, 4-1/2 inches, 5 inches, 5-1/2 inches, and 6 inches.

Thi cknesses of 1 inch and nore usually expressed in quarter inches, thus, 4/4,
5/4, 6/4, 8/4, 10/4.

Har dwood |unmber is usually sold rough rather than dressed. There are no fixed

t hi cknesses for the piece as a whole corresponding to the various nonina

t hi cknesses in which softwood lunber is usually sold. The “cuttings” used as
the basis of grade determination nust, however, be standard thickness and there
must be no greater variation in the thickness of the board than is allowed under
the description of mscut l|unmber which is given in the grading rul ebook.

For lumber that is sold surfaced, the dressed thicknesses are as follows:

Rough Surfaced two sides
Inch I nch

3/8 S2S to 3/ 16

1/2 S2S to 5/16

5/8 S2S to 7/ 16

3/4 S2S to 9/ 16
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Rough Surfaced two sides

I nch I nch
1 S2S to 13/ 16
1-1/4 S2S to 1- 1/16
1-1 2 S2S to 1- 5/16
2 S2S to 1- 3/4
2-1/2 S2S to 2- 114
3 S2S to 2- 34
3-1/2 S2S to 3- 1/4
4 S2S to 3- 34

Di mension parts and finished market products. The hardwood dinmension industry -
or the wood parts industry, as it is frequently called - processes hardwood

| unber to wood parts made to the specific requirenents of a product. These are
further processed in fabrication by producers who nanufacture such products as
furniture, vehicle bodies, cabinets, and tools. Har dwood di nension stock is
produced under the rules of the Hardwood Dinmension Manufacturers Association

Har dwood di mension |unber and products are defined as hardwoods, normally kiln
dried, which have been processed to a point where the maxi mum waste is left at
the mll and the maximum utility delivered to the user. They are nanufactured
fromrough lunmber to specific length, width, or thickness, in a specific grade
and to the specific requirenents of a particular plant or industry.

Har dwood di nension |unber and products nay be purchased in rough planks, sawed
and ripped to approxinmate size, or may be further fabricated by one or nore
additional operations. Hardwood dinension is produced in solid or glued-up form
(edge-glued and lamnated) and is classified as rough hardwood di mension,

seni f abricated hardwood dinmension, or conpletely fabricated hardwood di mension.

Table Xl is a reference chart of cutting requirements for standard grades of
hardwood. For exceptions and other requirenents for respective grades and
species, refer to the “Rules for Measurenent and Inspection of Hardwood and

Cypress Lumber” issued by the National Hardwood Lumber Association.

Table Xl indicates the yield of clear-face cuttings adnitted to each grade by
limting the nunber of cuts to specified widths and lengths; i.e., a piece
6-inches wide, having a surface nmeasurenent (S.M) of 4 to 9 feet nust yield
11/12 or (91 2/3 percent) of clear-faced material in one cut in order to be
adnmtted or graded as “Firsts”; 10 to 14 feet S'M nust yield 11/12 or (91 2/3
percent) clear-face in tw cuts. Paragraph 70 of Rule for Measurenent and

| nspection of Hardwood and Cypress Lunber defines special rules governing pieces
4 and 5 inches in wdth.

Availability of Gades and Sizes

There is a large and adequate production of lunber, but the bulk is in certain
grades and sizes. Mst of our tinber stands consist of trees that yield
relatively small proportions of high grade lunber in the larger widths, |engths
and thicknesses. Only a very small percentage of trees produce |ogs vyielding
mai nly high grade lumber in large sizes
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Availability of grades is affected not only by what mlls produce but also by the
degree to which grade selection is correlated with actual use requirenents.
Careful ordering is important not only to save noney but to get orders filled
more pronptly.

The nost avail able sizes for species comonly used at mlitary installations are
2 inches and under in thickness, 10 inches and less in width, and 16 feet and
less in length. Softwood species, such as pine and fir, are normally sold on
the standard dressed-thickness basis of yard |lunber, the widths in specified
[-inch multiples and the lengths in specified |-foot nmultiples. Hardwood

speci es, such as oak and naple, are nost readily available in rough thicknesses
and in the random wi dths and |engths characteristic of factory and shop |unber.

Al'l species are available in nominal |-inch thickness. Sone are mainly in this
thi ckness, sone mainly 2-inches and thicker, and some largely 1-1/4 and 1-1/2
inches for use in sash and door manufacture or for resawing into thinner box
material. Lumber less than |-inch thick, such as is adapted to use in many
containers used by the mlitary, is not produced in the ngjority of sawmlls
MIls producing soft pine lunber, however, are nore accustonmed than other to
filling orders for resawn lunmber. Resaw ng denser species presents sone
difficulty in preventing cupping of the thin resawed stock. This difficulty can
be obviated by special seasoning and piling treatnments, but often this is not
consi dered practical

Resawi ng to get thin lumber for box sides, tops, and bottomis not done at
mlitary establishments, nor is thin |unber purchased to any |arge degree. The
result is that many containers that could be made from 3/8, 7/16, or 9/16 inch
| unber are made of 1 inch. Sonmetimes 1 inch lumber is dressed down to one-half
inch, but that is extremely wasteful of |unber even though shipping costs are
thus reduced. provision for wder use of resawn |umber for many mlitary
containers is highly desirable by contracting with sawrills or other comercia
concerns .

Wdths of 8 inches and under are nost readily available in all species; 10 inch
wi dths are not scarce. In widths 12 inches and over the supply is tighter and
largely confined to western species.

Length specifications are very inportant with respect to availability and cost.
Most of the National Stock Nunbers for hardwood and softwood will cover a
requirenent to permt random |lengths to be furnished. These lengths will permit
quantities of short length of nostly 6 feet to 9 feet to be furnished along with
| onger lengths that may be 14 feet and longer. The random | engths specified
will generally be those that are readily available in the market.

Mlitary installations that order mnimm l[engths that exceeds the |engths
available in the market can expect to pay premium prices. Mst mlitary
containers are of such size that lunber lengths of 6 and 8 feet are suitable.

If standard random | ength shipnents are not practical due to standard end uses,
such as car blocking and bracing, orders for specific lengths may be practical
Even for these orders, every effort should be made to eliminate excessively |ong
| engths, which may be difficult to obtain.
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Thickness and length preferences on the part of mlitary installations introduce
some problems in relation to availability, as discussed above. On the other
hand, sone mal practice can be easily corrected when a fuller under-

standing of the subject is reached. It is extremely wasteful of costly high
grade luner, for exanple, to saw up 20-foot boards of Select |lunber a foot wide
into ordinary box dimensions. Yet this has occurred, with the explanation that
it mnimzed stocking and storage problemns.

The sizes in which lunmber items are nost generally available do not mean that

| arger sizes cannot be obtained where actually required. If the |argest sizes
are not available on the market for those who nust have them they can be made
avail able by the application of nodern gluing and |amnating nethods.

Econonmy can sonetimes be gained by ordering box shook, dimension stock, or
softwood cut stock, all of which are delivered in the rough or finished sizes

want ed.

Lunber Associ ations

The follow ng lunber associations issue grading rules and sizes and provide
i nspection services. Organizations appearing in Section 2 are not included in
this listing.

Har dwood Di nmensi on Har dwood Di nmension Parts
Manuf acturers Associ ation Har dwood Interior Trim and
3813 Hi Il sboro Road Mol di ngs
Nashville, TN 37215 Har dwood Stair Treads and Risers
Nati onal Lumnber Standard G ading Rules
G ades Authority for Canadian Lunber

1055 W Hastings Street
Vancouver, Canada

Mapl e Fl ooring Hard Maple Flooring - Standard
Manuf acturers Association specifications and official

2400 E. Devon Ave. gradi ng rules

Des Plaines, IL 60018

Nat i onal Hardwood Lunber Rules of the neasurenent and
Associ ation i nspection of hardwood and

P. 0. Box 34518 cypress | unber

Menphis, TN 38134

Nort heast ern Lunber Standard grading rules for
Manuf acturers Associ ation Nort heastern | unber

4 Fundy Road
Fal nouth, ME 04105
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Nort hern Hardwood and
Pi ne Manufacturers
Associ ation, Inc.

501 Northern Building

Green Bay, W 54301

Red Cedar Shingle and
Handsplit Shake Bureau

5510 Wite Building

Seattle, WA 98101

Redwood | nspection Service
One Lonbard St.
San Franci sco, CA 94111

Sout hern Cypress

Manuf acturers Associ ation
805 Sterrick Building
Menphis, TN 38103

Sout hern Pine Inspection
Bur eau

P.O BOX 846

Pensacol a, FL 32502

West Coast Lunber

| nspection Bureau
P. O, Box 23145
Portl and, OR 97223

Western Wbod Products
Associ ati on

1500 Yeon Buil di ng

Portl and, OR 97204
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Oficial grading rules for
eastern white pine, Norway
pine, jack pine, eastern
spruce, balsam fir, eastern
hem ock and tamarack

G adi ng and packing rules for
certisplit red cedar shakes

G adi ng and packing rules for
centigrade shingles

Standard specification for

grades of California redwood
| umber

Standard specifications for
grades of tidewater red
cypress

Standard grading rules for
sout hern pine | unber

Standard grading rules for
West  Coast | umber

Gading rules for Wstern
| unber
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CHAPTER 5. MEASURING LUMBER

The standard unit of measurement for lunmber is the board foot. Lunber less than
| -inch thick is based on surface neasure. Some types of finish |unber, such as
moul dings and trim are sold by the linear foot. Cormmon commercial quantity
units are “per 1,000 feet board neasure,” or “per MBF,” or “per MSF," or “per
100 lineal feet” or “per CLF,” and prices are generally quoted in terns of these
quantity units.

A board foot represents the quantity of |unber contained in a board that is

| -inch thick, 12-inches wide and 1 foot long or its cubic equivalent. For
exanple a board |-inch thick, 6-inches wide and 2 foot long is also 1 board foot
and these calculations are explained in the narrative that foll ows:

It is inportant to note that, in practice, the board foot cal culations for |unber
is based on its nomnal thickness, nomnal width, and actual length. As noted
in Table VIIl, nomnal sizes are not actual sizes.

Table XlI| gives the actual board-foot content of various sizes of boards and

di nensi on | unber. The cross sectional sizes given are “nominal,” that is, those
comonly used for rough lumber. For nbst species, Anerican Lunber Standards
sizes for yard lunmber are used.

Table XIlI can be used in conputing board footage if the nunber of pieces needed
is known. Thus, 1,000 2 by 4's 12-feet long would contain 8,000 board feet of
1 unber.

Anot her way of conputing board neasure is to nmultiply the nunber of pieces by
the nominal thickness in inches by the nomnal width in inches by the length in
feet, and then divide the result by 12, thus -

Pieces X thickness (inches) X width (inches) X length (feet) = BF.
12

As an exanpl e:

220 pcs. X 2 inches X 6 inches X 24 feet = 5,280 BF.
12

To cal cul ate surface neasure, which is sinply square feet, forget about the
thickness.  For exanple:

180 pcs. X 8 inches (width) X 16 feet (length) = 1,920 SF.
12

Stock mouldings are sold by lineal nmeasure. Sonmetines it is necessary, however,
to calculate the nunber of lineal feet on the basis of a board foot estinmate
When the thickness and width of the nouldings are such that they nust come out of
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| unber nomnally |-inch thick and wide, or nore, use this formula:
Board nmeasure X 12 = |lineal feet.

Thi ckness (inches) X width (inches)

For exanple, how many lineal feet of 1-1/4 by 3-inch stock are there in 500
board feet? Using the formil a:

9500 x 12 = 1,600 |ineal feet.
1-1/4 x 3

Board rule. The board rule, Figure 36, is a sinplified conputor used to
determine the quantity of “board-feet” contained in a piece. To use the board
rule in determining the board feet in a piece 6-inches wide, 14-feet long, and 1
inch in thickness, lay the rule across the board and read the board feet
directly above the 6 inch mark and on line with the known length (14 feet). The
board feet contained in this piece would be 7. For lengths of 12 feet, the inch
mar kers correspond to the board feet contained in the piece. Both sides of the
board rule are marked and are accurate for the standard nomnal sizes of

| umber . In lumber specified to be nmeasured with a board rule on actual w dths,
pi eces neasuring to the even half foot are alternately counted as of the next

hi gher and l[ower foot count. Fractions below the half foot are dropped and
fractions above the half foot are counted as of the next higher foot.
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CHAPTER 60 STRUCTURAL GLUED- LAM NATED TI MBER
Gener al

Wiile' the art of wood gluing is very old -- dating back to the time of the

anci ent Egyptians -- structural gluing as it is thought of today dates from the
turn of the twentieth century, when many glued laminated tinber bridges and

bui I dings were built in Europe using softwoods and casei n adhesives. Structural
tinber lamnating was introduced into the United States in the early 1930’s. In
1934 a building using glued |am nated tinber three-hinged arches was constructed
on the grounds of the U S. Forest Products Laboratory in Mdison, Wsconsin.
This building is still in use by the Laboratory.

World War Il created a great demand for heavy tinber construction for military
and industrial uses and accelerated the devel opnent of the lamnating industry.
Anot her inmportant factor in the growth of the lanminating industry was the
formation in 1952 of the American Institute of Tinber Construction (AITC). The
Institute was formed by a group of the nation's leading fabricators of both sawn
and glued lamnated structural timber as a nmeans of advancing properly engi-
neered, fabricated, and erected structural tinber fram ng. [t has established
standards, specifications, and design reconmendations for engineered tinber
construction.

The lam nating industry, acting through AITC, developed and submitted to the

U S. Department of Conmerce a proposed voluntary product standard for structural
glued lam nated tinber. This document gained approval and was first promulgated
in 1963. It was revised in 1973 and re-issued as Voluntary Product Standard PS
56. It covers the minimumrequirenents for the production of structural gl ued-
| ami nated tinber.

The term “structural -glued laminated tinber,” or “glulam” as used in this
chapter, refers to an engineered stress rated product of a tinmber |amnating

pl ant, conprising assenblies of suitably selected and prepared wood |am nations
securely bonded together with adhesives. The grain of all lamnations is
approxi mately parallel longitudinally. The separate |anminations may not exceed
2 inches in net thickness. They nay be conprised of pieces end-joined to form
any length, of pieces placed or glued edge to edge to make wi der ones, or of

pi eces bent to curved form during gl uing.

The advantages of gl ued-1anminated wood construction are many and significant.
They include the foll ow ng:

(a) Ease of manufacturing large structural elements from standard
conmerci al sizes of lunber. Lamnated beans of over 100 feet and

arches and dones with clear spans exceeding 300 feet have been built.
(b) Achievement of excellent architectural effects and the possibility of

individualistic decorative styling in interiors, as nearly unlinited
curved shapes are possible.
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(c) Mnimzation of checking or other seasoning defects associated with
| arge one-piece wood menbers, in that the lanmnations are thin enough
to be readily seasoned before manufacture of menbers.

(d) The opportunity of designing on the basis of the strength of seasoned
wood, for dry service conditions, inasmuch as the individual
| ami nations can be dried to provide menbers thoroughly seasoned
t hr oughout . Lunber used for lamnating nust be seasoned prior to
gluing to nmeet the requirenents of PS 56

(e) The opportunity to design structural elenents that vary in cross
section along their length in accordance with strength requirenents

(f) The possible use of lower grade material for less highly stressed
| am nations, without adversely affecting the stuctrual integrity of
t he menber.

(9) The manufacture of large laninated structural nenbers from the
smal ler pieces is increasingly adaptable to future timber econony, as
more |unber conmes in snmaller sizes and in |ower grades. Figure 37
illustrates the handling of a glued |amnated tinber beamin a
fabricating plant.

Neither building materials alone, nor building features alone, nor detection and
fire extinguishing equipnent alone can provide the nmaxi num safety fromfire in
bui ldings. A proper conbination of these will provide the necessary degree of
protection for the occupants and for the property.

Wod, when exposed to fire, fornms a self-insulating surface |ayer of char and
thus provides its own fire protection. Although the surface chars, the
undamaged wood bel ow the char retains its strength and will support |oads
equivalent to the capacity of the uncharred section. Very often, heavy tinber
menbers will retain their structural integrity through long periods of fire
exposure and still remain serviceable after the surface has been cl eaned and
refinished. Ibis fire endurance and excellent performance of heavy tinber is
attributable to the size of the wood nmenbers and to the slow rate at which the
charring penetrates.

In 1961, a conparative fire test of an unprotected structural glued-Iam nated
ti mber beam and an exposed structural steel beam was conducted at the Southwest
Research Institute. The following is quoted froma report on the test

entitled, “Conparative Fire Test of Tinber and Steel Beans” available fromthe
Nati onal Forest Products Association.

“The wood beam continued to support its full design |oad, throughout the test,
with a maximm deflection of only 2-1/4 inches at 30 minutes. The uniform
deflection rate of the wood beam denonstrates the dependability of heavy tinber
fram ng under fire conditions.
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“At the conclusion of the test, the wood beam was sawed though at a representa-
tive section, revealing a depth of char penetration of approximtely 3/4 inch on
each side and 5/8 inch on the bottom

“While the penetration of char at the glue line was slightly greater, the
deflection record denonstrates that the integrity of the casein adhesive board

was nmaintained during fire exposure

“Thus, after 30 minutes of fire exposure, during which tenperatures in excess of
1500° F were recorded, 75 percent of the original wood section renained
undamaged and the beam continued to support its full design |oad.”

It is also significant to note, in the case of all wet-use adhesives used by the
structural tinber lamnating industry and required by PS 56, that the glue line
is not consumed by fire any faster than the wood.

How wel | a structure perfornms in protecting life and property in a fire, rather
than the conposition of the naterials used, is therefore, the inportant
criterion by which to judge the ultinate safety of the structure.

Econony. The econonic success of the construction of a project may be greatly

i nfluenced by design. The designer nust recognize that the entire building, not
merely one conponent such as a beam or a truss, should be properly designed and
engi neered to obtain maxi mum econony. Often, it is less expensive to call for a
fabricator’'s standard glued-lamnated arch, beam or truss pattern than for a
custom design. However, each structure should be analyzed so that its own
requirenents for utility and econonmy will be satisfied and so that it wll not
be forced arbitrarily to conformwth a stereotyped structural frame work design.

Applications. Structural glued-lamnated tinber is used in a great variety of
appl i cations. Anong its structural applications are highway and rail way
bridges, industrial buildings, and farm buildings, to nane only a few

QG ued-laninated tinber is also used in the construction of ships, dredge spuds
and various nonstructural applications. Figures 38 and 39 illustrates two of
the applications for glued-laninated tinmbers. Gued-laninated tinber is
purchased by the Government for ship and boat use under ML-W2038, ML-W15154,
and M L-W24126.

Limting Factors

There are certain limting factors concerning glued-lam nated tinber which nust
al so be considered. Anmong these are:

(a) The cost of the lam nating process raises the cost of the finished
menber above that of a solid sawn nmenber. However, because of the
design variations made possible through the use of glued-Iamn nated
tinber, sizes and shapes not available in solid sawn tinmbers nay be
produced.
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(b) Geat care and continuous quality control mnust be provided by the
| ami nator during production in order to meet the requirenents of PS
56. On the other hand, this greater degree of control results in
better assurance of a quality product.

(c) Large curved |ami nated nenbers may create shipping difficulties. The
| ami nating industry has offset this limtation to a large extent by
designing special connections which permt assenbly of the menber at
the job site, and by the devel opment of special rail cars and truck
trailers to handle these nenbers. Figure 40 illustrates the special
care required in planning the design in order to facilitate shipping.

Species Used for Lam nating

Lunber used for structural lamnating includes those species whose allowable
unit stresses have been developed by the industry and the U S. Forest Products
Laboratory. Allowable unit stresses for structural glued-lamnated tinber are
set forth in AITC 117, AITC 119, and AITC 120

Sof t woods, principally Douglas-fir and southern pine, are nost conmonly used for
| am nated tinbers. Oher softwoods used include western hem ock, l|arch, and
redwood. Boat tinbers, on the other hand, are often nmade of white oak because
it is noderately durable under wet conditions. Red oak, treated with
preservative, has also been |anminated for ship and boat use. O her species can
al so be used, of course, when their nechanical and physical properties are
suited for the purpose.

Lunber for lamnating is carefully selected for knot size and |ocation, slope of
grain, rate of growh, density, and other factors that affect the strength or

appearance of the finished product. The |unber naybe based on conmerci al
grades or on special lamnating grades. \Where it is based on comercial grades
it must neet special requirements for |amnating.

The finished nenber nust function as a unit; therefore, the lunber nust be
surfaced so that the faces can be brought into close contact. This requires
that individual |amnations have a smoth surface and be of uniform thickness
across the width and al ong the Iength.

The moisture content of the lunber at the tine of gluing should approxinate that
which it will attain in service but may not exceed 16 percent. Misture content
is measured by nmeans of portable electric neters or by automatic netering
devices in the production |ine.

Standard sizes. The nost efficient and econonical production of glued-Ianinated
structural menbers or tinmbers results when standard |unber sizes are used for
the lamnates. Industry recommended practice uses nominal 2-inch thick |unber
of standard nominal width to produce straight menbers and curved nenbers
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where the radius of curvature is within the bending radius linits for that

t hi ckness of the species. The use of nominal |-inch and 2-inch thick |aninates
is generally the nost econonmical and is, therefore, recommended for all norna
uses.

Proper gluing procedures require surfaces planed uniformy smoth to exact

thi ckness with a maxi mum all owabl e variation of plus or minus 0.008 inch.
Recomrended standard practice is to surface nonminal 2-inch lanminations to a net
| -1/2-inch thickness, and nominal |-inch lamnations to a net 3/4-inch

thi ckness.  Finished depths of menbers are thus increments of these net

t hi cknesses. Lam nations of special thicknesses may be used because of bending
radius or the mixing of thicknesses for special purposes, thus resulting in net
finished depths which may be nonstandard.

It is necessary to surface wide faces of nmenbers to renmove the glue squeeze-out
and provide a uniformly smooth surface. Therefore the net finished width of the
gl ued-lanminated menber is less than the net finished width of industry standard
boards and di mension stock. I ndustry standard finished widths for glued-

| ami nated structural nenbers are given in Table XIII

TABLE XIII. Standard wi dths of Structural
gl ued- 1 aminated tinbers.

Nomi nal wi dth, inches 4 6 8 10 12 14 16

Net finished w dth, 3-1/8 |5-1/8 |6-3/4 | 8-3/4 |10-3/4 |12-1/4 | 14-1/4
i nches

Manufacturing and Quality Contro

The integrity of glued-lamnated tinmber is of primary inportance for the
protection of life and property whenever the product is used for structura
applications. The quality of the product is determned by the quality of the
| unber, the suitability of the adhesive and the techniques used in bonding the
| unber together with the adhesive

The manufacture of glued-laninated tinber differs from nmany other manufacturing
operations in that nost of the production is for custom products; that is, the
product is manufactured for a specific use. This nmakes true random sanpling of
the product difficult, and to assure the proper level of quality, PS 56 requires
that the laninator have a quality control system that provides a continous
detail ed check of each production process, a visual inspection of the finished
production, and physical tests on sanples of finished production.

The manufacturing procedures outlined below are followed, in general, by

lam nating plants in the United States, although individual plants may vary in
the detailed procedures. The quality control procedures indicated bel ow neet
the requirements of PS 56 and the “Inspection Mnual,” A TC 200
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Adhesi ves. Lam nating adhesives must conply with the specifications given in
Vol untary Product Standard PS 56. Adhesives are available which are suitable
for all applications of glulam including exposure to the weather, marine use
and pressure treatment. They will withstand the nost severe conditions of
exposur e.

Adhesive manufacturers’ quality control is of a high caliber; however, as an
additional safeguard, the laninator also perforns tests for strength and
durability on each batch of adhesives received at his plant.

Adhesives nust be spread with suitable equipnment so as to produce a uniform
application of a predeterm ned anount of adhesive. Wight of adhesive spread
can be deternmined by one of several different nmethods, but nust neet
requirenents of PS 56.

End joints. For a large proportion of lamnated timbers, because of their size,
pi eces of wood must be joined end-to-end to provide |amnations of sufficient

I ength. In most cases, the strength of tinbers is reduced by the presence of
end joints.

The highest strength values are obtained with well-mde plain scarf joints, the
| onest values are with butt joints. This is because scarf joints with flat

sl opes have essentially side grain surfaces that can be well bonded and devel op
high strength while butt joints are end grain surfaces that cannot be bonded
effectively. Finger joints are a conpronise between scarf and butt joints and
strength varies with joint design. The thickness of assenbled end joints must
be within 0.020 inch to 0.005 inch to assure full pressure during the joint cure
period. Both the plain scarf joints and finger joints can be manufactured with
adequate strength for structural glued-lamnated tinbers. The adequacy is
deternmined by the physical testing procedures outined in PS 56. Figure 41
illustrates three types of end joints.

Butt joints. Butt joints generally can transmt no tensile stress and can
transmt conpressive stress only after considerable deformation or if a meta
bearing plate is tightly fitted between the abutting ends. In normal assenbly
operations, such fitting would not be done, and it is therefore necessary
assune that butt joints are ineffective in transmtting both tensile and
conpressive stresses. Because of this ineffectiveness, and because butt joints
cause concentration of both shear stress and longitudinal stress, they are not
recomrended for use in horizontally lamnated structural glued-lamnated tinbers

Edge joints. A lamnation may consist of two or nore pieces of lunber placed
edge to edge. The edge joints need not be glued except when occuring in nenbers
| oaded nornmal to lamnation edges, or in nenbers where the edge joint is |oaded

in shear.

Face joint assenbly and bonding. The individual |amnations are passed though
equi pnent that spreads adhesive on one or both faces. As the lam nations energe
from the spreader, each is placed in a clanping form Prior to this time, the
clamping formw |l have been set to the desired shape of the finished
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FI GQURE 41. Typical end joints for structural gl ued

| ani nated tinber.
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menber by means of full-scale lunmber or plywood tenplates which are built in the
pl ant.

As the lam nations are placed in the form quality-control personnel carefully
check to deternmine that proper assenbly times are observed. Assenbly tine

consi sts of open assembly, which is the time elapsed between spreading the
adhesive and assembling the spread surfaces into close contact with another, and
cl osed assenbly, which is the tinme elapsed fromthe assenbly of the first

| am nations of the package into intinmate contact until final application of
pressure or heat or both to the entire package.

C anping and pressure are necessary to bring the surfaces of the lamnations
being bonded into intimte contact, to pull the nember into shape, to force out
excessive adhesive, and to hold the pieces firmy together until the adhesive
has devel oped sufficient strength. The means of pressure application nust be
such that uniform pressure is applied and naintained throughout the curing
period of the adhesive. The entire menber is tightened as a unit. In nost
plants evenly spaced clanps are progressively and uniformy tightened with an
air inpact wench. Some plants use hydraulic presses for applying pressure to
smal | er nmenbers. \ere clanps are used, bolts are checked with a torque wench
to ensure that the correct pressure has been applied and is being maintained.
PS 56 prohibits the nailing of the structural portion of lamnations in |lieu of
clanping or other positive methods of controlling pressure.

Gue-line cure is inmportant. Some adhesives cure at room tenperatures, while
others require added heat. Heat may be supplied in a nunber of ways. Some
plants raise the plant tenperature overnight, some place space heaters near the
curing menbers, some use special curing chanbers, and some place canvas or
plastic “tents” over the menbers and introduce heat.

Finishing. After the l|aminated nenber has been renoved fromthe clanmps, it is
transported to the plant’s finishing area where it is planed and cut to Iength,
fabrication of holes or claps for connections is perforned, and the menber is
seal ed, stained, or painted in accordance with job specifications.

Three appearance grades have been established for structural glue-Iam nated
nembers.  They are “industrial,” which is ordinarily suitable for construction
in industrial plants, warehouses, garages, and other uses where appearance is
not of primary concern; “architectural,” which is ordinarily suitable for
construction where appearance is an inportant requirenent; and “premum” which
is suitable for uses which demand the finest appearance. The appearance grades
apply to the surfaces of glued-lam nated nenbers. They do not apply to

| am nating procedures, nor do they nodify design stresses, fabrication controls,
grades of |unber used, or other provisions of standard |aninating

specifications. Figure 42 illustrates a lamnated tinber undergoing a finishing
process.
Quality control. In order to determ ne conformance to PS 56 and the job

specifications, all production is visually inspected for dimensions; shape
i ncl uding canber and cross section; type, quality, and location of edge and end
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L-128

FI GURE 42. Curved |aninated tinber being planed to standard di nensions.
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joints; appearance grade; |unber species and orientation of grades; moisture
content; adhesive type; and glue-line thickness.

Physical tests, consisting of in-line tests and tests on sanples of finished
production, are run by the lamnator to assure a proper day-to-day |evel of
quality. Face, edge, and end-joint bonding and each conbination of wood species
and adhesive type used by the plant are represented by sanples cut either from
production menbers or from special sanples nade under production conditions

Quality of face joint bonding is determned by a block shear test. In this
test, sanple of lamnations adjacent to glue lines are cut with the glue lines
intact. The forces necessary to shear the blocks along glue line and the wood
failure on the sheared surfaces are neasured. The block shear test may also be
used to evaluate scarf joint bonding.

For wet-use service and additional test for integrity of glue bonds, known as
the cyclic delam nation test, is perforned. Init, a production sanple is
saturated with water in an autoclave or similar pressure vessel, a vacuumis
drawn, and then pressure is applied. After renoval from the autoclave the
sanple is dried in an oven. The soaking-drying cycle is then repeated tw ce.

At the end of the final drying period, the total length of open glue lines
(delam nation) is measured and conpared to the total length of glue line on the
sanpl e.

The plant quality control departnment maintains careful records of block shear
tests, delamnation tests, and other |aboratory tests to ensure conformance to
PS 56. Figure 43 shows a Quality Inspector checking a conpleted |amnation
timber.

Marking and Certification

Provision is made in PS 56 for marking or certifying structrual glued-Iam nated
timber nmenmbers with the identification mark or certificate of a qualified
inspection and testing agency as evidence that the nenbers are in confornance
with the Product Standard and the applicable job specifications. In permtting
the use of its marks or certificates, the qualified inspection and testing
agency must determne (a) that the quality control system of the manufacturer of
the product, including his quality and procedures manuals and their application
enable him to manufacture products that conformwith PS 56; and (b) by periodic
inspection, that the manufacturer applies identification marks of conformance to
PS 56 and the applicable job specifications only on products which in fact so
conform

The lam nating industry, in developing PS 56 through AITC, added the provisions
on marking and certification of products as a means of assuring the purchaser
that he is getting structrual glued-lamnated tinber of the grade and quality
specified. The Institute established the AITC Inspection Bureau, which is a
qualified inspection and testing agency as defined in PS 56, and permts only
qualified lamnators to use AITC quality marks and certificates of conformance
PS 56.
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CHAPTER 7.  PLYWOOD
CGENERAL

Pl ywood, an engi neered product of real wood, is manufactured with an odd
nunber of |ayers, each layer consisting of one or nore sheets of veneer (thin
sheets of wood) called plies. These layers are glued together with the grain
of adjacent layers at right angles (see Figure 44).

Today, veneer for construction and industrial plywod panels usually is rotary
peel ed rather than sliced or sawn, as is frequently done with decorative
hardwoods.  Plywood is nmanufactured from peeler logs cut into “blocks” usually
about 8-1/2 feet long. The blocks are placed in a giant lathe (Figure 45) and
rotated against a long knife which peels the wood off in Iong, continuous

thin sheets. The veneer is conveyed to clippers which cut it to desired
widths, after which it is run through dryers and reduced to about two to five
percent noisture content. After careful grading, the veneer goes to the glue
spreaders (Figure 46) where adhesive is applied and the plywood panel is laid
!l The plywood is then generally hot-pressed (Figure 47) in a large

mul ti-opening hydraulic press. The application of both heat and pressure
cures the glue in a matter of mnutes. After renoval fromthe press the
panels are trimed to size, and sone grades are sanded.

Wod species. Some 70 wood species are used in the manufacture of

construction and industrial plywod under PS 1. They are classified into five
groups (Table XIV) based on stiffness and strength properties with the

stiffest and strongest woods in Goup 1. Mst of the woods listed in Table XV
are individual species, but sone are trade groups of related species conmonly
traded under a single name without further identification.

Design stresses are published for Goups 1 through 4. Al woods within a

group are assigned the sane working stress so that the designer/builder need
only concern himself with four design stress groups instead of 70 wood species.
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FIGURE 47. Hot—press bonding of layups into plywood panels.
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STANDARDS AND GRADI NG

The grading of plywod is closely linked to the product standard under which
it is produced. Plywood that carries the grade-trademark of the Anmerican

Pl ywood Association conforns with NBS Voluntary Product Standard PS 1 for
Construction and Industrial Plywood

Periodically updated and revised, the purpose of PS 1 is to establish
national ly recognized requirements for the principal types and grades of
construction and industrial plywod; and to provide a basis for comon
under standi ng anmong producers, distributors, and users of the product.

The product standard PS 1 covers the wood species, veneer grading, glue bonds,
panel construction and worknmanship, dinmensions and tol erances, marking

moi sture content, and packing of plywod intended for construction and
industrial uses. Hardwood and decorative plywod is covered under Product
Standard PS 51, initiated by the Hardwood Plywood Manufacturers Association.
Product Standard PS 51 covers plywood intended for use as decorative wal
panels, for cut-to-size and stock panels used for furniture, cabinets,
containers, and specialty products, and some marine applications.

Those concerned with nmilitary standards for plywood generally follow NN P-530
for Plywod, Flat Panel, which adopts by reference PS 1 and PS 51 thus
permitting mlitary contractors to nake purchases using standards referred to
by the trade.

Pl ywood is manufactured in two types, Interior and Exterior, wth
classification made on the basis of resistance of the panels to noisture.
Wthin each type of plywod is a variety of plywood grades which fall into one
of two broad categories: appearance and engineered grades.

Exterior plywod. Exterior plywod has a fully waterproof glueline and is

di stinguished frominterior plywod by its superior resistance to misture and
weat her . If the plywood is to be permanently exposed to the weather, or used
in other conditions where its equilibrium nmoisture content continuously or
repeatedly will exceed 18 percent, exterior plywod should be used

The veneers used in the backs and inner plies of exterior plywod are of a
hi gher grade than those used for interior plywod. No veneer grade below Cis
al l owed for exterior plywood.

Interior plywod. Interior plywood is manufactured with three different types
of glue: exterior, intermediate, and interior. Interior plywod wth
exterior glue is excellent for projects where durability is required for |ong
but not permanent construction delays. Interior plywod with exterior glue
has another advantage; it permts the use of the same shear stresses as those
for exterior plywod. Shear strength varies with the kind of glue used,
whereas other allowable stresses vary with the type of panel, whether interior
or exterior.

Interior plywood with intermediate glue may be used where noderate delays in
providing protection are expected during construction, or where high humdity
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or water |eakage may occur tenporarily. Interior plywod with interior glue
is recommended for indoor applications or where only short exposure to
incl ement weather or high humidity is anticipated.

Appearance grades. Appearance grades (Table XV) of plywood are identified in
terms of the veneer grade used on the face and back of the panel. Veneer
grades (Table XvI) define the appearance of the panel, and specify allowable
nunbers and sizes of repairs that may be nade in veneers during manufacture
as well as natural unrepaired growh characteristics

The species group nunmber is assigned on the basis of the species used for the
face and back veneers. \ere these outer veneers are not of the same species
the group nunber refers to the weaker species. An exception is made for
decorative and sanded panels 3/8-inch thickness or |ess. These panels are
identified by the group nunber of the face species.

I nner veneers are allowed to be of a different group. MARINE and the
STRUCTURAL | grades, however, are required to have all plies of Goup 1
speci es.

Engi neered grades. Engineered grades are now designated as Perfornmance Rated
Panel s because they may be fabricated as nonveneered panels (waferboard,

particle-board, or conposites) as well as plywod, Table XVII. Appearance is
secondary to strength. Performance Rated Panels include interior and exterior
sheat hing panels which nmay be designated as Structural | or 11. These

Structural grades are used where strength properties are of maximm

importance, as in shear walls. Both have restrictions as to the wood species
group from which they can be manufactured; size and number of defects and how
they are repaired; and the fact that they nust be nade with exterior glue.
Panel s confornming to this rating system are designated by thickness and span
rating, rather than be referenced to the wood species group, and the grade
designations of face and back veneers.
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TABLE XVII. Guide to APA Performance-rated panels.
_"”“*g,;d'l. T Typical Most Common Thicknesses (in.)
Designation Description & Common Uses Trademarks sne | 38 | w2 5/8 3/4
Specially designed for subflooring and wall and root
sheathing, but can also be used for a broad range ot other
APA RATED construction and industrial applications Can be RATED SHEATHING
SHEATHING manufactured as conventional veneered plywood, as a 32/16 '/2NCH
EXP T or 2 composite, or as a nonveneered panel For special SIZED FOR sm:ch ® ® e ] ®
engineered applications, including high load re- EXPUOSOgﬂE
quirements and certain industrial uses, veneered panels T'"—t_m;‘ﬁm_
wd conforming to PS 1 may be required Specify Exposure 1 e ——
g when construction delays are anticipated
=3 Unsanded all-veneer PS 1 plywood grades for use where =APA
9 APA STRUCTURAL strength properties are of maximum importance struc- "‘S‘I‘: i’:ﬁ:‘;{‘:‘c
ac | 1 & 1l RATED tural diaphragms, box beams, gusset plates, stressed-skin 24/Q0 3/8INCH ° ° ° ° °
Wd | SHEATHING panels, containers, pallet bins. Made only with exterior SIzED Fon seACHG
=lexp1 glue (Exposure 1). STRUCTURAL | more commonly 000
Z available 3 D e
(- 4
O For combination subfloor-underlayment Provides ————
O | APA RATED smooth surface for application of resilient floor covering AATED sAw':oA-l-fLooa
ol YURD.-I-FLOOR and possesses high concentrated and impact load resis- 24 o 23/32 INCH . °
- tance Can be manufactured as conventional veneered u%‘:g":’:ﬂﬁ:‘f;'f‘ﬂlz 1932 | 2332
3 EXP 1 or2 plywood, as a composite, or as a nonveneered panel EXPOSURE 1 I /
b= Available square edge or tongue-and-groove Specifv bx e
(@) posure 1 when construction delays are anticipated L
[- 4 — _
o for combination subfloor-underlayment on 32- and -
APA RATED ;S-mcdh spans and for heavy timber roof construction uuzosmg%f:gga
rovides smooth surface for application of resilient floor 48 oc '8
STURD-I-FLOOR coverings and possesses high concentrated and impact SIZED FOR SPACING 1-1/8
48 oc (24-1) load resistance Manufactured only as conventional 186 ‘W !
EXP 1 veneered plywood and only with exterior glue (Exposure T gtlcx;ﬂ_ff;"__
1) Available square edge or tongue-and-groove
— A
APA RATED Exterior sheathing panel for subflooring and wall and RATED s”;,‘:mgﬁ
SHEATHING roof sheathing, siding on service and farm buildings. crat 421/[02'4“ SPACING [ ] [ ] [} ® ®
EXT ing, pallets, pallet bins, cable reels, etc Manufactured as EXTERIOR
conventional veneered plywood 0
w A e LI
(7]
-
¢ | APA STRUCTURAL For engineered applications in construction and industry RATED SHEATHING
(o) 1 & || RATED where fully waterproof panels are required Manufac 22';6’5"3'/":}"'(:“ ° ° ® ® °
== | SHEATHING tured only as conventional veneered PS 1 plywood Un SIZED FOR SPACING
E EXT sanded STRUCTURAL I more commonly available % EXTERIOR
- PSITCC g 0n
>
o——--
For combination subfloor-underlayment under resilient A
APA RATED tloor coverings where severe moisture conditions may be RATED STURD-I-FLOOR
STURD-I-FLOOR present. asinbalcony decks Possesses high concentrated 20 oc 19/32INCH ® L
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SPECI AL USE PLYWOCDS

There are requirenents for plywod which for various reasons require closer
tol erances in manufacture or require conformance with certain durability and
bending tests as well as being limted to manufacture from certain species of
wood |

Aircraft use. Plywood and veneer intended for use in the fabrication of
structural or highly stressed parts of aircraft such as wing and fusel age
covering, wing rib webs, etc., must conformto requirenments of M L-P-6070.
This plywood is manufactured in only one grade with the adhesives limted to
t hose conformng to MVM A-181.

Pl ywood for boat and ship use. Plywod used for boat and ship construction is
of the quality necessary for special applications on vital equipment for

extreme environments. It is not intended for general construction where
commercial exterior grades can be used. Distinguishing quality features under
M L-P-18066 provide: decay resistance, limtation of defects affecting

strength, paint serviceability, and ply construction necessary for marine
exposure to insure the necessary stiffness and resistance to ply

del am nation. This type of plywood may be ordered in the treated or untreated
condition. Treated plywood shall conform to requirements of ML-P-19140, or

M L- P- 19550, as specified.

Metal -faced plywood. Metal-faced plywood intended for use in fabricating
ground equi pment and for nonstructural parts of aircraft nust conply with
requirements of ML-P-8053. This plywood is not intended to be used for either
primary or secondary structural aircraft purposes. It may be used as covering
to prevent dammge to the structural floor of cargo aircraft or as side plates
for fuselage rings to prevent damage to equi pment which is being parachuted or
as covering for |oading ranps.

Pl ywood for Boxes. Mst plywood used in shipping boxes must conformto PS 1
or PS 51. These boxes are usually ordered or manufactured to conply with
PPP-B-601. Treatment of plywod used for boxes conplying with PPP-B-601 mnust
conformto requirements of TT-W572.
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CHAPTER 8.  STRENGTH OF WOOD

GENERAL
Strength is inportant in everything that is built. In the franing of a
building, strength is the primary requirement, alnost to the exclusion of
other properties. In boxes, strength is one of the essentials. |f a board in

a box is strong enough and properly fastened, the box will safely protect its
contents. If a colum or girder in a structure is of proper size and grade and
is properly placed, it will fulfill its intended use and give satisfactory
service. Know edge of strength properties will help to avoid waste, reduce
wei ght, and serve economy through the use of box boards no thicker, and
structural parts no larger than necessary. The box |unber thicknesses given
in Specification PPP-B-621 for exanple, are based on known strength val ues
thus permtting inportant savings in lumber costs if followed.

Much confusion exists in regard to the neaning of “strength.” In its broader
sense, strength includes all the properties that enable wood to resist
different forces or loads. In its nore restricted engineering sense, strength

can apply to any one of the nechanical properties; in which event the name of
the property under consideration should be stated. A wood may rank better in
one kind of resistance to load than in another. Longleaf pine averages higher
than white oak in conpressive strength (endw se) but is |lower in hardness
Hence it cannot be said that longleaf pine is “stronger” than white oak

wi thout stating the kind of strength referred to. To conpare species
precisely, it is necessary to consider the kind of strength properties or
conbi nation of properties essential to the particular use, since different
kinds of strength are essential in different uses. Thus, |ongleaf pine
because of its higher conpressive strength (endw se), is superior to oak for
use in short posts that carry heavy endwi se |oads, whereas oak, because of
greater hardness, is superior in resistance to the wear and marring to which
some floors are subjected

Wod differs greatly in its strength properties with or across the grain. The
difference in the two kinds of conpressive strength has already been
mentioned. Sonme other properties, such as stiffness, are affected even nore
When a force or load is applied in the direction inclined at an angle to the
grain, the strength is internediate between the values with and across the
grain. Sinple conparative strength figures are given in Table XVIIl. These
figures are conposite values, or, in effect, index nunbers. They are mainly
for conparative purposes, and cannot be used for calculating the |oad-carrying
capacity of wood. The figures in Table XVIII are, however, an excellent and
easy neans of determining the relative merits of different species for various
uses. Average strength and related properties of clear, straight-grained wood
of a number of species can be found in the U S. Department of Agriculture
Handbook 72, entitled Wod Handbook.

156



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

9L VA 161 ZL 9L 87 agrdod moyyax
08 L Lel 98 z8 193 1s3eM ‘oradng
(s@10ads G 3O °AB) 23TYM
7€l G601 191 4] 001 1 PUE pal [BIOI2umod ‘sSieQ
LET S1T 8L1 %01 911 VA 1e3ns ‘ardeR
(s2103ds g jo °ay)
6LT (A4 81 [4A¢ GEl 0§ ani3 pue uedad ‘sSBIIOWOTH
901 19 81 8L 68 Ye pa1 ‘mny
061 %01 iy L6 901 % }001 ‘myy
91 99 621 YL 8 9¢ uedrIBwy ‘wig
CL 9¢ (44 £9 19 8¢ ui33sed ‘pooMu03I0)
LST %01 907 SoT 911 9% 399m8 ‘yoiig
(s@192ds 4 Jo °Ay)
6€1 801 191 901 011 i 23TYm TETIDdIBWMNOD ‘ysy
313 313 813 *313 *B13
aaryeaedwo) | sarieaedmo); aarjeiedmon aaTieaedwo) [sa1jeareduoy ‘q1 SAOOMAYVH
L 9 S K 3 A 1
aouey 8T8 (@81MpUD) juajuo)
yooysg ssaupaey §89UJ J13§ ya3uaags yj3usays 2InjsToN
Juoissaadumo) Buipuag | jusodxad z7 §9103ds 3O Lmwy
e 3003
sanieA Yyj3uaiys ajrsodwo) ot1qnd xad
JYy31apM

*89102d§ UOTIONIJSUOD

jue3iodwT 3Iow 3yl JO poom 1ea[o Jo sarzxadoid

Pe3IBI31 puB Yj3ualls [BI2ADS UT SJUTIEBI oATjeiedwo) TITAX FTAVL

157



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

(eA31s
1L Y 9¢T 1A 1L 8Z ‘231ym ‘pai jo -ap) sadnadg
99 VAY 9¢1 201 8 0¢ poompay
LS 18/ e1l 69 9 8¢ esoiapuod ‘auid
99 e Al 9L 89 LT oyepl ‘auld
96 96 191 T6 L8 8¢ jearlaoys ‘auiqg
601 1L 981 STt €01 % jea18uo] ‘auld
LOT €9 6L1 901 L6 9¢ uia3sam ‘yoae]
€L 0S Syl 1% 2L 6¢C 318800 38aM ‘}OOTWSH
L9 1¢ 11 6. ¢l 8¢ u1331sed ‘YooTwaH
(s@1oods
99 1% vl 9L L 9¢ # 3O °AB) 23Tym ‘113
99 (A4 [A/AS €8 SL o€ (°d£3 utejunoy) 113 sey3nog
98 8¢ 681 701 06 (13 (2443 3s®Od) 113 seI3nog
[4A (49 6€1 £6 6L (A% ss21d LD
16 112 €6 09 €S 1A ?31Tym uaaynos ‘iepa)
49 8¢ 801 SL 09 £C p21 uiajsam ‘iIepad
313 ‘313 ‘313 ‘313 ‘313
aarieaedmo) | aatieaedwo) satjeirdwo) | @ar3eiedwo)d aatT3eIRdWO) *q1 SAOOMLJIOS
L 9 S Y € 4 T
aouB) SIS (3s1MpUd) Ju3ajuU0Y
yooug s sauUpaeH ssauj3JTas yjduaigs yj8uaagys 2IN]STOY
uotssaidwo) 3utpuayg quaoaxad Z1 so103ds Jo aweN
Je j003
saniea yj8uails a3Tsodwo) 21gNd aad
Ju3IaM
poNUIIUOD -~ °*69102d§ UOTIONIJSUOD

jue3jioduy aiow a9yl JO pPooM I1e3[D JO sarjaadoad

PoI1E[91 puB J3duali3s [EIdAaS UT sJUTIBI 2ATjeiedwo) IIIAX ITEVL

158



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
SPECI FI C PROPERTI ES

Weight (density). Wod species vary greatly in weight, whether green or dry.

In order to be specific, various stages of drying or dryness nust be recognized
in establishing the weight, not only because of the effect of the noisture
content on weight, but because of change in volune due to shrinkage and swelling
with changes in misture content. Mbisture content also affects npbst strength
properties, well-seasoned wood being stronger than green wood. The figures
given in colum 2 of Table XVII|I are for 12 percent noisture content. The

moi sture content of commercially air-dry material is generally 3 to 5 percent

hi gher except in very dry climates |like the southwest. Large tinbers have a

hi gher average noisture content when thoroughly air-dry than small pieces

Bending strength. Bending strength is a measure of the load-carrying capacity
of beans, which are horizontal structural parts usually resting on two

supports. Figure 48 shows a beam or joist, carrying a bending load as it
transfers the weight of the house and contents to the foundation and col um
supporting it. Qher exanples of parts subjected to bending are framing of
crates or bhoxes, floor joists, girders, bridge stringers, |adder steps, shove
handl es, stadiumseats, and scaffold planks. The bending strength of a beamis
proportional to its width and to the square of its depth. For instance, a 6- by
8-inch beamis 50 percent stronger and also 50 percent larger than a 4 by 8, but
a 4-by 10-inch beamis 56 percent stronger while only 25 percent larger than a 4
by 8  Conparative bending strength figures for various species are given in
colum 3 of Table XVIIlI. In general, those species of greater weight, as shown
in colum 2 of Table XVIII, are also higher in bending strength.

Conpressive Strength (endwi se). Endw se conpressive strength is a nmeasure of the
ability of a short colum to carry load. Figure 49 shows a colum carrying a
compressive load as it transfers the weight of the house and contents to the
earth. Columms are generally square in cross section, usually upright, and
support loads that act in the direction of the length. Some exanples of endw se
conpression menbers are upright nmenbers in grandstands, nine props, and vertica
posts that support girders in buildings. The conparative values given in colum
4 of Table XVIII are applicable to colums in which the length is not nore than
11 tines the least dinmension, either thickness or width. Wien the length
exceeds 11 tines but is less than about 25 tinmes the |east dinension, both
stiffness and conpressive strength affect the load capacity. Still |onger
colums fail by buckling or bending, where stiffness alone is the controlling

factor.
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L-133

FI GURE 48. Bendi ng bad.
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FI GURE 49. Conpressive 1ood.
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Conpressive strength (crosswise). Conpressive strength in the crossw se
direction is a nmeasure of the ability of wood to resist indentation when a
concentrated load is applied to the side grain of the wood. Exanples woul d
include girders bearing on posts and rails bearing on cross ties. Wod is four
to five times as strong in conpression parallel as in conpression perpendicul ar
to its grain, and precautions such as steel bearing plates are often necessary
to prevent excessive crushing of side grain of girders and railroad ties.

Stiffness. When any weight or load is placed on a nember, such as a beam
deflection or bending occurs. Stiffness is a neasure of this resistance to
deflection. It is one of the properties required in floor joists, girders,
rafters, ladder side rails, and golf-club shafts as well as in long colums.
Differences in stiffness between species can be conpensated for by using a
menber of different thickness and width. The stiffness of a beamis
proportional to its width but to the cube of its depth. For instance, a joist
10-inches deep is about twice as stiff as one of equal width and quality, but
8-inches deep. Stiffness index figures are given in colum 5 of Table XVIII.

Har dness. Hardness is the property that makes a surface difficult to dent or
scratch. The harder the wood, other things being equal, the better it resists
wear, the less it crushes or mashes under |oads, and the better it can be
pol i shed; on the other hand, the nmore difficult it is to cut with tools, the
harder it is to nail, and the nmore it splits in nailing. Hardness is desirable
in such uses as flooring, furniture, railroad ties, and snall tool handles.

Fl oors, for example, nust be hard in order to resist indentation by truck wheels
and other objects bringing concentrated |oads to bear on them as in Figure 50.
Some lack of hardness - that is, a degree of softness - is particularly
desirable for uses such as drawi ng boards. Hardness conparative values are
shown in colum 6 of Table XVIII.

Shock resistance. Shock resistance is the capacity to wthstand suddenly
applied loads. Hence, woods high in shock resistance withstand repeated shocks,
jars, jolts, and blows such as are given ax handles, or hanmer handl es. H ckory
possesses this shock-resistance property to the highest degree of any of the
common and wel | -known woods, as shown in colum 7 of Table XVIII.

Puncture resistance. Puncture resistance of wood is its ability to resist a

large load applied over a relatively small area. H gh puncture resistance is of
particular inportance when an object nust resist a suddenly applied concentrated

| oad, as when a heavy box drops cornerwise onto the side of another box (Figure 51).
Pl ywood has this property to a high degree.
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FIGURE 50. Hardness in floors.
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FI GURE 51. Puncture resistance.
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Strength differences between species

Different species of wood have different strength values. The strength is
related to the amount of wood substance per unit vol une; that is, a heavy wood
such as birch, is stronger than a |ightweight wood such as spruce. There are
differences, too, anong the different trees within one species - a heavy piece
is stronger than a |ightweight piece, though both nay be of the same size and
speci es.

Table XVI1I includes the species of wood that are commonly used in building
construction, and thus affords a conparison of those woods for that purpose

Differences in strength between species are reflected in design specifications.
For exanple, design requirenments may call for 2- by 8-inch floor joists over a
13 foot span if of longleaf pine, but 2- by 10-inch joists if Engel mann spruce
The reason is that the basic strength of Engel mann spruce is lower, and thus
joists to carry the sane load nust be larger as conpared to |ongleaf pine for
conmparative grades

The mpst conmon species used in the framng of buildings are the southern yellow
pines (longleaf and shortleaf) and Douglas fir; these are species of
conparatively high strength and stiffness. At the same time, any of the species
listed in Table XVIII have usable strength properties, and many others not

listed may be used if available. The advantage of using a strong species |ike
 ongl eaf pine is that nenbers of smaller size can withstand the sane | oad. Such
an advantage may be offset, of course, by the |ower cost or easier availability
of a species not so strong.

Differences in strength as well as in other properties are reflected in the
speci es groupings for containers and pallets discussed below. Goup 1 enbraces
the woods of only mbderate weight and strength, while other groups include
harder and stronger woods, group 4 being the hardest and strongest.

G ouping of woods by species does not carry the inplication that one group is
superior to another for general container and pallet manufacture. These
groupi ngs point out those woods generally alike in various characteristics

Goup 1 species. Goup 1 includes the lighter and softer woods of both the

sof twoods and hardwoods. Goup 1 woods are conparatively free fromsplits
during nailing; they have noderate nail-holding power, noderate strength as a
beam and noderate shock-resisting capacity. They are soft, light in weight,
easy to work, hold their shape well after manufacture; and, as a rule, are easy
to dry.
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Goup 1 includes the follow ng woods:

Aspen, bigtooth Fir, Pacific silver
Aspen, quaking Fir, wite

Basswood, American Magnol i a

Buckeye, yellow Pine, northern white
But t er nut Pine, jack

Cedar, Al aska-yellow Pi ne, |odgepol e
Cedar, northern white Pi ne, ponderosa
Cedar, Port Oxford Pine, red

Cedar, western red Pi ne, sugar

Chestnut, Anerican Pine, Ildaho white
Cot t onwood, bl ack Redwood

Cott onwood, eastern Spruce, Engel mann
Cypress Spruce, red

Fir, Subal pine Spruce, Sitka

Fir, balsam Spruce, white

Fir, California red WIlow black

Fir, grand WIllow, western black
Fir, noble Yel | ow popl ar

Goup 2 species. Goup 2 consists entirely of the heavier softwoods, which have
a pronounced difference in hardness between the springwood (the lighter colored
portion of each annual ring) and sumerwood (the darker portion of the annual
ring). They have a greater nailholding power than Goup 1 woods, but greater
tendency to split in nailing, since both nail-holding and splitting increase
with hardness. The hard bands of sumrerwood sonetinmes have a tendency to
deflect nails and cause themto run out at the side of the board.

G oup 2 woods are:

Dougl as fir Pine, pitch

Hem ock, eastern Pi ne, pond

Hem ock, west coast Pi ne, shortl eaf
Larch, western Pi ne, slash

Pine, loblolly Pine, table mountain
Pi ne, | ongl eaf Tamar ack

Goup 3 species. Goup 3 wods are hardwods of nedium density. These woods
have about the same nail-hol ding power and strength as a beam as the Goup 2
woods, but are less inclined to split or shatter under inpact. These are the
most useful woods for box ends and cleats. They also furnish nmost of the
rotary-cut veneer for wre-bound and plywood boxes.

G oup 3 includes:

Ash, black Red and sap gum
Ash, pumpkin Sycanore

Elm American or white Tupel o

Mapl e, soft

166



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

Goup 4 species. Goup 4 is made up of dense hardwood species. These species
have great shock-resisting capacity and nail-holding power, but are hard to
drive nails into and have nore tendency to split at the nails than any of the
other groups of woods, since they are our hardest and heaviest donestic woods
They are, however, especially useful where high nail-holding power is required
for blocking and skids, and many of them nmake excellent rotary-cut veneer for
Wi re-bound and plywood boxes

G oup 4 woods are:

Ash, white H ckory
Beech Mapl e, hard
Birch Caks

Elm rock Pecan
Hackberry

Strength differences between grades

The strength of a piece of |unber depends as nuch upon its grade as upon its
species. The strength values of a grade depend upon the size and number of the
strengt h-reduci ng defects, chief of which are knots, cross grain, shakes,

splits, and wane. It is possible for high grade material of a species basically
low in strength to be stronger than |ow grade material of a stronger species.

Unlike strength, stiffness is little affected by grade. The sane working val ues
for modulus of elasticity (a nmeasure of stiffness) are commonly used for al
grades of any one speci es.

Structural grades consist of naterial selected for its strength and stiffness.
Pieces of similar strength values are grouped in a structural grade, and al
pieces in that grade are assigned the same working stress for use in the

engi neering design of structures. Such grades are thus sometinmes known as
strength grades or stress grades. The permitted sizes of knots and other
defects are related to their position in the piece and to the width of the face
in which they appear; it follows that a piece so graded |oses its grade when
cut to smaller size or shorter length and nust be regarded. An exception is the
grading rules of the Southern Pine I|nspection Bureau, which apply the sane
restrictions to defects anywhere in the piece, so that the piece can be
shortened without affecting its grades. Decay or rot in any formis excluded
from stress grades, but a few pernit limted anounts of decay, usually in knots
only.

Most grades of yard lunmber are not graded primarily for strength. They are

wi dely used, however, as joists and rafters in light construction, where their
vending strength is inmportant. M nimum Property Standards as shown in HUD 4900-1
give allowable spans for joists and rafters in 1- and 2-family dwellings, and
show the strength and stiffness values for the grades of yard and structura

| unber for which the spans were calculated. A yard grade can be used for

joists, rafters, studs, or in simlar framng of |ight buildings, but should not
be used as a primary structural nenmber, such as a main colum or girder, in a
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large structure. Like nost structural grades, the yard or dinension grades are
intended for use as a whole piece, and cutting to short lengths or smaller sizes
requires regrading, except in the case of southern pine. Munor trinmmng of

ends, notching, boring, or otherwise fitting for a particular use does not
change the grade.

Smal | or short pieces of wood can be used as diagonal braces in boxes or crates,
bracing in freight cars, or wherever else strength is inportant. Such parts
will often be cut fromlarger pieces of yard or dinension grade. They should be
sorted for strength after they are so cut, excluding pieces that contain |arge
knots or splits, bad cross grain (as indicated by seasoning checks that are
inclined at an angle to the edges of the piece), or streaks or spots of decay.
The larger piece can often be cut in such a way that these defects can be
elimnated. A good rule is to exclude knots that occupy nore than one-third the
width of the face in which they appear, end splits whose length is nore than the
width of the piece, and cross grain that slopes nore than 1 inch across the
piece in 8 inches of its length.
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CHAPTER 9.  RECEI VING AND | NSPECTI ON
GENERAL

The final responsibility for seeing that shipnents of |umber conformto
requirenents set forth in the contract lies with DOD inspection personnel who
receive and inspect incomng shipments. The purpose of this section is to
outline means of tallying and inspection that will be mutually satisfactory to
the installation, the defense construction supply center (DCSC), and the
commerci al suppliers who nmust make good on any proven shortages or inferior
qualities. Systematic and thorough checking and inspection are essential if the
installation is to be assured of getting what it is paying for and the supplier
is to be promptly paid or notified why paynent is being held up. It is to the
long terminterest of the Government that businesslike methods of tallying and

i nspection, so far as possible in keeping with comrercial practices, be followed
at the installation. For purposes of clarity and sinplicity, tallying and

i nspection are discussed separately. In actual practice, however, conpetent

enpl oyees can do certain phases of both more or less sinultaneously.

Tal I yi ng

Tallying means the actual counting, measure, and recording of quantities and
sizes received. The inportance of accurate tallying cannot be overstressed
Reports of shortages are anmpbng the nmost common received by shippers from
mlitary installations. Needless to say, such reports nust be based upon
accurate checks of shipments; inaccurate tallying is wasteful of tinme and noney
to both the shipper and the receiver.

Procedure

| mredi ately upon receipt of the shipment, the follow ng steps should be taken to
insure accurate tallying:

(a) Before unloading is begun, the car should be exam ned for evidence of
pilfering or damage en route, broken seals on boxcars should be
recorded, and in open cars such evidence as mssing stakes and
broken strapping should be noted. The carrier should be notified
i mmedi ately when there is evidence of pilferage or damage en route.

(b) Record the car seal nunbers on the installation’s tally sheet and
conmpare themw th the invoice, if it is available.

(c) Open the car and secure the shipper’'s tally card, which should be
affixed inside. If none is included, the contracting office should
be notified by phone inmediately.

Note. If it is not possible to identify the shipnent, the local railroad
agent should be requested to furnish information as to point of
origin and name of shipper, and this information should be sent to
the contracting office together with a brief description of the
car’s contents.
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(d) Unload the material in piles according to size and grade.
(e) Make the receiver’'s tally.
(f) Conpare the receiver’s tally with the shipper’'s tally.

(g) If any shortages are found, notify the contracting office within
10 days, and the entire shipnent shall be held intact for retally.
Failure to hold the entire shipment intact will result in |oss of
claim

For efficient performance of the task of tallying, the |unmber should be properly
handl ed. Wth unpackaged |unber, either of tw methods nmay be used, the “piece”
tally or the “check” tally.

Piece tally. Piece tallying involves recording each piece on a tally sheet
(Figure 52) as it is unloaded. This method is nost practical for factory and
shop lunber, which cones in random widths varying by fractions of an inch in
various lengths, hence cannot be sorted into different widths before tally is
made. As each piece is handled, the checker neasures its width and length to
deternmine its dimensions in order to record the piece properly on the tally
sheet.

Al'though it is the only practical nethod of tallying the cutting grades of
hardwoods and the factory and shop grades of softwoods, the piece tally nethod

| unbermen agree, allows many opportunities for error. |If the attention of the
one doing the tallying is distracted, he is likely to be uncertain as to whether
particul ar pieces have been tallied. It is not unusual to find that some pieces

are not recorded, others are tallied twice, and some are recorded in the wong
place. For these reasons, the check-tally method is preferred for tallying all
| unber purchased in specific thicknesses and w dths

Check tally. Check tallying involves piling all lunber according to wdth,

thi ckness, and length, as well as working and grade, as it is unloaded fromthe
car. Thus, each itemis piled by itself. This makes it conparatively easy to
get an accurate count, or check. Such checking mght be satisfactorily
acconplished in many cases nerely by counting the pieces in a tier and

mul tiplying by the nunber of tiers. This is unreliable, however, because of
occasional irregularities that occur in piling lunmber in tiers and courses of
different sizes, workings, and grades

The usual conmercial practice is for the checker to count the pieces of each
itemin the car after they are piled, recording them as he goes along (Figure 53).
As evidence that this nmethod is actually followed, the checker is usually
required to mark the end of each piece with a colored crayon as it is counted
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52. Tally sheet for factory and shop |unber.
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53. Tally sheet for vyard |unber.
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Where volume justifies, it is recommended that two checkers count the lunber in
the sanme shipment. This tends toward greater accuracy and makes rechecking
easier if errors are found. If only one checker is used, it is recomended that
he doubl e check each shipment.

For packaged |unber, a version of the check tally systemis used. The checker
counts each piece in the bundle and records it. \Were all lunber in the package
is of one thickness, width, and length, checking is a sinple matter. Bundles
must be carefully examned to see whether they contain different w dths
difference in length are easily detected. Lunber of different thicknesses is
rarely, if ever, put in the sane bundle. See M L-L-14362

Plywood tallying is done sinmlarly. For softwood plywod of standard commrercial
grades and qualities, it is necessary only to count the nunber of sheets, or
panel s, of each surface size and thickness. For hardwood plywood, it may also
be necessary to check the number of plies as well as the overall thickness of
the panels, if the order includes nmore than one nunber of plies for the sane

t hi ckness.

I nspection

Inspection for quality involves exam nation of material received for species

moi sture content, grade, type, and sometimes class. The scope of each

i nspection depends to some extent upon the type of grading or inspection made by
t he shi pper. In all cases, however, material must be inspected to see that it
conforms with the requirements of the contractual docunment covering it.

Ceneral Iy speaking, the term “quality” includes not only such things as |unber
defects and plywood glue lines but also size and, sonetimes, density. Communi -
cation poles, for exanple, while produced in only one quality, are bought by

cl asses based on size and hence nust be inspected for size to determ ne whether
the correct class has been supplied. Likew se, certain grades of structura

| unber nust be inspected for density, upon which their stress rating is largely
based. Al lunber nust be inspected for conformance to requirenents for length
and w dth.

The great conplexity of the various rules and standards governing |unber and
allied products inposes heavy responsibilities upon those charged with their
acceptance or rejection. These responsibilities are considerable |ightened by
certain industry practices, notably grade marking and certified inspection
servi ces.

The decision for acceptance or rejection, however, still rests finally with
those responsible for acceptance. Inspectors nust be famliar enough with the
various commercial species and grades to be able to determ ne whet her
grademarked or certificated material is actually up to grade. G aders can nake
m st akes, and instances have occurred where grademark stanps have been

fraudul ently used. The inportance of inspecting all material for conformnce
with the contractual docunent, therefore, cannot be overenphasized. Material
offered for Government inspection which contains woodboring insects or marine
borers, in any state of developnent at the time of inspection, will be rejected
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Softwood lunber. The inspection standards and all other provisions of the
grading rules of the associations and bureaus cited in Governnent purchase
solicitations shall govern the inspection and acceptance by the Government of
sof twood | unber offered for delivery unless otherwise stipulated in a contract.
Each piece of softwood lunmber offered for delivery under a contract shall have
been inspected, graded, and trademarked with an official grademark and

regi stered synbol of the applicable association or bureau or an inspection
agency approved by the Board of Review, American Lunber Standards Committee, at
the contractor’s expense prior to Governnent inspection. |If no official
grademark exists for the species or grade to be furnished, a certificate of

i nspection shall be issued at the contractor’'s expense for each truck or rail
car shipnent.

Har dwood lunber. The inspection standards and provisions of the grading rules

of one of the followi ng associations shall govern the inspection of hardwood
| unber:

(a) Maple Flooring Manufacturers Association
(b) National Hardwood Lunber Association (NHLA)
(c) National Qak Flooring Manufacturers Association

Each piece of the NHLA Standard G ades of hardwood |unber, except No. 3A and 3B
comons, shall be, unless otherwise specified in a contract, graded and hammer
branded by an NHLA National Inspector prior to offering the material to the
Government. The National |nspector shall conplete a Certificate for each
shipment certifying that the grade and tally of the lunber neets the contract
requirenents.

The contractor shall bear the cost of the Certificate, including incidental
expenses of the National Inspector. For shipnents to overseas activities, the
Certificate shall be furnished the Defense Contract Administration Services
representative. For shipnents to CONUS activities, the Certificate shall be
furnished with the contractor’s invoice mailed to the destination Quality
Assurance Representative. The Certificate may be used by the Covernment as
evidence that the material conforns to the grade requirements of the contract.

Shi prent s. For shipnents to overseas activities, material will be inspected and
accepted at origin. A Certificate of Conformance, may be required from the
contractor certifying that the noisture content, end-coating, and sizes, as well
as grade and tally, satisfies the contract requirenents.

For shipnents to CONUS activities, wood products wll be inspected and accepted
at destination. The one exception is pressure treated wood products which will
require origin inspection. Governnment inspection shall be for tally, noisture
content, and coating and sizes, as well as grade.

Plywod . Plywood furnished in accordance with Federal Specification NN-P-530,
“Plywood, Flat Panel”, shall be inspected by the contractor prior to Covernnent

174



Downloaded from http://www.everyspec.com

M L- HDBK- 7B

i nspection. Each softwood pl ywood panel shall be grade trademarked in
accordance with the applicable product standard and shall bear the stanp of one
of the follow ng qualified inspection agencies:

(a) American Plywood Association
(b) Tinber Engineering Conpany
(c) Pittsburgh Testing Laboratory

Har dwood and sof twood pl ywood, other than specified above, shall be inspected by
the contractor prior to Government inspection. Wen trademarking requirenents
are provided in the applicable specification, the contractor shall grademark
each panel jotherwi se the contractor shall furnish a Certificate fromthe

manuf acturer stating that the nmaterial meets the requirenents of the applicable

specification

QG her Wod Products. The contractor shall inspect and grade each piece of
material offered for delivery prior to Governnent inspection. Tests set forth
in the applicable specification will be performed by the contractor at his
expense. Test records and other data shall be furnished to the Government on
each shipnent.

Conpl ai nts

Wien the conplaint relates to grade, size, or working and does not involve
tally, the buyer is required to accept the portion of shipment which is of

proper grade, size, or working, as the case nmay be, holding intact the portion
thereof which is in dispute for Bureau inspection. Gade conplaints nay be nade
on lunber only when it is in the formin which it was shipped. Any change in
manufacture or working, or through kiln drying, fabrication, or use, relieves
the seller of responsibility for recognizing any grade complaint. |f a
conplaint is made on noisture content, the buyer shall notify the shipper wthin
72 hours after lunber is unloaded, and the shipper shall either adjust the
complaint within 72 hours in a way that is satisfactory to the buyer or arrange
for inspection. In case of inspection on a conplaint for noisture content, each
pi ece shall be tested and a separation made of all pieces conformng to the

maxi mum al | owabl e moi sture content from any portion exceeding such maxi mum Al
| unber on which conmplaint is nade as to noisture content nust be fully protected
from conditions which would tend to increase its noisture content, and if there
is evidence upon arrival of the Quality Supervisor that these provisions have
not been observed, the seller shall be relieved of responsibility for any excess
moi sture found in the |unber.

Rights and responsibilities of conplainant buyers. The rights and responsibilities

of conpl ainant buyers are

(a) Acceptance and use by the buyer of a portion of shipnent shall not be
construed as his acceptance of the entire shipnent.

(b) Buyer shall pay in accordance with the ternms of sale for the portion
he accepts or for any portion not held intact for inspection, but his
acceptance of a part of a shipment does not prejudice his just claim
on any unused lumber alleged by himto be bel ow grade or not of the
size or working ordered.
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(c) Conplainant buyer shall hold disputed l[unmber intact, properly
protected, for a period not exceeding 30 days after date of request
for inspection, and shall file conplaint with seller within 10 days
from recei pt of shipment

(d) Because of the unusual conditions that apply to lunber that is
shipped in wapped or strapped packages, the time limt for filing a
complaint on the grade, size, or working of such |unber does not have
to be restricted to 10 days in all cases.

(e) Conplaints on lunber shipped in wapped or strapped packages shall be
recognized if filed later than 10 days but not later than 90 days
after receipt of shipnent provided

(1) the lunber is gradenrked or marked in sone other acceptable
manner for establishing its identity in a positive way,

(2) there is no evidence of handling abuse or inadequate protection,
and

(3) the seller’s responsibility for below grade [unber shall apply
only to the portion which patently did not conformto the grade
requirenents at the time of shipment as shown in the Quality
Supervisor’s report.

Figure 54 illustrates responsibilities of the buyer in receiving |unmber and
allied products.

Aut hori zed Inspection Agencies

Agenci es authorized to grade mark |umber under DCSC contracts are certified by
the Board of Review of the Anerican Lunber Standards Conmittee. Following, are
the names and addresses of the agencies, along with a sanple of their typical
grade stamp: (Certification by the Board of Review is limted to the inspection
and grading of untreated lumber in yard, structural, and shop grades. It does
not include the grading or inspection of any treated naterial, poles, piles,
cross-arns, car lunber, ties, etc., which are not within the scope of American
Lunber Standards).
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CALIFORNIA LUMBER INSPECTION SERVICEL
1190 Lincoln Avenue

San Josc, California 95125 M I L L 4 6
A
Approval as an inspection agency including mill supervisory ser- r/\1
vice under the rules of the West Coast Lumber Inspection Bureau, o~ 8 Q I |
Western Wood Products Association, Redwood Inspection Service l b L ’\’ l
and the National Grading Rule (NGR) portion of the Standard ~

Grading Rules for Canadian Lumber, and for Boards and the NGR \ S/ s—m" WCLE

portion of the rules of Southern Pine Inspection Bureau rules.

Note: Grading done under rules indicated in grademark. ® D U -

Redwood indicates grading under Redwood Inspection Service
rules.

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION, INC.
4 Fundy Road
Falmouth, Maine 04105

Approval of rules they publish and as sn inspection agency
including mill supervisory service under these rules and the
NGR portion of the 1970 Standsrd Grading Rules for Canadian
Lumber.

Note: Grading donc under Northeastern Lumber Manufacturers
Associstion, Inc., rules which they publish unlese National
Lumber Grades Authority of Canada grading rules indicated
in gradestamp.
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Creen Bay. Wiseoasia 34201

Approval of grediag rules they publish 48 un inspectios

agency includiag ail]l supervisory service under these rules.

Note:
Manufacturers Associstiom,

Crading dome under Northerm Hardwood and Pime

FIR WCLB RULES

AESN00D INSPECTION SERVICE
617 Meatgomery Street
Sea FPremcisco, Califerntia 94111

Approval of rules they publish and as an inspectiom agency
iacluding aill swpervisory service under these rules, rules
of West Cosst Lumber Inspection Bureau and VWestern VNood
Preducts Associstion.

Mote: Cradiag dome under Redwuod lnspection Setrvice rules,

wbhtch thav auhlfah umleoss Wear Losar lumbar Inamasrina

vhich they publish, unless West Coast Lumber lnspsctioca
Bureau or Western Wood Products Associastion rulee iadicated
in grademerk.

Inc., rules which thev publish.

‘= SEL. STR.
S -DRY
LICENSE NO.1

PACIFIC LUWBER 1NSPECTION BUREAU, INC.

1411 Fourth Avenus Buildiang (Suite 11)0)
Seattle, Yashiagton, 98101

Amarnual Al an inume.ri.n Avencwy 1n:ludioe mil, wanervisoary
Approval of sn inspectiun sgency including 2il. supervison
service under the rules of VWest Cuoast Lumber Inspection

Bureau, Western YWood Products Association, Wedwood Inspection
Service, and the NCR portion of the 1970 Standard Crading
Rules ofr Canadien Lumber.

Note: Crading done under rules imdicated in the grademark.

SOUTUENN PINE INSPECTION BURRAU
4709 Sceaic Nighway, P.0. Box 846
Pensacols, Florida 132594

179

Approval of rules they publish and as an

fasludine ail]l aumarviansry aasuvisza wandes
Smclesiang =211 s@erviscry service waaer

the Nationsl Cradiang Rule portiom of the
essters Lumber Manufacturers Association.

iaspection ageacy

ehasae silas =—a
InSss TuaiSs ams

rules of North-

Note: Creding done umder Souchera Pine Inspection Bureau rules

vhich they publish unless Northeastera Lumber Manufacturers

Associastion rules imdicated in grademerk.

X-3856-2
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TIMBER PRODUCTS INSPECTION & TESTING SERVICE, INC.
6440 Hillandale Road, P.O. Box 456
Lithonia, Georgia 30058

Approval as an i
service under the

Toaomansdan R.o Laas N
Scuthern Pine IASPpECliIoN suTeay, west (oa

Buresu, Western Wood Products Association, the NGR portion of

Sortheastern Lusber Manufacturers Assccistion, Inc., and the

ucu pornon of the 1970 Standard Grading Rules for Canadian

Note: Grading done under rules indicated in grademerk.

WEST COAST LUMBER INSPECTION BUREAV

Box 23145

Portland, Oregon 97223

Approval of rules they publish and as an inspection agency
including miil supervisory service under these rules, the

w |o rules of the Redwood Inspection Service, Western Wood Products
LL Association and NGR portion of the 1970 Standard Grading Rules
grm— a /N P for Canadian Lumber.

unlsas Weatern Wood Producta

I w I N( ‘ / Note: Grading done under West Coast Inspection Buresu
A 4 rules, which they publish

rules, which they J L
LL- l l ‘v L Association or lunonnl Lumber Grades Authority of Canada
rules
AR

indicated in srademark

Redwood indicates grading

S'DRY under Redwood lnlpecnon Service rules.

WESTERN WOOD PRODUCTS ASSOCIATION
i500 Yeon Suilding
Portland, Oregon 97204

Approvol of rules thcy publish and as an inspection agency

including =ill supervisory service under rules they publis

:r

thc ml pornon of the I970 Stmdlr Grading Rules for
Canadian Lusber.

Mote: Grading done under Western Wood Products Association

rules, which they publish, unless West Coast Lumber Inspectior

Bureau or National Lusber Grades Authority of Canada rules
indicated in grademsrk. Redwood indicates grading under
Redwood Inspection Service rules.
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The following Canadian agencies have been certified by the Board of Review of the
American Lumber Standards Committee as inspection agencies including mill supervisory
service under the Standard Grading Rules for Canadian Lumber.

@

A rnAc

R.IER
S—P—F
S-DRY STAND

C LA
S-p-F

100

" n@-. Ry i
o WFTe v '
Alberta Forest Products Im
A;me.llm -~ .~ --ﬂiﬂ
204 - 11710 Kingsway Avenue, v 9Tr=Tr
Edmonton, Alberta T5G 0X5
~ 77\ CONST
0( “GAN
ORE¥ O FiR
NLGA RULES
Canadian Lumberman's
Association,
27 Goulburn Avenue,
Ottaws, Ontaric KIN 8C7 (.. leemuce ‘
M ]rec
Lien
| B |STAND |
o-om
M| it - 468

Cariboo Lumber Manufacturers
Association,

301 - 197 Second Avenue North,

Williams Lake, 8.C. V2C 125

SPRUCE - PINE -FIR

Ceacral Porest Preducte Ly LT 1O
Assecistion
(fermerly Manitoba Perest

14 G~-1973 Csrydon Aveaws,
Visaipeg, Manitoba L3P OR

Council of Forest Lndustries
of British Columbia

1500 - 1055 West Hastings Street,
Vancouver, B.C. V6E 2HI1 m

ncil of Forest [ndustries
of British Columbia,

Cou

Northern Interior Lusber Sector, o e -

S14 - 550 Victoria Street, P-F CONST

Prince George, B.C V2L 2KI -~ Mouas
S°UN

181

Interior Lumber Manufacturers
Association,

295 - 333 Martin Street,

Penticton, B.C. V2A K7

MacDonald Inspection,
125 East 4th Avenue,
Vancouver, B.C. V5T 1G4

Maritime Lumber Bureau,

P.0. Box 459,

Asherst, Nova Scotia B4H 4Al

Matarsa liuumhoe Mam:fa-t..ones

Ontaric Lumber Manufacturers
Association,

159 Rauv Stront CSuites L14

159 Bay Strect, Suite 4164,

Toronto, Ontario MSJ 1J7

Pacific Lumber Inspection
Burcau,

Suite 1130,

1411 Fourth Avenue Building,

Scattie, Washington 98101

B.C. Division:

1460 - 1055 '-'Lst

Vancouver,

Sireeci

.C. V6E 2G8

Quebec Lumber Manufacturers
Associstion,

Suite 540, 500 Grqade-Allee

Quebdec, Quebec GIR 2K2

Saskatchewan Forest Products
Corporation,

101 First Avenue East

Prince Albert, Sask. S6V 2AS
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CHAPTER 10.  SEASONING OF LUMBER
CGENERAL

Seasoning of lumber is absolutely essential for some uses; for other uses it is
hi ghly advisable. Seasoning takes time - froma few days for kiln drying of
boards and 2 inch dinension of nobst softwoods, up to many nonths for air drying
under such adverse conditions as cold or humid weather. Kiln drying, too, has
its limtations; for lunmber in thicknesses above 2 inches, kilns nust be
operated with extreme care over conparatively long periods of time if it is
necessary to prevent checking, honeyconmbing, and other seasoning defects.

WAl nut gunstock blanks green from the saw, for exanple, may take 45 days or
longer in the kiln. Lunmber nore than 2 inches thick dries very slowmy. For
this reason, seasoning of such thick stock is not reconmended for nost
construction uses. It should be understood that dry stock in the thicker

di mension and tinber sizes is not comonly available in a seasoned condition -
say 20 percent noisture content or |ess.

The seasoning processes discussed herein consist of renoving noisture from wood
by exposing it to the outdoor air or to the air in a heated kiln. The noisture
content of wood is determined by dividing the weight of the water by the weight
of the ovendry wood and is expressed as a percentage. For example, if the
present weight of a sanple is 5 pounds and its weight when ovendry is 4 pounds,
the weight of the moisture is 5 minus 4 pounds or 1 pound. The weight of the
moi sture divided by the weight of the ovendry wood is one-fourth, or 25 percent,
which is the nmoisture content of the sanmple. Cenerally, weighing for sanpling
purposes, as in kiln drying, is done under the metric system using gram units.

Moisture is held in wod in two ways. It is contained within the cell cavities
and also within the cell walls. The liquid within the cavities is called “free”
water and that within the cell walls is terned “bound” water. Wod, |ike nmany

other materials, shrinks as it |oses misture and swells as it absorbs

moi sture. \When wood has dried to the point at which all the free water is
evaporated and the cell walls remin saturated, wood is said to have reached the
fiber-saturated point. For practical purposes, the fiber-saturated point is
considered to be 30 percent noisture content for all species. Shrinkage occurs
if the moisture content is reduced to a value below that of the fiber-saturation
point - that is, as the adsorbed noisture begins to |eave the cell walls. Wod
dried to 15 percent noisture content has attained about one-half of its total
shrinkage. For each 1 percent loss in noisture content, below the
fiber-saturation point, wood shrinks about one-thirtieth of the total amount
possi bl e. Li kewi se, for each 1 percent increase in noisture content, up to the
fiber-saturation point, the piece swells about one-thirtieth of the total anount
possi bl e. Shrinking and swelling are expressed as percentages of the green

di mensions of the wood. As a piece of wood dries, the surfaces start to shrink
consi derably sooner than the inner parts. Thus , the whole piece may show sone
shrinkage before its average noisture content reaches the fiber-saturation point.

A flat-sawed board shrinks nore in width than in thickness, and very little as a

rule along its length. Table XX gives average shrinkage val ues for
comercially inmportant species during drying fromthe green condition to 20, 6,
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and O percent noisture content. Tangential shrinkage is the shrinkage in width
of a flat-sawn board; radial shrinkage, the shrinkage in thickness of a
flat-sawn board, and volunetric shrinkage, the conbined shrinkage of wi dth,
thickness, and length. Tangential shrinkage is about twice as great as radial
Figure 55 shows the characteristic shrinkage and distortion of flats, squares,
and rounds as affected by the direction of the annual rings. Suppose a board
has 25 percent noisture content when used to neke a box, and the box is stored
so that it dries to 10 percent. One-half of the total shrinkage possible then
takes place. For a flat-sawn, 10 inch southern yellow pine or Douglas fir board
this would be about 0.4 inch in width, according to Table X X In general, the
heavi er species of wood shrink nore across the grain than |ighter ones. Heavier
pi eces also shrink nore than |lighter pieces of the same species. Hardwoods
generally shrink nmore than softwoods. Not all species, however, conformto the
general shrinkage pattern. For exanmple, basswood is |ightweight wood, but
shrinks considerably more than black |ocust, a heavy wood

The |ongitudinal shrinkage of normal wood is very small, usually ranging from

0.1 to 0.3 percent of the green length. Exceptionally l|ight wood of any species
tends to shrink excessively in |ength.
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METHODS OF SEASONI NG
The trade ternms “ship ping-dry,” “air-dry,” and “kiln-dried,” although w dely
used, have no specific or generally agreed nmeaning with respect to quantity of
moi sture. The wide limtations of these terns as ordinarily used are covered in
the followi ng statements, which, however, are not exact definitions

(a) Shipping-dry lunber. Lunmber that is partially air dried to reduce
freight charges

(b) Air-dry lumber. Lunber that has been dried by exposure to the air
either outdoors or in an unheated shed. |If exposed for a sufficient
length of tine, it may have a moisture content ranging from 6
percent, as in the summer in the arid southwest, to 24 percent, as in
the winter in the Pacific northwest. For the United States as a
whol e, the mninum noisture content range of thoroughly air-dry
lunber is 12 to 15 percent, but the general average is closer to 20
percent.

(c) Kiln-dried lunber. Lunber that has been kiln dried for any length of
time. Properly kiln-dried lumber in the finish grades of softwoods
and hardwoods intended for general use will ordinarily have a
moi sture content of 6 to 10 percent. Kiln-dried softwood |unber of
the conmon yard grades is likely to have a considerably higher
moi sture content.

Tabl e XX gives recommended noisture content values for various parts of wood
frame buildings and mllwork at the tine of installation. At these val ues, wood
will shrink and swell a mnimm under normal weather and interior heating
conditions for the area indicated.
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Advant ages of seasoni ng net hods.

(a) Air drying. The principal advantages of air-dried wood over green
wood are weight reduction, with a resulting decrease in shipping
costs ; reduction in shrinkage, checking, honeyconbing and warpi ng
while in service; less tendency for stain and decay fungi to attack
the wood; less likelihood of attack by sone insects; increase in
strength; and better capacity to hold paint or receive preservative
treatment.

(b) Kiln drying. Anong advantages of kiln drying over air drying are the
following: greater reduction in weight and, consequently, in
shi pping charges; reduction in noisture content to any desired val ue
between 3 and 15 percent moisture content, which nmay be |ower than
that obtainable through air drying; reduction in drying time bel ow
that required in air drying; and the killing of any stain or decay
fungi or insects that may be in the wood.

Measur ement of Mbisture Content

Electric moisture neters are convenient instruments for rapidly inspecting

| unber for npisture content as it is received at the installation. Snall
conpact, and easy to handle, they can be used as |unber is unloaded fromthe car
or truck. Two types of electric moisture neters are on the market - a

resi stance type (Figure 56 ) and a radio-frequency type (Figure 57).

Resi stance type. The resistance of wood to the passage of electricity changes
at a tremendous rate with changes in noisture content, especially below the
fiber saturation point. In the resistance type of nmeter this quality of varying
resistance is utilized to neasure noisture content of a piece of wood. Above
the fiber-saturation point, wood s resistance to the passage of an electric
current changes only slightly and with no consistent pattern; on the other hand
bel ow about 5 percent noisture content the resistance becomes so high that it is
difficult to nmeasure. Thus, npisture neters of the resistance type are nost
accurate in the range of about 7 to 25 percent noisture content. In this range
their accuracy, when properly used, should be within 1 percent of the actual

moi sture content of the wood. Readings above 25 percent will probably not be as
accurate as those in the lower range, but ordinarily they do not need to be.
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To use a resistance-type neter, electrical contact nmust be made with the wood at
two points. Usually this is done by driving needle electrodes into the wood.
Current flow between the electrodes follows the path of [east resistance, which
is the path of the wettest wood between the needles. Therefore the percentage
of misture shown on the dial of the meter is always that of the wettest wood in
contact with the needles. This can be misleading if the surface of the |unber
is much wetter than the rest of the piece and uninsulated needl e electrodes are
used. The neter will give an untrue reading because the wet surface provides a
| ow-resistance path between the needles, even though the needle points are
enbedded in wood that night be nuch dryer.

To get an accurate reading, it is desirable to use electrode needles that are
covered, except for their tips, with an insulating resin. The resin insulates
the needles so that the neter will be sure to indicate the noisture content of
the wood at the tips of the needles.

Needl es should be driven to a depth approximately one-fourth of the thickness of
the piece being checked.

Note: Tenperature of the wood affects the readings, therefore
to correct the neter reading fromthe standard of 70° F, add
1 percent to the reading for each 20° F that the wood is

bel ow that standard; subtract 1 percent for each 20° F

that the wood is above 70° F. Also, wood treated with
preservatives or fire retardants will give inaccurate

meter readings. Readings are likely to be high, but by

how nuch is difficult to predict.

Radi o-frequency type. The dielectric properties of wood, in particular the
radi o-frequency power absorption, depend upon the noisture content of the wood.
Moi sture meters of the radio-frequency type are based on this principle. An

el ectrode is used that radiates |ow power radio waves into the wood, and a
sensitive neter indicates the relative rate of power absorption by the wood.
This type of meter can be calibrated to read moisture content directly for one
species of wood, or it can be calibrated in units that can be converted to

moi sture content values for various species by consulting calibration tables.
The radio-frequency power absorption of wood varies smothly and is easily
measured over a range of mpisture content from zero to near the fiber saturation
poi nt. Readings are, however, appreciably affected by density of the wood.
Presumably the species correction provides for the density effect, but the
density of an individual sample may be different than the average for the
species. Still, the average noisture content of a l|oad of |unber can be
obtained with reasonable accuracy if a large enough sanple is checked. Depth of
penetration of the radio-frequency field is about 1/8 inch for veneer

el ectrodes, about 3/4 inch for |unmber electrodes, and about 2 inches for
thick-material electrodes. Readings made on material nore than two or three
times as thick as the field penetration may be subject to a large error because
they could fail to detect a high noisture content near the middle of the piece.

Note: Superficial misture fromrain or dew will interfere
with accurate noisture measurement with this type of nmeter.
Inaccurate readings will also result when the nmeter is used
on wood treated with preservatives or fire retardants.
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CHAPTER 11. HANDLING OF LUMBER
GENERAL

The advances made in the nechanized handling of |unmber have to a great extent
changed storage and handling nethods. The devel opnent of handling equipnent,
such as forklift and straddle trucks or carriers, that can be used to pile,
unpile, and transport |unber has brought about revolutionary changes in storage
and handling practices; the nost notable being the handling of |unber in
packages. Regardl ess of whether |unber is handled by nechanized equi pment or by
manual |abor, the objectives of handling are unchanged. The objectives are to

| oad, transport, unload, pile, and unpile lunmber economcally and w thout damage
Lunber is received hand-1oaded in boxcars and protected trucks or in strapped
packages | oaded on open-top gondolas, flatcars, barges, or trucks, in accordance
with ML-L-14362. In the past, the objective of nbst activities has been to

unl oad the carrier as quickly as possible, the overall handling cost per board
foot usually being considered secondary to the unloading of the carrier.
Therefore, boxcar shipnents of |unber were often double handled to speed

unl oading. Methods have been designed to elimnate double handling of Iunber,
to devel op pernmanent packages, and to unload boxcars in less time than was
possi bl e under past methods. These methods will permit the building of packages
of lunber at the freight car door, which will elimnate rehandling prior to
storage. Unit-type packages described in ML-L-14362 can be used; although unit
Sizes given therein can be nodified to fit requirements of the receiver for
handling and storage of accepted |umnber.

Carrier Unloading

Place a platform constructed as shown in Figure 58 in front of the doorway of
the car to be unloaded. A platform may be placed on one or both sides of the
car to facilitate unloading, sorting, and distribution of lunmber to the

but t boards, which are convenient aids for piling |unber in packages. The
buttboards should be placed strategically around the unloading platforms in such
a manner that, as the packages are conpleted, they may be picked up by straddle
or forklift truck and transported to storage yard or point of use. Standing on
the platform the car man can work with greater confidence and safety, gain nore
| everage, and acquire more dexterity in unloading operations

As soon as the car is unloaded sufficiently, one or two men, as required, should
be stationed inside the car. Once the nen enter the car, they should measure
and mark on the inside wall of the car each 2 foot interval for a distance equa
to the length of the longest board anticipated. Wilizing these nmarks, they can
segregate the lumber by length and width. As the |unber is segregated, it is
passed to the man on the platform by the man in the car, who calls out necessary
information such as length, width, and species, to assist the man on the
platform to determine on which buttboard the |unber should be placed.
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Unl oading a boxcar of |oose lunmber takes longer and requires a larger crew than
unl oading a shipnment of packages from a flatcar or gondola. Packaged shipnents
are unloaded by forklift truck (Figure 59) or by crane in a short tinme. If the
packages on flatcars or in gondolas are inproperly staked and strapped so that
they shift in transit, then the econonies inherent in this type of shipment nay
be | ost.

The greatest savings in unloading and handling costs occur with lumber that is
properly dried. A strapped package of dry lunber can be moved from the car
directly into storage. If the lunber is not properly dried, the solid packages
must be broken and rebuilt into stickered packages for drying or storing, thus
increasing handling costs. Requirenments that |unmber be shipped in the form of
solid-piled strapped packages nmay linit the nunber of suppliers and involve
prem um charges for the building of the packages at the mills. Such charges

m ght be sufficient to wipe out the savings in unloading and handling costs

The sane handling costs factors apply to lumber shipped by notor truck

The success of any |unber-handling system is dependent on the individuals

working with it. It is recommended strongly that the personnel assigned to
| unber handling be interested in it and have an attitude favorable toward it.
Lunber handling requires skill and dexerity; tricks of the trade are |earned

only through self-application and experience; therefore, once |unber handlers
are developed, it will prove profitable to assign them pernmanently to the |unber
section.

The nethod of unloading |umber received on gondolas, flatcars, or flathed trucks
will be dictated by the way the vehicle is loaded. Mbst [unber received by
gondola or flatcar is packaged and | oaded so that the packages can be lifted
fromthe car by the use of railroad or nobile crane, or in the case of flatcars
or flatbed trucks by forklift truck. Lumber unloaded in this manner should be
pl aced on bolsters (Figure 60A) for pickup and transportation to point of use by
straddl e or forklift trucks. [f the lunber in the packages is at a misture
content that is suitable for storage, the packages may be nmoved directly into
storage. WWen the lunber in the packages does not neet requirenents for storage
because of moisture content, or the packages have been inproperly nade, the
packages must be rebuilt before being placed in storage

Unpackaged |umber on gondolas, flatcars, or trucks should be unloaded and
prepared for storage in the same manner as |unber received in boxcars
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Handl i ng Equi prrent

Straddle trucks. Although many uses have been developed for the straddle truck
(Figure 60B) its major purpose is to transfer |unber from unloading to storage
areas or from storage areas to the point of use. This vehicle is considerably
faster and nore efficient than the forklift truck and can be operated in nore
restricted areas. The straddle truck efficiently transports |unber through
narrow storage aisles or over highways, because the loads are carried

|l engthwise.  \Where |unber-storage operations are sufficiently large to warrant
utilizing both forklift and straddle trucks, the straddle truck is used for
transporting and the forklift truck for unloading, piling, and unpiling.

Forklift trucks. The principal uses for the forklift truck in |unber-storage
areas are to pile and unpile packages of lunber in normal receipt and issue
procedures. It is also used to unload |unber from motor trucks and railroad
flatcars when the packages are properly |oaded for such handling. After
renoving the package of |unber fromthe truck or car, the forklift truck can
deliver it to the storage area, load it on autonotive trucks or place it on

bol sters for pickup by straddle truck. Wiere forklift trucks are used
exclusively for transporting, packages nust be assenbled on bolsters consisting
of short pieces of timber generally about 4 by 4 inches in cross section.

Sorting platform buttboards, sticker guide. The sorting platform should be
constructed according to the specifications shown in Figure 58

The buttboards should be constructed according to the specifications shown in
Figure 61. The 4- by 4-inch nmenbers used for the base should be of oak. The
base should be nailed together wth sixteen-penny spirally grooved, screwtype
nails. Metal corners or angle irons will help to reinforce the base and are
essential if Douglas fir or other softwood is substituted for oak.

The sticker guide, used in conjunction with the buttboard, is an essential unit
of equipment for building packages of lunber. The proper spacing and vertical
alinenent of the stickers will have a decided bearing on the prevention of
drying defects in the stored product (Figure 62). The principles of snickering
set forth elsewhere in this section should be followed.

Bolsters for straddle trucks should be constructed according to the
specifications in Figure 60A, except that the width of the straddle truck in use
will deternmine the bolster length. Fork-lift trucks do not require special

bol sters but nerely pieces of 4- by 4-inch or 6-inch tinbers of suitable

[ ength. The bol sters should be nade from straight-grai ned wood of the denser
hardwood or softwood species, such as oak, Douglas-fir, or southern yellow pine
As the lunmber is placed in storage, the enpty bolsters are picked up and stacked
for return to the car side for further use, by straddle or forklift truck. The
bolsters are nade into plies by placing two or nore bolsters in position for
picking up, and solid piling the others across them  Successive layers of

bol sters are cross piled for stability during transport.
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FRONTVIEW L-147

FI GURE 61. Construction details of a buttboard.
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CHAPTER 120 STORAGE OF LUMBER

CGENERAL

The objective of lunber storage is to nmaintain the lunber at or bring it to a
moi sture content suitable for its end use with a mninum of deterioration.
Adequate protection of lunber in storage will help prevent attack by fungi
insects, and changes in noisture content that will result in checking, warping,
and stain in lumber, making it unsuitable for the intended use. The condition
of lunber being placed in storage, with respect to moisture content and possible
fungus infestation, has an inportant bearing on the subsequent keeping qualities
of the lunmber. Decay fungi and subterranean termites infecting wood are
retarded or stopped in their activity when the noisture content of the wood is

| ower than 20 percent; however, drywood ternites, powder-post beetles, and other
wood borers can devel op successfully in well dried wood. Lunber that is treated
with a preservative resists infestation. |If lunber is infested with decay while
drying, the fungus will continue to live in the dormant state for nobnths or
years after the wood dries and resune activity if and when noisture content
agai n becones high enough. A key, then, to prevention of deterioration during
long storage is to elininate infestation during drying and keep the wood dry in
st orage.

For this reason, all |unber nust be checked thoroughly for noisture content and
fungus infestation before storage. The preparation for storage and the type of
storage will be based upon the results of these checks. It is inportant

especially when the lunber is received in packages, to choose packages from
different parts of each shipnment and disassenble them for exanination. Unless
this procedure is followed, the condition of the lunber inside the package
cannot be ascertained. Lunmber presents unique problens in storage, and proper
piling procedures are necessary to provide adequate air circulation to prevent
deterioration of the |unber.

The Storage Yard

The best location for the storage yard is on high ground that is |evel

wel | -drained, and renmote from water bodies or w nd-obstructing objects, such as
tall trees or buildings. A low site is likely to be sheltered fromthe full
sweep of the winds and to be danp, conditions that may retard drying and expose
the lunber to stain and decay. A storage yard that is paved, or covered with
cinders, gravel, shells or crushed stone, will be free from vegetation which
obstructs the novenent of air over the ground surface and beneath the |unber
piles. Crude oil, salt, or other weed killer may also be applied for this

pur pose.

The actual layout is controlled by the size and shape of the available area. In
yards where lunber is hand-piled the alleys are usually 16- to 20-feet wide; in
yards where lunmber is machine-piled the alleys are 24-to 30-feet wide. Piles of

| unber are arranged to form pathways or alleys which not only serve as routes
for transporting lunber, but permt movement of air through the yard and help to
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prevent the spread of fire. Hand stacked lunber piles are usually at right
angles to the alleys. Piles built by crane nay be either parallel or at right
angles to the alleys. Piles built by forklift truck are necessarily parallel to
the alleys. The direction of the main alleys - those from which the piles are
built or taken down - is generally established by the nature of the available
yard site. Drying of the yard after rainstorms or nelting of snow is
facilitated by running the main alleys north and south. Piles along the nain
alleys running east and west, shade the wet ground on the south side of the
alleys and increase drying tine.

Lunber Piles

Whet her [unber should be placed in solid or open piles for drying or storing
depends on its noisture content when it is received, its intended use, and the
length of time it is to be stored

Lunber at a noisture content of 20 percent or nore that is to be held for nore
than a week or two, particularly in warm weather, should be piled with
stickers. Such lumber is likely to deteriorate if held long in a solid pile.
Ml d and stain usually develop first, and while these nmay not spoil the |unber,
they may conceal decay and obscure stenciled or other identification narks.

If the end use requires a noisture content below that of the lumber at the time
of receipt, the lunber should be piled on stickers, so that it will dry before
use. During the favorable drying season, in nmost parts of the United States,

| unber properly piled outdoors can be dried to a noisture content of 12 to 15
percent.

Lunber in storage should not contact the ground; therefore, sone type of pile
foundation is essential. The type needed will vary with different nethods of
pi l'ing. Good foundations, however, are mechanically strong and resistant to

decay. They are high enough off the ground to allow air that has circul ated

through stickered lunber piles to escape from below the pile.

A typical foundation for a handstacked pile is shown in Figure 63. Foundation
posts are made of concrete, masonary, preservative-treated wood of any species,
or untreated heartwood of decay-resistant species. Wod posts should be 6 to 8
inches in dianeter if round, or about 6 inches square. Posts used to support
stringers should be placed about 5 feet apart |ength-wise of the pile and not
more than 6 feet apart across the pile.

Posts may be set into the ground below the frost line or they may bear on
preservative-treated sills laid on the ground. The foundation should slope
about 1 inch per foot of length fromfront to rear, with the rear posts
sufficiently high to keep the under side of the boards in the first course at

| east 18 inches above the ground. Unless the posts are set into the ground, the
foundation should be braced against lateral tipping
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Foundation stringers, which run the length of the pile, nay be steel |-beans,
railroad rails, concrete, or tinbers. Tinbers should be about 6 by 8 s, set on
edge and treated with a preservative. Stringers are spaced generally not nore
than 6 feet apart. The stringers carry the cross beans, which are placed
directly under the tiers of stickers in the pile. Usually at least three cross
beanms are needed, one at each end and one under the center of the pile.

In hand-stacked piles, boards can be spaced 1 to 6 inches apart to form vertica
flues for air movement. The sum of the widths of the flues should equal about
20 percent of the width of the pile for best drying.

Foundations for packaged l[unmber are usually level and [ower than those for
hand-stacked piles, especially if for piles built with forklift trucks (Figure 64)
The type of foundation needed varies with clinmatic conditions and the kind of
yard surface. In a dry climate, 4 by 4 wood bol sters may serve the purpose if
the yard is paved. In nost regions, however, foundations at least |-foot high
are needed to permt adequate air circulation underneath the piles during danp
weat her.  These, of course, are too high to be cleared by forklift trucks, and
for this reason passageways 8- to 9-feet w de rmust be provided between the
foundation tinmbers. As piles are built, tinbers are laid in place to support
the central portions of the piles. These should be alined under tiers of
stickers. Portable foundations nmade of treated wood blocks allow flexible yard
| ayout where requirements change frequently enough to warrant the added |abor of
handling them

Solid piles. A solid pile is suitable for dry lunmber because the pieces lie
directly on one another, thus greatly retarding air circulation and consequent
absorption of noisture. Solid piles are not recomrended for |unber with nore
than 20 percent noisture content because stain and decay develop rapidly and
drying is prevented. The height of a hand-stacked pile is generally limted to
about 15 feet unless lunber-elevating devices are used. Wen lunber is

machi ne-piled, the height limt is about 30 feet. Piles that are nuch higher
may tip over, or their tremendous weight nay crush the lower parts. Mreover,
such high piles are likely to result in too nuch variation in noisture content
fromtop to bottom Each solid package of |unber is bound with round steel

gal vani zed wire or flat steel strapping. The binding will keep the package
intact during handling, transporting, and piling operations by straddle carriers
or forklift trucks.

If cranes or forklift trucks are used, bolsters at least 3-inches thick are
pl aced between the packages in order that the forks or slings of the machines
can be inserted between the packages.

The foundations for solid piles can be simlar to foundations for stickered
piles (Figure 63), or they can consist of two or three cross beams only. Were
two cross beans are used, they should be |located roughly at the first and third
quarters along the length of the pile.
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FIGURE 64. Foundations for piles of packaged lumber built with forklift trucks
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pen (stickered) piles. Al lunber at a noisture content above 20 percent
should be open-piled on stickers. The construction of a stickered pile is

consi derabl e more conplex than that of a solid pile (see Figure 63). Good
mechani cal support is essential, and the pile nust be built so that air can
circulate around all the boards. For good drying and convenience in handling, a
maxi mum pile height of 12 feet above the foundation and a width of 6 to 8 feet

i s recommended.

Stickers may be nade from any species, but preferable from heartwood because
sapwood may harbor stain organisns. Stickers for softwoods are often 1 by 4's,
those for hardwood 1 by 2's or narrower. Stickers should be dressed to a

uni form thi ckness

Stickers should be thoroughly air dried or kiln dried to reduce the danger of
bl ue stain, decay, and checking in |unber.

The nunber position of the stickers have an inmportant effect on warping. Lunber
of a species that is prone to warp needs nore stickers than |unber of other
species; thin lunmber needs nore stickers than thick lunmber; and high-grade

| unber should be piled with nore stickers than | owgrade |unber.

Stickers act as ties to hold the pile together, separate the courses of |unber,
inmprove air circulation and restrain warping by holding the boards flat. They
should be alined above the cross beams of the pile foundation.

Sof twoods, which generally warp less than hardwoods, require fewer stickers to
prevent sagging and warping, but these should be w de enough to provide bearing
surfaces sufficient to avoid crushing. Mst commonly, four or five are used per
| ayer for 16-foot softwood |umber. Stickers for hardwood |unber are usually
spaced 16 inches to 2 feet apart.

Vertical alinenment of stickers should follow the pitch of the pile, with the
front tier projecting out enough to protect the ends of boards in the course
beneat h. If the stickers are not alined, the weight will not be directly
transnmitted from one to another, and the boards may sag and warp. Sticker
gui des suitable for use in hand stacking are an effective neans of alining
stickers.

It is highly inportant that the |ong boards be placed in the outer parts of
stickered piles. Werever possible, boards of the same thickness and |ength
shoul d be piled together. This assures better piles and |ess warping, and
facilitates handling and supply operations. Overhanging ends of |unber should
be avoided at the back of the pile.

Packaged lunber. Special short stickers are needed in packaged |umber, because
of the narrowness of the package. Stickers for packages are generally made from
nominal |-inch stock, although thinner ones are suitable in dry regions. They
are usually 1-1/2- or 2-inches wide. The nunmber and spacing of the stickers in
packages are about the same as for hand-stacked piles. Packages of |unber
should be built in stacking racks or jigs equipped with buttboards and sticker
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gui des. The use of sticker guides is usually essential in the building of
packages to assure good sticker alinenent and uniform spacing. Qherw se, piles
consisting of several packages cannot be properly supported. Figure 64 shows
good alinenent of stickers and bolsters in package piles.

It is advantageous to band or strap stickered packages of |unber to prevent
damage during handling and piling. The wire or flat steel strapping should be
placed directly over tiers of stickers. The nunmber of bands placed on a package
is optional, but there should be at least two, one at or near each end of the
package.

Pile Roofs. A roof is needed to mninize checking, splitting, warping, stain,
mol d, and decay in lunber. A good pile roof (Figures 63 and 65) will shield the
boards in the top courses and the sides and ends of the upper part of the pile
from direct sunshine. A good pile roof will also protect the lunber from

water. The roof should be raised several inches above the topcourse of |unber
to permt novenent of air across the top course of |unber.

Panel s made by nailing boards to cross pieces are sometinmes used for pile

roofs. To provide pitch, the cross pieces should be of graduated height. Pane 1
roofs can be designed to pitch fromend to end or from mddl e toward both ends.
The boards in panel roofs are often placed edge to edge, with narrow boards or
battens nailed over the joints. Panels of this sort are nore conmmonly used on
pil es containing narrow packages or stickered packages. A single-length panel

or two overlapping panels can be used to cover the pile. Panel roofs can be
handl ed manually or with a crane or forklift truck; they are placed on the top
package before it is lifted onto the pile.

Bui |l ding paper or roll roofing can be conbined with boards to forma pile roof.
The boards in this type of roof should be laid in a single |layer edge to edge.

If two lengths of boards are needed, their ends may be butted together over a
central cross piece. Since this type of roof is water-tight, the pitch can be
less than in a type conmposed only of boards. The building paper or roll roofing
can be |apped like shingles or run lengthwise of the pile. Pieces of wood
should be laid on the roofing lengthwise of the pile to keep it in place.
Roofing or building paper of good quality can be reused. Boards and roll
roofing can be conbined in a panel type of roof. When used in this fashion, the
roll roofing should last for a nunber of vyears.
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Corrugated alum num or galvanized steel makes a good pile roof. The sheets can
be fastened to a wood framework to formroof panels handled by machi ne. The
sheets are laid like shingles and are either nailed to the frame or held down by
wood cross pieces and springs.

Roofs for hand-stacked piles. For hand-stacked piles, the slope of the roof
generally equals that of the pile, about 1 inch per foot of |ength.

To lay a double-layer, two-section roof of |oose boards on a hand-stacked pile,
two cross pieces about 4-inches wide, 6-inches thick, and |-foot |onger than the
width of the pile are placed on the top course of lunmber at the center and the
rear end; or directly over the center-nost and rear tiers of stickers. On these
the rear section of the roof is laid. For a 16-foot-long pile, a layer of boards
at least n-feet long is laid on the pieces, their ends projecting about 2-1/2
feet back beyond the rear cross piece and about 6 inches forward beyond the
center cross piece. A second layer of boards is laid to cover the cracks
between boards in the first layer. The front section of the roof is made from
boards at least 9-1/2-feet long, laid in |ike manner and projecting well over
the front of the pile. At the center of the pile, the boards of the front roof
section overlap the boards of the rear section by 1 foot or nore. In order to
obtain the proper roof pitch, the cross piece at the front of the pile or above
the first tier of stickers should raise the roof about 8 inches above the top
course of lunber. To prevent the roof from being blown off by wind, tie pieces
of 2 by 4s are laid crosswise over the roof at the front, mddle, and rear of
the pile and fastened by wires or springs to the pile about 10 courses below the
top (Figure 63).

Roofs for packaged piles. Piles consisting of packages either solid or
stickered, may |ikew se be roofed with double layers of boards. Since package

piles are often horizontal, it is harder to provide sufficient pitch to the roof
than with sloped hand-stacked piles. To obtain a roof pitch of |-to-12 in a
16-foot pile, a roof of a double |ayer of boards would have to be elevated 18
inches at one end for a single-section roof and 20 inches for a doubl e-section
roof if the other end were elevated 2 inches. To raise one end of the roof to
t hese heights above the pile is not practical. Board roofs on horizontal piles
can instead be elevated in the mddle and nade to pitch towards each end. This
requires a two-section roof with an elevation of only 10 inches at the mddle,
if each end is supported 2 inches above the pile, to secure a roof pitch of

| -in-12.

I ndoor Storage

Qpen _sheds. An open shed nmay be likened to a storage yard with a roof. Qpen
sheds that provide adequate protection are excellent for the storage of al

| unber except kiln-dried material. Lunber that is received green or

i nadequately dried can be air dried in an open shed. The atnobspheric conditions
within an open shed are simlar to those found outdoors and if the outdoor air
is circulated within the piles, the lumber will dry much as it does in an
outdoor pile. Piles in an open shed are much like piles in the storage yard

but since the shed roof will protect the piles fromrain and snow, they need not
be roofed, sloped, or pitched. Consequently, the pile foundations can be |evel
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Wth wide sheds and hand stacking, it is necessary to have one or nore aisles
running through the shed. If the piles are built with a forklift truck, the
rows of piles may run from one side of the shed to the other. The spaces
occupied by the rows must be free from supporting colums or posts. Cranes
operating within open storage sheds are generally of the nonorail or bridge type
Wth crane piling, the piles can be arranged in any desired fashion within reach
of the cranes.

O osed sheds. O osed sheds are used prinarily for the storage of well-seasoned
[ unber, plywood, and other stock destined for high grade uses. The object
during storage is to prevent regain of noisture by the dry stock. As a
consequence, | unber and other items should be piled solid, with only sufficient
strips or separators to make stable piles or to designate quantities, grades, or
itens.

C osed sheds should be provided with floors, preferably concrete, asphalt, wood
bl ock, or planking. Loose surfacing is |ess satisfactory. Ventilation should be
provi ded by adjustable openings in the roof and walls. In wet, cool weather the
ventilators should be kept shut.

Forklift trucks require aisles at |east 24-feet w de between rows of piles for
turning with a 16-foot load. Wen the material is piled by hand, the aisles can
be narrower. If the shed is equipped with an overhead bridge crane, the piles
can be arranged in any way that |eaves room between piles for access to them

and for enough air circulation to keep the tenperature within the shed as nearly
uniform as possible. Adequate spacing is 1 to 2 feet between hand-stacked

piles, and 2 feet between rows and 1 foot between piles for machine-stacked
package piles.

Pile foundations in a closed shed should be high enough to permit air to
circulate beneath the piles. Stagnant air underneath the piles is likely to be
cool er and danper than the air in the rest of the shed, hence may increase the
moi sture content of the wood in the lower parts of the pile. If the floor is
earthen or is surfaced with sone |oose material, the foundation should elevate
the pile about 1 foot; if the floor is paved, a clearance of about 6 inches is
sufficient.

If forklift trucks are used and the timber foundations are nore than 6-inches
high, an operating space nust be provided. A renovable center tinber can be
used within this space, as with outdoor piles

Unheated sheds. The temperature within a closed shed is usually sonewhat higher
than that outdoors, because of heat fromthe sun. Consequently, the mean
relative humidity within the shed will be somewhat |ower than that of the

out door air, provided no considerable amunt of evaporation of noisture from
the wood or ground occurs. Therefore, wood can be held at a |ower noisture
content when stored inside an unheated shed than when it is stored outdoors
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An earthen floor in a shed, particularly if the shed stands on a |ow, danp site,
can upset the noisture conditions within the shed. For this reason, closed
sheds should be located on dry, well-drained sites. A paved surface with good
drainage will help assure a dry floor.

Heat ed sheds. A closed shed maintains [unber and other itens for high grade end
use at a low noisture content nore efficiently if it is heated under certain
conditions. Heat is mpost useful during the seasons when the outdoor air is cold
and danp because it maintains a low relative humdity within the shed and
consequently keeps the wood at a |ow noisture content.

A closed storage shed can be heated by warm air furnaces, steam coils,

radiators, or unit heaters as long as lunber piles are shielded against direct
blast of hot air. The heating system need not have a large capacity, since only
enough heat usually is required to raise the shed tenperature 10° to 20° F above
the outdoor tenperature, with a mnimmof 32° F to prevent freezing of heating
pi pes and sprinkler systens. The heating system should be arranged so that the
tenperature throughout the shed is uniform and may involve the use of fans to
attain desired uniformity. Hgh rates of air circulation are not required.

The heat supply can be controlled manually or automatically. Various types of
control devices are available. A sinple general rule is to maintain the shed
tenperature of 10° F above the outdoor tenperature to maintain wod at 10
percent noisture content, and 20° F above the outdoor tenperature to maintain it
at 7 percent. This rule applies roughly to winter conditions in the northern
part of the United States.

When lunber is stored in solid piles, only the exposed wood quickly reaches
equilibriumwith the atnosphere of the shed. It may be nonths before the wood
in the interior of the pile reaches that noisture content.

Storage of Specific Products

Plywood. Because of the conditions of its manufacture, plywod can generally be
assumed to be dry when received. It should therefore be stored in a closed
shed. For long storage in winter or the rainy season, a heated storage buil ding
i s recomended.

Plywood is comonly solid piled. Under humd conditions, there is sone tendency
for edges to swell because of exposed end grain, and this swelling causes
dishing, especially in the upper panels of high piles. Dishing can be nininzed
by placing stickers in the pile at intervals. Enough stickers should be used so
that plywood will not bend between them Dry 1 inch strips are suitable for

sni ckering plywod. Plywood reusable concrete forms should be stacked flat on
dry, level platforms after use. Wt faces should be separated with stickers to

permt drying. |If unused for long periods, forms should be stored indoors after
being cleaned and dried. Before reuse, the faces should be oiled with standard
wood formoil or pale oil. Newy cut edges should be sealed with an appropriate

edge-seal i ng conpound.
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Tinbers. The storage of tinbers differs fromthat of lunber in that misture
content itself is not of mmjor concern. The objectives in tinber storage are to
prevent serious deterioration and at the same time acconplish slight drying
Tinmbers held in open air storage are subject to checking, splitting, and
warping. They are also subject to decay. Checking, splitting, and warping are
associated with shrinkage stresses generated by the drying of the outer portions
Decay can result where infection takes place in those portions of tinbers that

are exposed to noisture and air. In large tinbers, end checks may occur that
are likely to develop into splits that nay extend a considerable distance along
the length of the tinber. Surface checks are generally of mnor inportance

except where they develop into the relatively large cracks that are likely to
occur in boxed-heart tinbers. Tinbers sometimes crook, bow, and tw st, but
cupping, a formof warping that is conmon in boards, is not inportant in tinbers.

Tinmbers may decay in storage because of fungi that were in the living tree, or
infection may start during the storage period. Decay may start on the surfaces
of tinbers in solid piles because surface drying is retarded; or in surface
checks or splits into which rain or snow water penetrates

Tinmbers stored in piles outdoors are usually exposed to sunshine and wetting
because it is inpractical to provide roofs. Tinmbers stored outdoors should be
end-coated for protection from end checking. If the coating is applied before
end checking has started, it will greatly retard the drying fromthe end grain
that causes checking and splitting. The various types of antisplitting irons
that are used commonly on railroad ties may be used on tinbers to prevent the
opening up of splits that may develop from end checks

Timbers stored outdoors should be piled so that the air has access to al

faces. The tinmbers in each layer, or course, should be placed several inches
apart, and the courses should be separated by 2 by 4’s. The stickers should be
in good vertical alinenent directly above the cross supports of the foundations
and shoul d be spaced 6 to 10 feet apart. Pile foundations should slope, and the
pile of tinmbers should be built with a forward pitch nuch |ike hand-stacked
piles of boards or dinension |unmber (Figure 63).

Timbers stored in an open shed are subjected to practically the sane atnospheric
conditions as tinbers stored outdoors, but they are protected from sunshine and
wetting by the roof of the shed. Piles are level rather than sloped and pitched.

Tinmbers are generally handl ed and stacked piece by piece rather than in
packages. Tinbers may be transported by straddle carrier or forklift truck and
stacked generally by crane.

Poles, piles, ties. Several nethods of storage are commonly used for poles
piles and ties. The follow ng paragraphs are intended primarily for air
seasoning of green material wthout preservative treatment. In general, itens
treated with preservatives should be close piled and protected fromthe sun by a
cover to prevent them from checking. Checks may expose untreated wood to
infection by decay fungi and attack by insects. Partially treated material

such as butt-treated poles, needs the same type of storage as untreated material
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Poles and piles. The foundations of piles for poles should be of the

pi er-and- beam type and should support the first layer of poles at |east 18

i nches above the ground. The foundations, if wood, should be constructed of the
heartwood of decay-resistant species, such as cypress, cedar, and redwood, or of
pressure-treated tinbers of any species. Concrete piers also are satisfactory.

The crib piling method is used in localities where the decay hazard is not
high. The poles are piled parallel to one another and, for the nost part, in
contact with one another, as shown in Figure 66. Crosspieces 4 to 6 inches in
diameter are placed as stickers to separate the pile by groups of six |ayers
each.

In the crosshatch nethod of piling poles, the poles in adjacent layers are
placed at right angles as shown in Figure 67A in which the nunber of poles in
each layer is about the same. In another nethod, alternate layers of poles my
al so be separated by two tiers of poles as stickers. The more open piling, as
conpared with the close piling in Figures 66, and 67B permits a nore rapid
drying rate with | ess chance that stain and decay will develop. On the other
hand, if it is desired primarily to reduce checking rather than stain and decay
the crib or crosshatch nmethod may be preferable.

Piles are handled |ike poles

Ties. The lowest level of railroad ties should be piled on preservative-treated
stringers a foot or nore above the ground, to avoid slow drying and decay
(Figure 67B).

In Figure 67B the crossties are solid piled by the so-called 11-by-11 nethod.
The ties in each layer are at right angles to those in adjacent |layers. Wth
this nethod, surface checking is not so likely to occur, because of the
relatively slow drying resulting from very slow air circulation through the
pile. This nethod can be used only in a dry climte where there is practically
no danger of decay.

Anot her type of pile, known as the 8-by-1 formis shown in Figure 68. Because
of the nore open character of this pile, nore rapid drying may occur, with
increased checking and |ess decay. Special stickers to separate the |ayers of
crossties have been used in exceptional cases and permt piling nore ties in a
gi ven space.
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A. Crosshatch mothc;d of piling poles with some number
of poles in each layer.

B._Rallroad ties solid piled by |i-by-
in _each layer,

|| method— 11 ties , 55

FI GURE 67. Gher nmethods of piling.
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FIGQURE 68. Railroad ties piled 8-by-1 nethod.
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CHAPTER 13. WOOD PRESERVATI ON
CGENERAL

Wood preservation is the art of protecting wood or wood products from the action
of destructive agents. The principal agents destructive to wood are fungi that
cause rot, insects such as termtes and marine borers, and fire. In preserving
wood , chemicals are applied to protect it from these agents. The value or
extent of the protection provided will vary with the kind and quality of the
chemi cals or preservatives used, the retention (pounds of chem cal per cubic
foot of wood) of the chem cal used, and the depth of penetration of the
chemcals in wood. This penetration is influenced by the method of applying
them as well as by the species and sapwood content of the product treated.
Federal Specification TT-W571, “W.od Preservation: Treating Practices,”
stipulates the preservatives and mininum retentions to be used for various wood
products for different use requirenents involving decay, termtes, and narine
borers ; it also sets forth specific requirements as to depth of penetration of
the preservative. This specification should be used whenever a high degree of
protection is required, particularly for wood used in contact with the ground
and for wood of |ow decay resistance, which is likely to absorb noisture and
remain damp for long periods. Such products as crossties, fence posts, piles,
and poles are exanples of wood used in contact with the ground. Lunber and

pl ywood in structures exposed to the weather, such as flat decks of |oading
platforns, piers, and boardwal ks, and in outdoor steps, often rots within 5 to 6
years in warm nmoist areas of the United States unless treated with
preservatives or consisting of heartwood of a decay-resistant species. Mlitary
Specification ML-L-19140 covers the fire-retardant treatment for |unber and
plywod . This specification should be referred to when lunber, plywod, and
tinmbers require protective treatnent from fire.

Types of preservatives. Preservatives used for protection are of two types:
(1) oils or oil-borne materials and (2) water-borne materials.

Ol preservatives. O preservatives are resistant to |leaching action of water,
and their use should be specific when maxi mum protection is required,
particularly for wood that will be used in contact with the ground or water.
Wiere cleanliness, freedom from odor, and paintability of the treated wood are
inportant, however, preservative oils are often objectionable. Selected
volatile petroleum oils containing preservatives such as pentachl orophenol will
sonmetimes meet such requirenents, provided the petroleum oil has been renoved
from the wood after treatment. The preservative oils coal-tar creosote and
creosote-coal tar solution are recomended for wood marine structures that
requi re maxi mum service. Federal Specification TT-W571 should be referred to
for reconmendations as to preservatives and retentions for the treatnent of such
specific products as railroad ties, poles, posts, piles, lunber, plywod, and
tinbers.

Water-repellent preservatives, consisting of a preservative such as

pent achl orophenol or copper naphthenate, together with small amounts of resin
and paraffin, in a volatile petroleumsolvent, are used principally fo,
superficial application to mllwrk products, such as wi ndow sash and wood
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containers. Preservatives of this type may also be used in pressure treatnents
under TT-W571 for wood not to be used in contact with the ground or water and

where water repellency, cleanliness, or paintability is required. Water

repel lents retard noisture changes but do not prevent them  Consequently, they
have questionable value for the treatment of wood that is continuously exposed

to noisture. \ater-repellent preservatives applied by superficial methods Iike
brushing and dipping provide only linted protection from decay and insects, but
are useful in the control of surface stains and nolds.

The water-repellent conmponents of these preservatives sonetines interfere with
satisfactory gluing of wood and nmay interfere with paints used on ships and
boats. In such cases preservatives (pentachlorophenol or copper naphthenate) as
covered by ML-W18142, “Wod Preservative Solutions, Ol Borne, Ship and Boat
Use,” should be called for. Federal Specification TT-W572, “Wod Preservative:
VWater-Repel lent ,“ should be referred to for products to be treated with
preservatives of this type. Conposition A (pentachlorophenol) of this
specification does not appreciably discolor the wood. Conposition B (copper
napht henate) inparts a green color to the wood. Listed in TT-W572 are the
requirenents on paintability when the preservative is applied by dipping and
simlar nethods. Wen the preservative is applied by pressure inpregnation,
however, special conditioning nethods must be used to renove residual
preservative solvents before the lunmber is paintable. The supplier should be
permitted to select the conditioning nethod, but should also have the sole
responsibility for furnishing a suitably paintable product w thout objectionably
di scol oring, checking, or otherw se degrading the |unber.

Wt er-borne preservatives. \Wter-borne preservatives are dissolved in water and
applied to wood in a water solution. Since the wood absorbs |arge amunts of
water during treatnent, it must be redried (after treatnent) to nmeet noisture
requirenents for use. \Water absorption involves swelling and other dimensional
changes.  Special care nust be taken in handling and drying after treatnent to
avoi d degradation through checking and war ping.

Water-borne preservatives have proven to be effective, along with oil
preservatives, under severe exposure conditions such as contact with soil or
water and for inportant above-ground structures exposed to severe weather
conditions. Heavy treatments of 2-1/2 pounds per cubic feet (PcF) of the
preservative are effective in some marine waters. A lesser amount of the

wat er-borne salts in conbination with creosote (dual-treatnent) is also
effective in marine waters. \ater-borne preservatives are also specified where
cleanliness and paintability of the lunber is of prime consideration.

Wat er-borne preservatives are not used for railroad ties because the oil type
preservatives, in addition to affording protection against decay, also retards
weat hering and checking. Only preservatives listed in the Federal
Specifications should be specified and used by CGovernment activities.
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Met hods of treatnent.

Pressure methods. Treatment of wood by pressure involves placing it in steel
cylinders or retorts (see Figure 69) and inpregnating it with the preservative
at high pressures (usually from 50 to 250 pounds per square inch). Preservative
retention is controlled by varying the pressure of the air in the cylinder and
around the wood before the preservative enters and covers the wood. High
preservative retentions are obtained by subjecting the wood to a vacuum before
it is inpregnated with the preservative under pressure. Lower retentions can be
obtained by having the initial air in the cylinder at or above atnospheric
pressure. The best control over preservative penetrations and retentions is
assured through pressure treatnment. However Federal Specification TT-W571 does
permt non-pressure full length treatment by the hot-and-cold bath process for
Western Red Cedar and Al aska Yellow Cedar poles. This sane treatnent is allowed
for the treatment of incised pole butts of these sanme two species and al so
Northern Wite Cedar.

For inproved quality of marine piles, TT-W571 requires that preservative
retentions be determned by assay or by the extraction of preservative from
borings taken fromthe piles after treatment. For poles and other products
where Anerican Wod- Preservers’ Association Standards pernit retentions to be
determ ned either by gage or by assay, the assay nethod shall be used for
CGover nnent purchases.

In ordering pressure-treated wood products, any special requirenents -
cleanliness, paintability, or noisture content - should be noted

Non- pressure nethods. Non-pressure nethods for preservative application

include: brushing, dipping and spraying. Since the effectiveness of
non-pressure treatnment cannot usually be expected to equal that of standard
pressure treatment, non-pressure treatment cannot be used as an alternate in bid
proposals calling for pressure treatnent except as noted above. Nonpressure

met hods are described in the chapter on wood preservation in the Wod Handbook

U S. Department of Agriculture Handbook No. 72. The followi ng nethods are those
which requisitioners are nost likely to be concerned with, in order of

protective val ue.
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Hot - and-cold bath nethod. The hot-and-cold bath process, including various
modi fications, is comonly used comercially for the treatment of products such
as poles and lunber (see Figure 70). Wth proper application to selected
species, its results may conpare favorably with those of pressure treatnent.

The usual hot-and-cold bath treatnent consists of two operations, a heating bath
in the preservative oil, and a cold or cooling bath. The tinme and tenperature
of the hot and cold baths vary with different wood products, sizes, seasoning
condi tions, sapwood thicknesses, and preservatives

Adaptations of the hot-and-cold bath process are in comercial use for
preservatives that nust not be heated. These include steam or air, instead of a
preservative, as a heating medium A combination of steamng and vacuum is also
substituted for the heating bath in one conmercial process before the cold bath
in the preservative

Vacuum treatments. Two types of vacuumtreatnments are in comercial use. The
first involves a |ow vacuum equivalent to 2 or 3 inches of mercury, a short
soaking period, and a high vacuum (27 to 28 inches of nercury) to recover
preservative. This treatnent is used to apply water-repellent preservatives to
wi ndow sash and millwork and results in limted penetration and |ow preservative
retentions simlar to those obtained by dipping for a few mnutes. The
treatnment has the advantage over dipping in that surplus oil on the wood surface
is renoved, and the tine between treatnent and glazing or finishing of mllwork
is substantially reduced. The second type of vacuum treatment is used in
applying preservative oils and water-borne preservatives to itens such as
construction |lunmber and fence posts. Treating conditions can be varied for
material of different sizes and species but usually involve a high initia

vacuum (up to 28 inches of mercury), a long soaking period, and a recovery
vacuum  The penetrations and retentions of preservative obtained can conpare
favorably with those resulting from hot-and-cold bath treatnents

Cold soaking. Cold soaking involves prolonged (several hours or days) in
unheated preservative oil of |ow viscosity, such as 5 percent pentachl orophenol
in domestic fuel oil. Soaking periods of 24 to 48 hours furnish good
penetration in seasoned sapwood of nost pines. Heartwood and sapwood of nost
other woods are treated less satisfactorily than pine sapwood and consequently
will not receive as nuch protection fromthis treatment.

Surface treatments. Surface treatnents, such as brushing, spraying, or brief
di pping, result in shallow penetration and low retention of the preservative
and therefore provide only limted protection of the wod. Ols are usually
used. Dipping is frequently used for mllwork
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Preparation of Wod for Treatnent

Al cutting, framing, and drilling should be completed before treatment.
Nunmerous early failures of poles, piles, and other treated tinbers can be
attributed to cutting or boring operations after treatnent. Cutting after

treat nent exposes unpenetrated wood to attack by destructive agents. \Wen the
wood must of necessity be cut or bored after treatnent, the exposed surfaces
should be liberally coated with a preservative, preferably a preservative oil or
one heavy application of a suitable bodied preservative conposition containing
10 percent of pentachl orophenol, to mnimze the danger of infection. Anerican
Wod- Preservers’ Association Standard M4 contains instructions for protecting
cuts and holes made in pressure-treated wood.

Lunber and timbers to be treated by nonpressure methods should be thoroughly air
seasoned before treatment. Best results can usually be expected in pressure
treatnment with water-borne preservatives if the wood is seasoned to a moisture
content of less than 30 percent before treatnent.

Peeling round or slabbed products is necessary to enable the wood to dry quickly
enough to avoid decay and insect damage and to permt the preservative to
penetrate satisfactorily (see Figure 71). (Processes in which a preservative is
forced or permitted to diffuse through green wood |engthwi se do not require
peeling of the tinber).

When wood is treated with water-borne preservatives by certain diffusion

met hods, high noisture content nay be permtted. For treatnent by other

met hods, drying before treatnment is essential. Drying the material pernits
adequate penetration and distribution of the preservative and reduces the risk
of checking that woul d expose unpenetrated wood after treatment.

Air drying, despite the greater tine, |abor, and storage space required, is a

wi dely used nethod of conditioning and is generally the cheapest and nost
effective, even for pressure treatment. Kiln drying has the inportant advantage
of quickly reducing moisture content and thereby reducing transportation charges.

Met hods for conditioning green wood products for pressure treatment are
described in the Wod Handbook, U.S Departnent of Agriculture Handbook No. 72.

Whods that are resistant to penetration by preservatives, such as Douglas fir,
western larch, western hem ock, redwood, and pines predom nantly of heartwood,
are often incised before treatment to pernmit deeper and nore uniform penetration
(see Figure 72).

Treatnent of Plywood and Lam nated Wod

Exterior or boat-hull grades of plywod can be pressure treated with the
preservatives and retentions reconmended in TT-W571 or in ML-P-19550 for

pl ywood ordered by the Navy for boats. Specification ML-L-19140 contains
requirenents for fire-retardant treatnent of plywod for use in boats.

Lam nated tinbers nmay also be pressure treated, although large curved | ani nated
timbers are often too large for pressure-treating cylinders. In such a case the
recommended procedure is to pressure treat the lunmber before |amnating.
Standard C28 of the Anerican Wod-Preservers’ Association covers the pressure
treatment of lamnated tinbers and of lumber for |amnating.
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CHAPTER 140  SELECTI ON OF LUMBER GRADES BY USE
CGENERAL

The end use criteria presented in this section by narrative and in table form
will be useful for determning the proper grades of |unber and other wood
products that will serve a specific purpose. It is incunbent on all users to
give proper consideration to this information in order to nake full use of a
valuable resource. In this regard, the proper selection of lunber in

combi nation with a good preservative treatnment will increase the useful life of
the lunmber by many years. The initial cost for the treatment will be greatly
of fset by the resulting reduction in maintenance and repair costs.

The tables show |unmber grouped by species and assigned grade. The Federal
Supply Catalog ldentification List 5500-1L will also show simlar grouping with
National Stock Numbers (NSNs) established for the various sizes of |unber that
can be supplied for any of the species in a grouping. The grade listings for
the end uses shown in this Handbook and the IL are advisory and are not to be
construed as mandatory for use where higher grades are deemed necessary for a
specific application. In general, the uses specified for any of the species and
grades in a group agree with the uses cited in each of the lunber grading rules
that apply to those species. However, the groups are not intended to reflect
any conparability between species with respect to physical or mechanical
properties. Even when physical and nmechanical properties nust be considered,
nmore than one species will be cited. poles, piles, and crossarns are
representative of this type of requirement and several species have been proven
to be conparabl e.

The use of the tables is based on the assunption that an installation is

equi pped to use the low grades listed, thus gaining the benefit of the |ower
prices that will exist for these grades. Requisitioners can also anticipate
that those species that are produced within their geographic area will be
supplied. When requirenents are limted by requisitioners to species from other
producing areas, the cost will generally be higher, especially if the quantity
is less than carload or truck load lots. This is one reason why the restriction
of species should be carefully considered before requisitions are subnitted.
Anot her very inportant reason is that the Defense Acquisition Regulations (DARs)
contain specific instructions to procurenent activities regarding restrictive
data that will result in nonconpetitive procurements. In effect, any
requisitions for lumber that are restricted to a single species, even if a
National Stock Nunber (NSN) has been established for that species, nust be
supported with justification as to why other conparable species cannot be used.

The information contained in the other sections of this handbook, together with
a careful analysis of the information presented in the follow ng paragraphs will
result in the best and npbst economi cal use of an essential resource.

The initials shown under the heading “Association Gading Rules” in the use

tables represent the grading rules witing agencies. The full nanes of the
agencies are shown in Appendix A and in Chapter 4
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Cont ai ner | unber

Table XXI lists the species that can be used in the grades indicated for
construction of wood boxes and crates described by PPP-B-601, PPP-B-621,

ML-C 104, ML-C52950 and ML-C-3774. The box and crate specifications require
that quality of lunber conponents conformto ML-STD-731, which has no direct
relationship to commercial grading rules. Pieces neeting the requirements of

M L-STD-731 may be cut fromlower quality comrercially graded |unber. The

maxi num al | owabl e noisture content is 19 percent. Pallets confornming to NN-P-71
and M L-P-15011 shall be fabricated from lunber neeting the requirenents of
ML-STD-731 in a manner sinmilar to that for boxes and crates

Dunnage

For heavy blocking, tinmber sizes 5 by 5 and larger are used in Tinber grades as
listed in Table XXII. For bracing and light blocking, lunber less than 5-inches
thick is listed in Table XXII under the grades for dinension lumber. Rules
pronul gated by the Association of American Railroads for |oading of open-top
cars restrict blocking and bracing lunmber to certain species only. Wen
hardwood is specified, the the follow ng species are acceptable: Oak (red and
white ) , ash (white), birch (yellow and sweet), beech, elm (Anerican and
slippery), hickory (true), maple (hard, sugar, and black), sweetgum and black
cherry. Acceptable softwoods are: Eastern, and Sitka spruce, Douglas fir,
western larch, tamarack, western heml ock and southern pine. No such restriction
of species is placed on blocking and bracing for closed cars, and all species
listed in Table XXI| are acceptable. Lunber at any stage of seasoning may be
used for blocking and bracing.

Lower grades of |unber could, and should, be used for dunnage when conditions
allow. These lower grades are grade No. 3 for lunber that is nomnal 2 to
4-inches thick and 6-inches and wider; utility grade for nominal 2 to 4-inches
thick and 2 to 4-inches wide; and, for all sizes, the |owest grade available
which is econony grade. Gade No. 3 Tinbers (5-inches thick by 5-inches wide
and larger) should be used for very rough dunnage. NSNs do not exist for No. 3
Tinber or the econony grade of dinension |unmber. The one exception is NSN
5510- 00- 272- 7753 which has been established for econony grade |unmber that is
nominal 2-inches thick by 4-inches wide and wider, with any degree or surfacing,
19 percent noisture content, and furnished in random | engths. Requisitions
could designate specific widths when using this NSN by submitting exception data
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Cross arns

Crossarns are used to support and to space tel ephone and electric wires on wood
pol es. There are seven types of crossarns listed in the dinension table shown
in ML-C12436. This table shows the thicknesses, widths, and |length of the
various crossarns, under each type, together with size and spacing details for
pin holes, center holes, and brace bolt holes. This same information is
repeated in 5500-1L. The table will show an asterisk (*) in the colum for pin
hol e size for some crossarnms. In those cases the requisitioner will be required
to designate the desired pin hole dianeter for the available sizes shown in the
data at the end of the table that is in the specification and 5500-1L.
Manufacturing and identification marking requirements are detailed in

M L-C 12436. Each crossarmis required to be marked to show the source of the
crossarm and the preservative treatnent. Wth the exception of two Type Il
crossarnms, all the crossarms listed in the dimension table in ML-C 12436 have
NSNs assigned. Attention is again directed to the preceding discussion of the
asterisk and the requirement for the requisitioner to designate pin hole size
when the asterisk appears. Crossarns are constructed from Douglas fir or
southern pine only. The crossarnms are made from dense lunber and are surfaced
on all four sides to the thickness and widths shown in the table in ML-C 12436
and the 5500-1L. The top edges have a 3/8 inch - 30 to 45 degree bevel. \hen
required and specified, the top center of the crossarm shall not be bevel ed.
The top edges may also be rounded on a 3/8 inch radius in lieu of the 3/8 inch
bevel . The holes that may be bored in the crossarmare described in detail with
the sketch in the 5500-IL and Figure 1 in ML-GC 12436.

Unl ess specifically deleted by the requisitioner, all crossarns will be
preservative treated with coal-tar creosote or pentachl orophenol specified in
M L-C-12436. Crossarns shall have a moisture content of 22 percent or |ess

prior to treatnent. Al splintering around drilled holes shall be renoved to
comply with “good workmanship” requirenments and nust be renoved prior to
treatnent.

When any variations are required in the standard crossarns shown in the 5500-1L,
or if special crossarnms are required, a sketch or drawing should be prepared to
describe the required item The sketch shown in the 5500-1L should be used as a
pattern with all the requirenents for sizes clearly docunented.

Moul di ng

Moul ding can be considered as lunmber of specific architectural design that is
used, primarily, to give a finished appearance to both interior roons and
exterior surfaces. Muldings also have functional uses such as door stops, hand
rails and door jambs. The nouldings listed in 5500-1L are softwoods, unfinished
and suitable for natural or clear finish. Al the mouldings cited in the
commerci al publications nmentioned bel ow are softwoods and unfinished. The
industry establishes an N grade for noulding that will receive a natural finish
and a P grade for moulding that will be painted. The P grade can be finger
jointed or edge-glued |unber and can have some stain.
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The multitude of patterns for moulding and the variations of sizes for the
patterns makes it nmandatory that each pattern and size be identified by synbols
or numbers. For exanple, there are over 18 different patterns for door and

wi ndow stops but when the different sizes for these 18 patterns are considered
there are over 120 different stops that can be ordered. It is for this reason
that a specific pattern and size for that pattern is identified by letters and
nunbers or by a nunber only.

The various patterns and sizes of patterns are identified in the follow ng
sources anong others: WWWP Catal og, “WP/Series Mulding Patterns” and 1975
Supplement; and in the SPIB publications, “Standard Wod Moul di ngs, 7000
Series,” and “8000 Series Mulding Book.” These publications provide a sure
met hod of conmuni cation between the requisitioner and the buying activity, and
requisitioners are encouraged to obtain the publications and order by using the
assigned pattern number. Reference to such general terns as “Ranch House
Casing” does not describe the pattern and size required and is neaningless to
the buying activity.

It would be impractical to assign NSNs to all the various patterns and size

moul di ng because much of this would not be used by the nmilitary. NSNs have been
established for some of the common patterns and sizes of w ndow and door stops,
quarter round, cove, etc. These are listed in the 5500-1L. |If the desired
pattern and size is not assigned an NSN, the order should be placed as a non-NSN
giving the nanme and nunber designation shown in one of the reference
publications. If the P grade (paint grade) can be used, this should be
specified in order to realize a possible cost advantage.

A conbined water-repellent and preservative treatment as specified in TT-W572,
“Wood Preservative: Water-Repellent” should always be considered for exterior
moul ding that will be painted. Such treatments provide a noderate degree of
resi stance to shrinking and swelling and to fungi attack when the treated

moul ding is exposed intermttently to rain wetting. This is a nonpressure
treatment. Requirenents for pressure treatnents of noulding are difficult to
satisfy unless the quantity required is large enough to make up a single |oad
for treatment.

Piles

Piles are intended to support structures by bearing upon sound supporting soil.
Type | piles are intended for tenporary use. Type |l piles are intended for any
permanent construction or any use in any environment where insects or decay
represent a hazard to the pile. Piles should be requisitioned in accordance
with M\ P-371.

The current ASTM D 25 contains two tables specifying tip and butt circunferences
for wood piles with lengths from 20 through 120 feet in increments of 10 feet.
These tables classify piles on the basis of |oading-carrying capacity and assign
the designation of “Friction Piles” or “End-Bearing Piles.” The previous ASTM D 25
classified piles on the basis of intended use and designated the piles as

Cass A, B, or C The lengths ranged from under 30 feet to 90 feet and over
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with 2 foot increments from 16 to 40 feet and 5 foot increnents for |engths over
40 feet. This resulted in lengths with 5 foot increments being assigned
National Stock Numbers and these lengths are still listed in the 5500-1L. Wen
these piles are ordered, the tip and butt circunferences for the forner Cass A
and B piles will be in accordance with the circunferences specified for Friction
Piles. The tip and butt circunferences for the fornmer Class C piles will be in
accordance with the circunferences specified for End-Bearing Piles.

Piles are processed as either unpeel ed, rough peeled, or clean peeled. Unpeel ed
piles will have no bark rempved; rough peeled piles will require the renoval of
all outer bark; and cleaned peeled piles shall have all outer bark renoved and
not less than 80 percent of the inner bark that will be well distributed over
the surface of the pile. Specific limtations and requirements for trinmng,
strai ghtness, knots, splits, etc., are detailed in ASTM D 25. Identification
marking is required for each pile and these details are in MWP-371.

Not all the lengths shown in the tables in ASTM D 25 have NSNs assi gned. Those
lengths with NSNs are the more conmon sizes and will satisfy nost nornal
requirenents. The piles assigned NSNs are all clean peeled and preservative

treated. The type of full length treatnent and treating materials have been
establ i shed based upon exposure conditions in coastal waters, fresh waters, or
soil. These service conditions and the type of treatment required are outlined

in TT-W571. The 5500-1L specifies the same service conditions, and
requisitioners should study the IL carefully to select the proper NSN that is
grouped under each of the service conditions. Further information on NSN
assignments is noted in the preceding information on sizes.

Requi sitioners may have requirenents for tip and butt sizes that are nore in
line with those sizes that were fornerly assigned to the old Cass A B, and C
designations. when requisitions are subnmitted for these piles, the desired tip
and butt circunferences should be specified rather than reference to any
classes. Also, any special heading requirements at the butt end should be
clearly detailed in the requisition.

Pol es

Poles are intended for use as supports for conmmunications or electric
transmssion lines. Poles should be requisitioned in accordance with MwP-371,
whi ch supplements ANSI 05.1 with specific requirenents for military applications.

Tabl es specifying tip and butt circunferences for wood poles of specific |engths
and species are contained in ANSI 05.1. The established tip and butt
circunferences for each pole length will vary and these various circunferences
are identified by classes. Exanple: A 20 foot, Cass 3, Douglas fir or
southern pine pole will provide a mninmum circunference of 23 inches at the top
and 27 inches at 6 feet fromthe butt. [Each of the other class designations for
the same length will provide a difference in circunferences. MWP-371 provides
this information for lengths of poles not covered by ANSI 05.1.
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The requirenents for manufacturing and identification marking are detailed in
MV P-371 and ANSI 05. 1.

Not all lengths and classes of wood pol es have NSNs assigned, but, the majority
of the lengths and classes listed in ANSI 05.1 are cataloged in 5500-1L. Poles
ordered by NSN will be either nortised or slab gained for two standard

crossarms; bored for two 5/8 inch crossarm bolts spaced 24 inches apart with the
center of the top hole 10-1/4 inches from the peak of the roof; and, the roof
will be 15 degrees one-way, or flat. Al poles will be treated full length
with coal-tar creosote, pentachlorophenol, or waterborne salts as cited in
TT-W571.

Poles are ordered for uses that may not require gaining, boring, or treatment.
Requisitioners must be careful to cite any exceptions to the nornmal requirements
when a non-standard use exists and poles are ordered by NSN

Door s
The main door designs used by the mlitary are

(1) Flush interior and exterior doors constructed wth hardwod veneer face
panel s:

(2) Sash doors constructed of fir, hem ock, or pine panels and provided
wi th w ndows (lights)

(3) Interior panel doors constructed of fir, hem ock, or pine; and

(4) Screen or conbination storm and screen doors constructed of fir,
hem ock, and pine

Sitka spruce is also authorized by Standard FHDA/7-79 to be used along with
Douglas fir and western hem ock. Pine doors may be constructed of ponderosa
pine, white pine, or sugar pine. Wth very few exceptions, all doors procured
for mlitary use are standard commercial designs and sizes as specified in the
commercial standards cited in paragraph 2. Federal Specification LLL-D-581
describes the requirements for exterior and interior wood doors

Fl ush doors are constructed with a solid core or hollow core. The solid core
will have the space between the two faces conpletely filled with wood blocks or
arigid panel. The hollow core consists of wood, wood derivatives, or other
acceptable material that is spaced so as to support the two faces of the door.
Detailed requirenents for stiles, rails, cores, and veneers for flush doors are
presented in the Standard ANSI/NWA [.S-1 Series. The doors are also available
with plastic faces or hardboard faces. The hardwood veneer doors are supplied
as premum good, and sound grades. Premum grade requires the highest quality
of veneer and near perfect matching at the joints when nore than one piece of
veneer is used in the face. Requisitioners should avoid specifying this grade
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unless the ultimate in appearance is necessary. Good grade is the nornal grade
for natural finishes and sound grade when paint is to be applied. Flush doors
are available with louvers and lights (glass). There are no nunber designations
to identify flush doors and requisitioners nust be specific on size of the door
and the size and spacing of louvers and |ights

The details involving the construction of these doors are well outlined in
Standard FHDA/ 7-79 and Standard ANSI/NWWA |.S. 5-73. The sizes for these doors
are specified in the standards with each door style or design identified by a
number. Each standard has a different nunbering systemand this will result in
two nunbers that apply to the sane door design. The species of wood used in the
construction will be dependent on the number designation that is used. The
species are described under the above description for the doors. One standard
may show door styles not listed in the other standard. If a design in FHDA 7-79
is required but ponderosa pine is desired in lieu of Douglas fir, the

requi sitioner should cite Standard FHDA/ 7-79 and specify the required species.
Door manufacturers will process such orders. In all cases, the requisitioner
should cite a design number, along with the door size, to assure that the
correct door wll be received

The NSNs that are in existence for doors have been in existence for many years
and will not always refer to a design number. Also, sone descriptions wll
detail the sizes for stiles and rails which should be disregarded by the
requisitioner because these sizes are not standard in the industry. Carefu

exam nation of the descriptions in the 5500-1L should be nade prior to selecting
an NSN. |f any doubt exists the requisitioner should process the requirement as
a non-NSN item using the guidelines above for describing the door. Every effort
should be nade to order the present day designs. Od designs require specia
mlling and this increases the cost.

A water repellent preservative treatnent is required for exterior doors

manuf actured in accordance with ANSI/NWA |.S. 5-73. No such requirenent exists
in Standard FHDA/7-79 and should be specified by the requisitioner when
required. This also applies when interior designs are specified for exterior
use. Interior doors that will be exposed to high humdity conditions in use
should also be considered for a water repellent preservative treatment by the
requisitioner.

Di mensi on Lunber

Light framing. Dinension lumber for light framing is 2 to 4 inches nonina
thickness and 2 to 4 inches nonminal width except hardwoods will have nom nal
widths through 12-inches wide. Light framng lunber is used for general
construction where stress rated lunber is not required. It is used for sills,
plates, bracing, partitions, and other uses involved in new building, repair,
and maintenance. COher end use guides will specify this lunmber for other
applications such as containers and dunnage
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A maxi num of 19 percent moisture content is allowed for |unber 2-inches thick.
Any stage of seasoning is allowed for |umber above 2-inches through 4-inches
t hi ck.

Table XXI'I1 describes the species of wood and the grades of |unber which may be
used for light franmng.

Structural joists and planks. Dimension lunmber for structural joists and planks
is 2 to 4 inches nonminal thickness and 5 inches and w der nominal w dth. The
grades specified in this end use guide will provide |unber with established
strength values required for such applications as joists, decking, heavy framng
and forms, rafters, piers, wharves, and sinmilar heavy construction. Allowable
unit stresses for the species listed in Table XXIV are contained in the National
Design Specification for Stress-Grade Lunber and its Fastenings, and in the
Association Gading Rules for Softwood Lumnber.

A maxi num of 19 percent moisture content is allowed for |unber 2-inches thick,
and any stage of seasoning is allowed for |unber above 2-inches through 4-inches
t hi ck.

Tabl e XXI'V describes the species of wood and the grades of lumber to be used for
structural joists and planks.

Structural light framing. Dinension lunmber for structural light framng is 2 to
4 inches nomnal thickness and 2 to 4 inches nonminal width. The grades
specified in this end use guide will provide lunmber with established strength
values required for such applications as trusses, concrete wall forms or other
heavy forns, scaffold bracing, bracing for piers and wharves, or any application
where high bending strength is required for heavy duty construction. Al lowable
unit stresses for structural lunber are contained in the National Design
Specification for Stress-Grade lumber and its Fastenings and in the Association
Gading Rules for Softwood Lumber. A maximum of 19 percent noisture content is
al | owed.

Tabl e XXV describes the species of wood and the grades of lunber to be used for
structural light franng.
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Sel ect and Finish Lunber

Sel ect and finish lunber is available in the nomnal sizes established for
boards and dinension |unmber by Voluntary Product Standard PS 20, American
Sof t wood Lunber Standard.

Sone associ ation, such as WAPA and NH & PMA designate thickness in nultiples of
quarter inches such as 4/4, 5/4, etc. These grades are cataloged in 5500-IL
under the nom nal sizes of the American Softwood Lunber Standards and
requisitioners must specify if quarter sizes are required in lieu of nom nal
sizes. Quarter sizes provide thicker lumber. 5500-1L Iists NSNs for C and D
Select/Finish in the board size; B and Better and C and D Sel ect/Finish in
2-inch thick lunber; and, C Select/Finish for 3- and 4-inch thick lunber. A
limted number of NSNs have been established for the nmore common sizes and this
has proven to be adequate to neet the requirements of mlitary activities.
Select and finish lunber is used for cabinet work, door and wi ndow casing, and
other interior and exterior trim Athough this lunber has relatively few
defects, it should not be considered where strength characteristics are
essential. Stress rated lunber is required for those applications.

A maxi mum of 15 percent noisture content is allowed for lunmber that is a nominal
2 inches and less in thickness. A maximum of 19 percent moisture content is
allowed for lunber that is over 2 and not greater than 4-inches in nom nal

t hi ckness.

Tabl e XXVI describes the species of wood and the grades of [unber which may be
used for select and finish lunber.

Ti nbers

Tinbers are 5-inches and larger in both thickness and width. On the basis of
size, there are two classifications of tinbers recognized in the softwod
i ndustry, as follows:

(a) Beans and stringers - 5-inches and thicker with the width not nore
than 2-inches greater than the thickness.

(b) Post and tinbers - 5-inches and thicker with the width not nore than
2-inches greater than the thickness.

Stress values have been established for Select Structural and No. 1 grades for
all the species shown in this end use guide. Stress values have also been
established for Dense Select Structural and Dense No. 1 Douglas fir; No. 2 and
No. 3 Structural Redwood; No. 1 and No. 2 Dense Stress Rated southern pine and
Dense Structural 65 southern pine. Allowable unit stresses for structural

| unber are contained in the National Design Specification for Stress-Gade
Lumber and its Fastenings and in the Association Gading Rules for Softwood
Lumber. Tinbers are used for heavy construction such as posts, colums,
trusses, bul kheads, drydocks, keel blocks, beans, stringers, shoring, and
dunnage.
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Any stage of seasoning is allowed.

Tabl e XXVI| describes the species of wood and the grades of [unmber which may be
used for tinbers

Pl ywood

Standard panel sizes are 3-, 4- and 5-feet wide with lengths ranging fromb5 to
12 feet in one foot increments. The nost commonly available sizes are 4-feet

wi de by 8- or 10-feet long. Standard nomi nal thicknesses of sanded panels range
from1/4 inch to 1-1/4 inches and greater in 1/8 inch increments, and, for
unsanded panels, from 5/16 inch to 1-1/4 inches in increments of 1/8 inch for

t hi cknesses over 3/8 inch. Not all conbinations of panel sizes, thicknesses,
and grades are covered by NSNs but those nost common for Department of Defense
use are listed in 5500-1L. These uses are presented in a general manner in this
end use guide and the grades cited do have NSNs assigned.

A maxi num of 18 percent noisture content is allowed when the plywood is shipped
fromthe mlls

Table XXVII11 describes the grades of softwood plywood to be used for various
pur poses.
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TABLE XXVIII. Grades and uses for softwood plywood.
2

Recommended cradesl'

Uses A<A | A-B | A-B | AC | A-D | B-B | B-C | B-D | CC | C~D | CDX | B-B
INT !l Nt mxr D oexr ! rer D omer lexr ] inr L oExr | oiwr | () | upo

Appearance of both sides
important. Cabinets, signs, X
built-ins.
Appearance of one side
important and other side wvith
a good surface for painting. X X
Signs, cabinets, partitions,
fences.

Appearance of only one side
important. Exterior struc- X
tures, gable ends. bulletin
boards.

Only one side will show. Wall
paneling, ceiling, displays, X
partitions.

Concrete forms. Will he mill
oiled and sanded two sides.
Not to be used as a B~B EXT
utilicy pane'! for which oo

NSN exists.

Good face for paintability and
a substitute for A-C EXT when X
painting is required.

Good face for paintability and
a substitute for A-D INT when X
ainting is required.
Outside construction, pallets,
crates, subflooring, siding, X
roof decking.
Wall and roof sheathing, sub-
flooring, general interior x
construction, pallets.
Provided with exterior glue.
Roof sheathing, target ranges,
subflooring, general exterior X
construction vhere appearance

is not essentisl and containsrs.
Abrasion resistant surface for
signs, counter and table tops, X
cabinets. Exterior glue and a
hard semi-opaque resin-fiber
overlay.
Treated plywood for use in
coastal waters, freshwaters, X X X X X
ground contact and above
ground (Fed Spec TT-W-571).

"

1. Grades of softwood plywood are based on defects that &rs, OF are not present in the veneers used for faces
and backs. The higher the grade (A-A) the more costly will be the sheet. Requisitioners should study this end
use guide when ordering plywood to determine the proper grade for the intended use. Exterior (EXT) plywood will
also be more costly than interior (INT) plywood because of the waterproof glueline that 1is an essential element
in the construction of the sheet.

2. Federal Specification NN-P-530, Plywood, Flat Panel, covers both softwood and hardwood plywood but references
product standards for details of constructicn and gradss. These are Departsent of Commerce Voluntary Product
Standards PS-1 for Softwood and PS-51 for Hardwood. No end use guide has been prepared for hardwood because it is
principally for decorative and interior use. Some NSNs are in IL 5500 for birch and mahogany plywood.

3. Exterior plywood should always be used for all permanent outdoor applications or when wvet, moist or high
humidity conditions will be constantly encountered indoors. Interior plywood will be appropriate for dry conditions
of use.

4. Grade CDX signifies that the sheet is a C-D interior made for exterior application by being constructed with
a waterproof glueline.

X-3882
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Cust odi ans:
Arny - ME
Air Force - 99

Revi ew activities:

Arny - MD
DLA - CS
User activities:
Arny - CE
Navy - MC
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Preparing activity:
Arny - ME
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Thi s appendi x contains all

non- Gover nnent .

GOVERNMENT  DOCUMENTS

SPECI FI CATI ONS
FEDERAL

MV P- 371
NN- P- 71

NN- P- 530
TT-W 571
TT-W 572
MM A- 181

PPP- B- 601
PPP- B- 621

M LI TARY

M L-C 104

M L- W 2038
M L-C 3774
M L- P- 6070
M L- P- 8053
M L-C 12436
M L-L-14362
M L- P-15011
M L- W 15154
M L- P- 18066
M L-W 18142
M L-L-19140
M L- P- 19550
M L-W 24126

M L- G- 52950
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REFERENCED DOCUMENTS

ref erenced documents, both Governnent and
the latest issue of a given docunent should be
consulted for revisions or changes.

Piles and Pol es, Wod.

Pal l ets, Material Handling, Wod, Stringer
Construction, 2-way and 4-way, (Partial).
Pl ywood, Flat Panel .

Wod Preservative, Treating Practices.
Wood- preservative, Water-repellent.

Adhesi ve, Phenol, Resorcinol, or Ml an ne
Base.

Boxes, Wod, d eated-Pl ywood.

Boxes, Wyod, Nailed and Lock- Corner.

- Crates, Wod; Lunber and Pl ywood Sheat hed,

Nai | ed and Bolt ed.

Wood Lami nates, Douglas-Fir

(for Ship and Boat Use).

Crates, Wod; Open, 12,000 - and

16, 000- pound capacity.

Pl ywood and Veneer Aircraft Flat Panel.

Pl ywood, Met al - Faced.

Crossarns, Wod.

Lumber: Unitizing and Loading of.

Pall ets, Material Handling, W.od, Post
Construction, 4-way Entry.

Wood Lanmi nates, Oak (for Ship and Boat Use).
Pl ywood, Ship and Boat Construction.

Wod Preservative Solutions, G 1I-Soluble,
Ship and Boat Use.

Lunmber and Pl ywood, Fire-Retardant Treated.
Preservative Treatnent, Pl ywood.

Wod Lam nates, Southern Pine

(for Ship and Boat Use).

Crates, Wod, Open and Cover ed.
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STANDARDS
M LI TARY
M L- STD- 731 - Quality of Wod Menbers for Containers
and Pal |l ets.

FEDERAL SUPPLY CATALOG
I dentification Lists.
C5500-1L - Lunmber, MIlwork, Plywod, and Veneer.

(Copi es of Government Docunents required by contractors in connection with
specific procurenent functions should be obtained from the procuring activity or
as directed by the contracting officer.)

COWERCI AL DOCUMENTS
AMERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)

AITC- 117 - Standard Specification for Structural @ ued-Laninated Tinber
of Sof twood Speci es.

AITC-119 - Standard Specifications for Hardwod d ued-Lami nated Ti nber.

Al TC-120 - Standard Specifications for Structural @ ued-Lam nated Tinber
using “E” Rated and Visually Gaded Lunber of Douglas Fir,
Southern Pine, HemFir, and Lodgepol e pine.

Al TC-200 - Inspection Manual .

Ti mber Construction Mnual .

(Application for copies should be addressed to the Anerican Institute of
Ti mber Construction, 333 West Hanpden Avenue, Engl ewood, CO 80110.)

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANS| 05.1 - Specifications and D mensions for Wod Pol es.

(Application for copies should be addressed to the American National Standards
Institute, Inc., 1430 Broadway, New York, NY 10016.)

AMERI CAN WOOD PRESERVERS ASSCCI ATI ON ( AWPA)

AWPA Al - Analysis of Creosote and QG I-Type Preservatives.

AWPA A8 - Qualitative Recovery of Creosote or Creosote-Coal Tar Solution from
Freshly Treated Piles, Poles, or Tinber (Squeeze Method).

AWPA d - Al Tinber Products - Preservative Treatment, by Pressure
Processes.

AWPA C2 - Lunber, Tinbers, Bridge Ties, and Mne Ties, Pressure Treatment.

AWPA C3 - Piles, Pressure Treatnent.

AWPA C4 - Poles, Pressure Treatnent.

AWPA C5 - Posts, Pressure Treatnment.

AWPA C6 - Crossties and Switch Ties, Pressure Treatnent.
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AWPA C7 - Incised (Red Wiite and Al aska Yellow Cedar) Pole Butts,
Thermal Treat ment.

AWPA C8 - Western Red Cedar and Al aska Yellow Cedar, Poles-Preservative
Treatment by the Full-Length Thermal Process.

AWPA Cl4 - Wod for Hi ghway Construction-Preservative Treatnment by Pressure
Processes.

AWPA C16 - Wbod Used on Farms-Preservative Treatnent by Pressure Processes.

AWPA Cl18 - Pressure Treated Material in Marine Construction.

AWPA C23 - Round Poles and Posts used in Building Construction-Preservative
Treatnent by Pressure Processes.

AWPA C28 - Preservative Treatment of Structural dued Laninated Menbers and
Lam nations Before Guing of Southern Pine and Pacific Coast
Douglas Fir, Henfir, and Western Hem ock Pressure Processes.

AWPA M - Purchase of Treated Whod Products.

AWPA M2 - Inspection of Treated Tinber Products.

AWPA M4 - Care of Preservative-Treated Wod Products.

AWPA P8 - QO |-Borne Preservatives.

AWPA P9 - Solvents for Organic Preservative Systens.

(Application for copies should be addressed to the Anerican Wod Preservers
Association, 7735 O d Georgetown Road, Bethesda, MD 20014.)

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 25 - Round Timber Piles.
ASTM D 245 - Establishing Structural Gades and Related Allowable Properties

for Visually Gaded Lunber.

ASTM D 1272 - Pentachl or phenol .
ASTM D 2555 - Establishing Cear Wod Strength Val ues.

(Application for copies should be nade to the Anerican Society for Testing and
Materials, 1916 Race Street, Philadel phia, PA 19103.)

CALI FORNI A REDWOCD ASSOCI ATI ON ( CRA)
Dat a Sheet 2B1-2, Redwood Lunber Grades and Uses, Patterns or Redwood Lunber.

(Applications for copies should be addressed to California Redwood
Associ ation, One Lonbard Street, San Francisco, California 94111.)

FIR AND HEMLOCK DOOR ASSOCI ATI ON ( FHDA)

FHDA 7-79 - Standard for Douglas Fir, Wstern Hem ock, and Sitka Spruce
Doors and Bl i nds.

(Application for copies should be addressed to the Fir and Hem ock Door
Associ ation, Yeon Building, Portland, OR 97204.)

247



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
APPENDI X A.

HARDWOOD DI MENSI ON  MANUFACTURERS ASSCCI ATI ON ( HDMR)
HDVA Rul es for Measurenment and Inspection of
Har dwood Di mension Parts.
Har dwood Interior Trim and Mbul di ngs.

Hardwood Stair Treads and R sers.

(Application for copies should be addressed to the Hardwood Di nension
Manuf acturers Association, 3813 Hillsboro Road, Nashville, TN 37215.)

HARDWOOD PLYWOCD MANUFACTURERS ASSCCI ATI ON  ( HPMA)

HPVA Design Guide HP-SG 71 Structural Design Guide for Hardwood Plywood.

(Application for copies should be addressed to Hardwood Plywood Manufacturers
Associ ation, 1825 Faraday Drive, Reston, VA 22090.)

HOUSI NG AND URBAN DEVELOPMENT DEPARTMENT ( HUD)
HUD 4900.1 - Mninum Property Standards for One and Two Fam |y Dwellings.

(Application for copies should be addressed to the Superintendent of
Docunments, Governnent Printing O fice, Wshington, DC 20402.)

MAPLE FLOORI NG MANUFACTURERS ASSCCI ATI ON ( MFMA)

MFMA - Hard Maple Flooring - Standard Specifications and Oficial Gading
Rul es.

(Applications for copies should be addressed to the Maple Flooring
Manuf acturers Association, 2400 E. Devon Avenue, Des Plaines, IL 60018.)

MOUNTAI N PRESS PUBLI SHI NG COVPANY
Wod Technology in Design of Structures (Hoyle, RJ. Jr. 1972)

(Application for copies should be addressed to the Muntain Press Publishing
Conpany, M ssoul a, Mntana 59801.)

NATI ONAL BUREAU OF STANDARDS ( NBS)

PS-1 - Construction and Industrial Plywood.
PS-20 - Anerican Softwood Lunber Standard.
PS-51 - Hardwood and Decorative Plywood.
PS-56 - Structural dued Lam nated Tinber.

(Application for copies should be addressed to the Superintendent of
Docunments, Governnent Printing Office, Washington, DC 20402.)
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NORTHERN HARDWOOD AND PI NE MANUFACTURERS ASSOCI ATI ON ( NHPMA)

NHPMA - Grading Rules for Eastern Wiite Pine, Norway Pine, Jack Pine,
Eastern Spruce, Balsam Fir, Eastern Heml ock and Tamarack.

(Application for copies should be addressed to the Northern Hardwood and Pine
Manuf acturers Association, Suite 207 Northern Building, Geen Bay, W 54301.)

REDWOOD | NSPECTI ON SERVI CE (RI'S)

Standard Specifications for Gades of California Redwood Lumnber.

(Application for copies should be addressed to Redwood |nspection Service, One
Lonbard Street, San Francisco, CA 94111.)

SOUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

Standard Wod Moul di ngs, 7000 and 8000 Seri es.
Standard Grading Rules.

(Application for copies should be addressed to Southern Pine |nspection
Bureau, P.O Box 846, Pensacola, FL 32594.)

UNI TED STATES FOREST PRODUCTS LABCRATCORY

Sel ection, Production, Procurenent and Use of Preservative - Treated Wod,
Suppl emrenting Federal Specification TT-W571 (General Technical Report

FLP- 15).
Wood Handbook; Agriculture Handbook 72.
Ti mber Resources for Americas Future (Forest Resource Report No. 14).

(Application for copies should be addressed to the Superintendent of
Docunments, Government Printing Ofice, Wshington, DC 20402.)

VEEST COAST LUMBER | NSPECTI ON BUREAU (WCLB)
Standard Grading Rules for West Coast Lumber No. 16.

(Application for copies should be addressed to the West Coast Lunber
I nspection Bureau, Portland, Oregon. 97223.)

NATI ONAL FOREST PRODUCTS ASSOCI ATI ON ( NFPA)
NFPA - Technical Report No. 3, Conparative Fire Test of Tinber and Steel

Beans.
National Design Specification for Stress-Gade Lunber and Its Fastenings.

(Application for copies should be addressed to the National Forest Products
Associ ation, 1619 Massachusetts Avenue NW Washi ngton, DC 20036.)
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NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA - Rules for the Measurenent and Inspection of Hardwood and Cypress
Lumber .

(Application for copies should be addressed to the National Hardwood Lunber
Associ ation, P.Q Box 34518, Menphis, TN 38134.)

NATI ONAL OAK FLOORI NG MANUFACTURERS ASSOCI ATI ON  ( NOFMA)
NOFMA - Specification Minual and G ading Rules.

(Application for copies should be addressed to the National QCak Flooring
Manuf acturers Association, 804 Sterick Building, Menphis, TN 38103.)

NATI ONAL WOODWORK  MANUFACTURERS  ASSCCI ATI ON - ( NWRY)
NWA - Industry Standard |.S.Z Series for Wod Flush Doors.
ANSI/NWA |.S. 5-73 - Industry Standard for Ponderosa Pine Doors.
NAWA |.S. 2-73 - Industry Standard for Wod Wndow Units.

(Application for copies should be addressed to the National Wodwork
Manuf acturers Associ ation, 400 West Madison Street, Chicago, |IL 60606.)

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATION, | NC. ( NEI MA)
NEI MA - Standard Grading Rules for Northeastern Lumnber.

(Application for copies should be addressed to the Northeastern Lunber
Manuf acturers Association, Inc., 4 Fundy Road, Fal nouth, Mine 04105.)

VESTERN WOOD MOLDI NG AND M LLWORK PRODUCERS  ( WAMVP)
WAMVP - WP/ Series Mulding Patterns.

(Application for copies should be addressed to Western Wod Mul ding and
M I 1lwork Producers, P.0. Box 25278, Portland, OR 97225.)

VESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)

Grading Rules for Western Lunber. Product Use Manual. Western Wod Species
Book, Vol. 1, D nension Lunber.

(Application for copies should be addressed to the Western Wod Products
Associ ation, 1500 Yeon Building, Portland, OR 97204.)
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DEFI NI TI ONS
Adhesive. A substance capable of holding materials together by surface
attachment. It is a general term and includes cenents, mucilage, and paste, as
wel | as gl ue.

Air-dried. (See seasoning.)

Alinenent. The course or location of elenents of design or construction in
relation to a determned |ine.

Al lowabl e property. The value of a property normally published for design use.
Al l owabl e praoperties are identified with grade descriptions and standards,
reflect the orthotropic structure of wood, and anticipate certain end uses.

Anerican lunmber standards. American lunber standards enbody provisions for

sof twood |umber dealing with recognized classifications, nomenclatures basic
grades, sizes, description, neasurenments, tally, shipping provisions,
gradenarking, and inspection of lunber. The primary purpose of these standards
is to serve as a guide in the preparation or revision of the grading rules of
the various |unber manufacturers’ associations A purchaser must, however, nake
use of association rules as the basic standards are not in thenselves conmerci al
rul es.

Annual growth ring. The layer of wood growth put on a tree during a single

growi ng season. In the tenperate zone, the annual growth rings of many species
(e.g., oaks, and pines) are readily distinguished because of differences in the
cells formed during the early and late parts of the season. In sone tenperate

zone species (black gum and sweetgum) and many tropical species, annual growh
rings are not easily recognized.

Bal anced construction. A construction such that the forces induced by uniformy
distributed changes in noisture content will not cause warping. Symetrical
construction of plywod in which the grain direction of each ply is perpendi-
cular to that of adjacent plies is balanced construction.

Bark. CQuter layer of a tree, consisting of the inner bark, or thin, inner,
living portion (phloen), and the outer bark, or corky layer, conposed of dry,
dead tissue.

Bark pocket. An opening between annual growth rings that contains bark. Bark
pockets appear as dark streaks on radial surfaces and as rounded areas on
tangential surfaces.

Bastard sawn. Lunber (primarily hardwoods) in which the annual rings nake
angles of 30 degrees to 60 degrees with the surface of the piece.

Beam A structural menber supporting a |load applied transversely to it.
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Beams and stringers. Large pieces (nominal dinensions 5 by 8 inches and up) of
rectangul ar cross section graded with respect to their strength in bending when
| oaded on the narrow face

Bending, steam  The process of forming curved wood nenbers by steaning or
boiling the wood and bending it to a form

Bent wood. (See bending, steam)

Bird peck. A small hole or patch of distorted grain resulting from birds
pecking through the growing cells in the tree. In shape, bird peck usually
resenbles a carpet tack with the point toward the bark; bird peck is usually
acconpani ed by discoloration extending for considerable distance along the grain
and to a much lesser extent across the grain.

Bi rdseye. Smal | localized areas in wood with the fibers indented and otherwise
contorted to formfew to many snmall circular or elliptical figures remtely
resenbling birds’ eyes on the tangential surface. Sonetines found in sugar
mapl e and used for decorative purposes; rare in other hardwood species

Blem sh. Anything, not necessarily a defect, marring the appearance of wood

Bloom Crystals formed on the surface of treated wood by exudation and
evaporation of the solvent in preservative solutions

Blue stain. (See Stain.)

Board. (See Lunber.)

Board foot. A unit of neasurenment of lunber represented by a board |-foot |ong,
12-inches wide, and |-inch thick, or its cubic equivalent. In practice, the
board foot calculation for lunber 1 inch or more in thickness is based on its
noninal thickness and width and the length. Lumber with a nominal thickness of
less than 1 inch is calculated as 1 inch.

Bole. The main stem of a tree of substantial diameter - roughly, capable of

yielding sawinber, veneer logs, or large poles. Seedlings, saplings, and
smal | -di ameter trees have stens, not boles

Bolt. (1) A short section of a tree trunk; (2) in veneer production, a short
log of a length suitable for peeling in a |athe.

Bow. That distortion of a board in which the face is convex or concave
| ongi t udi nal | y.

Box. A rigid container having closed faces which conpletely enclose the
contents.

Box beam A built-up beamwith solid wood flanges and plywood or wood-base
panel product webs.
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Boxed heart. The term used when the pith falls entirely within the four faces
of a piece of wood anywhere in its length. Aso called boxed pith.

Brashness. A condition that causes sone pieces of wood to be relatively low in
shock resistance for the species and, when broken in bending, to fail abruptly
without splintering at conparatively small deflections

Breaking radius. The limting radius of curvature to which wood or plywood can
be bent w thout breaking.

Bridging. Small wood menbers that are inserted in a diagonal position between
the floor joists in order to stabilize the joists and to distribute concentrated
| oads to nore than one joist.

Broad-|eaved trees. (See Hardwoods.)

Brown rot. In wood, any decay in which the attack concentrates on the cellul ose
and associ ated carbohydrates rather than on the lignin, producing a light to
dark brown friable residue - hence loosely terned “dry rot”. An advanced stage
where the wood splits along rectangular planes, in shrinking, is termed “cubical
rot”.

Brown stain. (See Stain.)

Built-up tinbers. As assenbly nmade by joining layers of |unber together with

mechani cal fastenings so that the grain of all lamnations is essentially
parall el .

Burl. A large wartlike outgromh on a tree which contains the dark piths of a

| arge number of buds which rarely devel op. In lunber or veneer, burls result in

a localized severe distortion of the grain generally rounded in outline

Butt joint. (See Joint.)

Canmbi um A thin layer of tissue between the bark and wood that repeatedly
subdi vides to form new wood and bark cells.

Casehardening. A condition of stress and set in dry lunmber characterized by
conpressive stress in the outer layers and tensile stress in the center or core

Cell. A general termfor the structural units of plant tissue, including wood
fibers, vessel nenbers, and other elenents of diverse structure and function.

Cellulose. The carbohydrate that is the principal constituent of wood and forns
the framework of the wood cells.

Check. A lengthwi se separation of the wood that usually extends across the
rings of annual growth and commonly results from stresses set up in wood during

seasoni ng.
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Chemical brown stain. (See Stain.)

Cose grained. (See Gain.)

Coarse grain. (See (ain.)

Col d-press plywood. (See Plywood.)

Col | apse. The flattening of single cells or rows of cells in heartwood during
the drying or pressure treatnent of wood. Oten characterized by a caved-in or
corrugated appearance of the wood surface.

Collar beam A tie connecting roof rafters at a level usually considerably
above the top wall plate.

Colum. 1. In architecture: A vertical supporting menber, circular or
rectangular in section, usually consisting of a base, shaft, and capital. 2.
In engineering: A vertical structural conpression menber, which supports |oads
acting in the direction of its l|ongitudinal axis.

Conpartment kiln. (See Kiln.)

Conpression failure. Deformation of the wood fibers resulting from excessive
conpression along the grain either in direct end conpression or in bending. It
may develop in standing trees due to bending by wind or snow or to internal

| ongi tudi nal stresses developed in growth, or it may result from stresses
inposed after the tree is cut. In surfaced |unber conpression failures nmay
appear as fine winkles across the face of the piece.

Conpression wood. Wwod formed on the |ower side of branches and inclined trunks
of softwood trees. Conpression wood is identified by its relatively wide annual
rings, usually eccentric, relatively large anount of sunmerwood, sonetimes nore
than 50 percent of the width of the annual rings in which it occurs, and its

| ack of demarcation between springwood and summerwood in the same annual rings.

Conpression wood shrinks excessively |engthwise, as conpared with nornal wood.

Conifer. (See Softwoods.)

Cooperage. Containers consisting of two round heads and a body conposed of
staves held together with hoops, such as barrels and kegs.

(a) Slack cooperage. Cooperage used as containers for dry, semdry, or solid
products. The staves are usually not closely fitted and are held
together with beaded steel, wire, or wood hoops.

(b) Tight cooperage. Cooperage used as containers for liquids, sem-solids,
and heavy solids. Staves are well fitted and held tightly with cooperage
grade steel hoops.

Core stock. A solid or discontinuous center ply used in panel-type glued
structures (such as furniture panels and solid or hollowore doors).
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Crate. A rigid shipping container of framed construction assenbled with nails
or bolts. Crates may be open or conpletely encl osed.

Crook. That distortion of a board in which the edge is convex or concave
| ongi tudi nal ly.

Cr ossband. To place the grain of layers of wood at right angles in order to
mnimze shrinking and swelling; also, in plywod of three or nore plies, a
| ayer of veneer whose grain direction is at right angles to that of the face
plies.

Cross break. A separation of the wood cells across the grain. Such breaks may
be due to internal stress resulting from unequal |ongitudinal shrinkage or to
external forces.

Cross grain. (See Gain.)

cup. A distortion of a board in which the face is convex or concave
transversely.

Cure. To change the properties of an adhesive by chem cal reaction (which may
be condensation, polynerization, or vulcanization) and thereby develop maxi num
strength.  Generally acconplished by the action of heat or a catalyst, with or
W t hout pressure.

Curly grain. (See Gain.)

Cut stock. A term for softwood stock comparable to dinension stock in
hardwoods. (See Dinension stock.)

Cuttings. In hardwoods, a portion of a board or plank having the quality
required by a specific grade or for a particular use. Obtained from a board by
crosscutting or ripping.

Decay. The deconposition of wood substance by fungi. The term"rot", "doze",
and “dote” are synonyumuos with “decay”.

(a) Advanced (or typical) decay. The older stage of decay in which the
destruction is readily recognized because the wood has become punky, soft
and spongy, stringy, ringshaked, pitted, or crumbly. Decided
di scol oration or bleaching of the rotted wood is often apparent.

(b) Incipient decay. The early stage of decay that has not proceeded far
enough to soften or otherwi se perceptibly impair the hardness of the
wood. It is usually acconpanied by a slight discoloration or bleaching
of the wood.

Defect. Any irregularity occurring in or on wood that may lower its strength.

Del ami nation. The separation of layers in a lamnate through failure within the
adhesive or at the bond between the adhesive and the |am nae.
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Density. The mass of a body per unit volunme. \Wen expressed in the netric

system it is nunerically equal to the specific gravity of the same substance.

Density rules. A procedure for segregating wood according to density, based on
percentage of |atewood and number of growth rings per inch of radius.

Dew point. The tenperature at which water vapor in the atnosphere begins to
deposit as a liquid.

Diagonal grain. (See Gain.)

D nension. (See Lunber.)

Dinension stock. A termlargely superseded by the term “hardwood dinension

| umber”. It is hardwood stock processed to a specified thickness, w dth, and
length, or multiples thereof. According to specification it may be solid or
gl ued up, rough or surfaced, semifabricated or conpletely fabricated.

D nensional stabilization. Special treatnent of wood to reduce the swelling and
shrinking that is caused by changes in its noisture content with changes in
relative humdity.

Dote. (See decay.)

Doze.  (See decay)

Dressed lunber. (See |unber.)

Dry-bulb tenperature. The tenperature of air as indicated by a standard
thernoneter. (See Psychroneter.)

Dy rot. A termloosely applied to many types of decay but especially to that
whi ch, when in an advanced stage, pernmits the wood to be easily crushed to a dry
powder. The termis actually a msnoner for any decay, since all fungi require
consi derabl e noisture for grow h.

Dry wall. Interior covering material, such as gypsum board, hardboard, or
pl ywood, which is applied in large sheets or panels.

Durability. A general term for permanence or resistance to deterioration.
Frequently used to refer to the degree of resistance of a species of wood to
attack by wood-destroying fungi under conditions that favor such attack. In
this connection the term “decay resistance” is nore specific.

Earl ywood. The portion of the annual growth ring that is formed during the

early part of the growing season. It is usually less dense and weaker
mechani cal |y than | atewood.

Edge grain. (See Gain.)
Edge joint. (See Joint.)
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Enmpty-cell process. Any process for inpregnating wood with preservatives or
chemcals in which air, inprisoned in the wood under pressure, expands when
pressure is released to drive out part of the injected preservative or

chemical. The distinguishing characteristic of the enpty-cell process is that
no vacuum is drawn before applying the preservative. The aimis to obtain good
preservative distribution in the wood and |eave the cell cavities only partially
filled.

Encased knot. (See Knot.)

End grain. (See Gain.)

End joint. (See Joint.)

Equilibrium noisture content. The moisture content at which wood neither gains
nor |oses noisture when surrounded by air at a given relative hunidity and
t enperat ure.

Exterior plywod. (See Plywod.)

Extractives. Substances in wood, not an integral part of the cellular
structure, that can be renoved by solution in hot or cold water, ether, benzene,
or other solvents that do not react chemically with wood conponents.

Factory and shop lumber. (See Lunber.)

Fiber. A wood fiber is a conparatively long (one-twenty-fifth or less to
one-third inch), narrow, tapering cell closed at both ends.

Fi ber saturation point. The stage in the drying or wetting of wood at which the
cell walls are saturated and the cell cavities free from water. It applies to
an individual cell or group of cells, not to whole boards. It is usually taken
as approximately 30 percent noisture content, based on ovendry weight.

Fi berboard. A broad generic terminclusive of sheet materials of widely varying
densities manufactured of refined or partially refined wood (or other

veget abl es) fibers. Bonding agents and other materials may be added to increase
strength, resistance to noisture, fire, or decay, or to inprove sone other

property.

Fibril. A threadlike conponent of cell walls, visible under a |ight nicroscope.
Fi ddl eback. (See Grain.)

Figure. The pattern produced in a wood surface by annual growth rings, rays,

knots, deviations fromregular grain such as interlocked and wavy grain, and
irregular coloration.

Fine grain. (See Gain.)
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Finger joint. (See Joint.)

Finish (Finishing). Wod products such as doors, stairs, and other fine work
required to conplete a building, especially the interior. Aso, coatings of
paint, varnish, lacquer, wax, etc., applied to wood surfaces to protect and
enhance their durability or appearance.

Fire retardant. A chenmical or preparation of chemcals used to reduce
flammability or to retard spread of a fire over the surface.

Flat grain. (See Gain.)

Fl at - sawn. (See Grain, flat.)
Flecks.  (See rays, wood.)

Flitch. A portion of a log sawn on two or nore faces - commonly on opposite
faces, leaving two waney edges. Wien intended for resawing into lunber, it is
resawn parallel to its original wide faces. O, it may be sliced or sawn into
veneer, in which case the resulting sheets of veneer laid together in the
sequence of cutting are called a flitch. The termis |oosely used.

Foundation. The supporting portion of a structure below the first-floor
construction, or grade, including the footings.

Fr ani ng. Lunber used for the structural menber of a building, such as studs and
joists; also of wood crates.

Full-cell process. Any process for inpregnating wood with preservatives or
chemcals in which a vacuumis drawn to renove air from the wood before
admtting the preservative. This favors heavy adsorption and retention of
preservative in the treated portions.

Grder. A large or principal beam of wood or steel used to support concentrated
| oads at isolated points along its length.

G ade. The designation of the quality of a manufactured piece of wood or of
logs |

Gain. The direction, size, arrangenent, appearance, or quality of the fibers
in wood or lumber. To have a specific neaning the term nust be qualified.

(a) O ose-grained wood. Wod with narrow, inconspicuous annual rings. The
termis sonetines used to designate wood having small and closely spaced
pores, but in this sense the term“fine textured” is mre often used.

(b) Coarse-grained wood. Wod with wide conspicuous annual rings in which
there is considerable difference between springwod and sumrerwood. The
termis sonetines used to designate wood with large pores, such as oak,
ash, chestnut, and walnut, but in this sense the term “coarse textured”
is more often used.
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Cross-grai ned wood. Wod in which the fibers deviate froma line
parallel to the sides of the piece. Cross grain may be either diagonal
or spiral grain or a conbination of the two.

Curly-grained wood. Wod in which the fibers are distorted so that they
have a curled appearance, as in “birdseye” wood. The areas show ng curly
grain may vary up to several inches in dianeter.

Di agonal - grai ned wood. Wod in which the annual rings are at an angle
with the axis of a piece as a result of sawing at an angle with the bark
of the tree or log. A formof cross-grain.

Edge-grai ned |unmber. Lunber that has been sawed so that the wi de
surfaces extend approximately at right angles to the annual growth

rings. Lunber is considered edge grained when the rings form an angle of
45 degrees to 90 degrees with the wide surface of the piece.

End-grai ned wood. The grain as seen on a cut nmade at a right angle to
the direction of the fibers (e.g., on a cross section of a tree).

Fi ddl eback- grai ned wood. Figure produced by a type of fine wavy grain
found, for exanple, in species of maple, such wood being traditionally
used for the backs of violins.

Fi ne-grai ned wood. (See C ose-grained wood.)

Fl at-grai ned wood. Lumber that has been sawed parallel to the pith and
approxi mately tangent to the growth rings. Lunber is considered flat
grai ned when the annual growth rings nmake an angle of less than 45
degrees with the wide surface of the piece.

Interl ocked-grained wood. Gain in which the fibers put on for several
years may slope in a right-handed direction, and then for a nunber of
years the slope reverses to a left-handed direction, and |ater changes
back to a right-handed pitch, and so on. Such wood is exceedingly
difficult to split radially, though tangentially it may split fairly
easily.

Open-grai ned wood. Conmon classification for woods with |arge pores,
such as oak, ash, chestnut, and walnut. Also known as “coarse textured”.

Pl ai nsawed | umber. Another term for flat-grained |unber.
Quartersawed |unmber. Another term for edge-grained |unber.
Si de-grai ned wood. Another termfor flat-grained |unber.

Sl ash-grai ned wood. Another termfor flat-grained |unber.
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(q) Spiral-grained wood. Wod in which the fibers take a spiral course about
the trunk of a tree instead of the normal vertical course. The spiral
may extend in a right-handed or |eft-handed direction around the tree
trunk. Spiral grain is a formof cross grain.

(r) Straight-grained wood. Wod in which the fibers run parallel to the axis
of a piece.

(s) Vertical-grained lunber. Another term for edge-grained |unber.

(t) Wavy-grained wood. Wod in which the fibers collectively take the form
of waves or undul ati ons.

Geen. Freshly sawed or undried wood. Wod that has becone conpletely wet
after imersion in water would not be considered green, but may be said
to be in the “green condition”.

Gowh ring. (Annual growth ring.)

Hardboard. A generic term for a panel manufactured prinmarily frominterfelted
ligno-cellulosic fibers (usually wood), consolidated under heat and pressure in
a hot press to a density of 31 pounds per cubic foot or greater, and to which
other naterials nay have been added during manufacture to inprove certain
properties.

Hardness. A property of wood that enables it to resist indentation.

Har dwoods. Generally one of the botanical groups of trees that have broad
| eaves in contrast to the conifers or softwiods. The termhas no reference to
the actual hardness of the wood.

Header. A beam placed perpendicular to joists and into which joists are franmed
in framng for a chimey, stairway, or other opening, (Conpare Trinmer); also
describes the end crossmenbers on the base of a wood crate.

Heart, Heartwood. The wood, extending fromthe pith to the sapwood, the cells
of which no |onger participate in the life processes of the tree. Heartwood may
be infiltrated with guns, resins, and other materials which usually make it
darker and nore decay-resistant than sapwood.

Hol | ow-core construction. A panel construction with faces of plywood,
hardboard, or simlar naterial bonded to a franed-core assenbly of wood lattice,
paperboard rings, or the like, which support the facing at spaced intervals.

Honeyconbi ng. Checks, often not visible at the surface, that occur in the
interior of a piece, usually along the wood rays.

[ncrenent borer. An augerlike instrunent with a hollow bit and an extractor,
used to extract thin radial cylinders of wood fromtrees to deternine age and
growth rate. A so used in wood preservation to determne the depth of
penetration of a preservative.

260



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
APPENDI X B

Intergrown knot. (See Knot. )

Interlocked-grained wood. (See Gain.)

Joint. The junction of two pieces of wood or veneer.
(a) Butt joint. An end joint forned by abutting the squared ends of two
pi eces.

(b) Edge joint. The place where two pieces of wood are joined together edge
to edge, commonly by gluing. The joints may be made by gluing two
squared edges as in a plain edge joint or by using machined joints of
various kinds, such as tongued-and-grooved joints.

(c) End joint. The place where two pieces of wood are joined together end to
end, comonly by scarf or finger jointing.

(d) Finger joint. An end joint made up of several neshing wedges or fingers
of wood bonded together with an adhesive. Fingers are sloped and may be
cut parallel to either the wide or edge faces of the piece.

(e) Lap joint. A joint made by placing one nenber partly over another and
bondi ng the overlapped portions.

(f) Scarf joint. An end joint fornmed by joining with glue the ends of two
pi eces that have been tapered or beveled to form sloping plane surfaces,
usually to a feather edge, and with the same slope of the plane with
respect to the length in both pieces. In some cases, a step or hook may
be machined into the scarf to facilitate alinement of the two ends, in
whi ch case the plane is discontinuous and the joint is known as a stepped
or hooked scarf joint.

Starved joint. A glue joint that is poorly bonded because an
insufficient quantity of glue remained in the joint.

Joint efficiency or factor. The strength of a joint expressed as a percentage
of the strength of clear straight-grained naterial

Joist. One of a series of parallel beans used to support floor and ceiling
| oads, and supported in turn by larger beams, girders, or bearing walls.

Joist and Plank. Pieces (nonminal dinensions 2 to 4 inches in thickness by 4
inches and wider) of rectangular cross section graded with respect to their
strength in bending when | oaded either on the narrow face as joist or on the
wi de face as plank

Kiln. A chanber having controlled air-flow, tenperature, and relative humdity,
for drying lumber, veneer, and other wood products
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(a) Conpartnment kiln. A kiln in which the total charge of lunber is dried as
a single unit. It is designed so that, at any given tine, the
temperature and relative humidity are essentially uniform throughout the
kiln. The tenperature is increased as drying progresses, and the
relative humdity is adjusted to the needs of the [unber.

(b) Progressive kiln. A kiln in which the total charge of |unber is not
dried as a single unit but as several units, such as kiln truckl oads,
that nmove progressively through the kiln. The kiln is designed so that
the tenperature is lower and the relative humdity higher at the end
where the lunber enters than at the discharge end.

Kiln dried. (See Seasoning.)

Knot. That portion of a branch or linmb which has been surrounded by subsequent
growth of the stem  The shape of the knot as it appears on a cut surface
depends on the angle of the cut relative to the long axis of the knot.

(a) Encased knot. A knot whose rings of annual growth are not intergrown
with those of the surrounding wood.

(b) Intergrown knot. A knot whose rings of annual growth are conpletely
intergrown with those of the surrounding wood.

(c) Loose knot. A knot that is not held firmy in place by growth or
position and that cannot be relied upon to remain in place.

(d) Pin knot. A knot that is not nore than 1/2 inch in dianeter.

(e) Sound knot. A knot that is solid across its face, at least as hard as
t he surrounding wood, and shows no indication of decay.

(f) Spike knot. A knot cut approximately parallel to its long axis so that
the exposed section is definitely el ongated.

Lam nated wood. An assenbly made by bonding |ayers of veneer or lunmber with an
adhesive so that the grain of all lamnations is essentially parallel.

(a) Horizontally |amnated wood. Lam nated wood in which the |amnations are
so arranged that the wi der dimension of each lamnation is approximately
perpendicular to the direction of |oad.

(b) Vertically lamnated wood. Lam nated wood in which the lamnations are
so arranged that the wi der dinension of each lamination is approximately
parallel to the direction of |oad.

Lap joint. (See Joint.)
Latewood. The portion of the annual growth ring that is formed after the

earl ywood formation has ceased. It is usually denser and stronger nechanically
t han earl ywood.
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Lath. A building material of wood, netal, gypsum or insulation board, that is
fastened to the frane of a building to act as a plaster base.

Lignin. A principal constituent of wood, second in abundance to cellulose. It
incrusts the cell walls and cenments the cells together.

Loads.

(a) Dead load. The weight of all permanent stationary construction included
ina structure

(b) Live load. The total of all moving and variable |oads that may be placed
upon a structure

Loose knot. (See Knot.)

Lunber. The product of the saw and planing m il not further nanufactured than
by sawi ng, resaw ng, passing |lengthwise through a standard planing machine
crosscutting to length, and matching.

(a) Boards. Lunber that is nominally |ess than 2-inches thick and 2 or nore
inches wide. Boards less than 6-inches w de are sonetimes called strips.

(b) Dinmension. Lunber with a noninal thickness of from2 up to but not
including 5 inches and a nominal width of 2 inches or nore.

(c) Dressed size. The dinensions of |unber after being surfaced with a
pl aning machine. The dressed size is usually 1/2 to 3/4 inch less than
the nomnal or rough size. A 2- by 4-inch stud, for exanple, actually
measures about 1-1/2 by 3-1/2 inches

(d) Factory and shop |unber. Lunber intended to be cut up for use in further
manuf act ur e. It is graded on the basis of the percentage of the area
that will produce a limted nunber of cuttings of a specified mninum
size and quality.

(e) Matched lunber. Lunber that is edge dressed and shaped to nmake a close
t ongued- and- grooved joint at the edges or ends when laid edge to edge or
end to end

(f) Nominal size. As applied to tinber or lunber, the size by which it is
known and sold in the market; often differs fromthe actual size. (See
al so, Dressed size.)

(g) Patterned lunber. Lumber that is shaped to a pattern or to a noul ded
formin addition to being dressed, matched, or shiplapped, or any
combi nati on of these workings.

(h) Rough lunber. Lumber which has not been dressed (surfaced) but which has
been sawed, edged, and trimed.
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(i)  Shiplapped |unmber. Lunber that is edge dressed to make a |apped joint.

(j) Shipping-dry lunber. Lunber that is partially dried to prevent stain and
mold during transit.

(k) Side lunber. A board fromthe outer portion of the log - ordinarily one
produced when squaring off a log for a tie or tinber.

(1) Structural lunber. Lunber that is intended for use where allowable
properties are required. The grading of structural |unber is based on
the strength of the piece as related to anticipated uses.

(M Surfaced lunmber. Lunmber that is dressed by running it through a planer.

(n) Tinmbers. Lunber that is nominally 5 or nore inches in |east dinension.

Timbers may be used as beams, stringers, posts, caps, sills, griders,
purlins, etc.

(o) Yard lunber. A little-used termfor lunber of all sizes and patterns

that is intended for general building purposes having no design property
requirenents.

Manuf acturing defects. Includes all defects or blenmishes that are produced in
manuf acturing, such as chipped grain, |oosened grain, raised grain, torn grain,
skips in dressing, hit and mss (series of surfaced areas with skips between
them, variation in sawing, mscut |unmber, machine burn, machine gouge,

m smat ching, and insufficient tongue or groove.

Mat ched |unber.  (See Lunber.)

MIllwrk. Planed and patterned lunber for finish work in buildings, including
such itens as sash, doors, cornices, panelwork and other itens of interior or
exterior trim Does not include flooring, or siding.

Mneral streak. An olive to greenish-black or brown discoloration of
undet ermined cause in hardwoods.

Mdified wood. Wod processed by chemcal treatment, conpression, or other

means (with or without heat) to inpart properties quite different from those of
the original wood.

Moi sture content. The anpunt of water contained in the wood, usually expressed
as a percentage of the weight of the ovendry wood.

Moul ded pl ywood. (See Pl ywood.)

Moul ding. A wood strip having a curved or projecting surface, used for
decorative purposes.

Mortise. A slot cut into a board, plank, or ti rTber, usual l'y edge\_/vi se, to
receive the tenon of another board, plank, or tinber to forma joint.
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Nom nal -size lunmber. (See Lunber. )

Od growth. Tinmber in or froma mature, naturally established forest. Wen the
trees have grown during nmost if not all of their individual lives in active
conmpetition with their conpanions for sunlight and moisture, this tinber is
usually straight and relatively free of knots.

Qpen-grai ned wood.  (See Coarse-grai ned wood.)

Ovendry wood. Wod dried to a relatively constant weight in a ventilated oven
at 101° to 105° C

Pallet. A low wood or nmetal platform on which material can be stacked to
facilitate nechanical handling, noving, and storage

Par enchyma. Short cells having sinple pits and functioning primarily in the

met abol i sm and storage of plant food materials. They remain alive |onger than
the tracheids, fibers, and vessel segments, sonetines for many years. Two Kinds
of parenchyma cells are recognized - those in vertical strands, known nore
specifically as axial parenchyma, and those in horizontal series in the rays
known as ray parenchyma

Particleboard. A generic term for a panel manufactured from |ignocellulosic
materials - commonly wood - essentially in the form of particles (as distinct
fromfibers). These materials are bonded together with synthetic resin or other
sui tabl e binder, under heat and pressure, by a process wherein the interparticle
bonds are created wholly by the added binder.

Partition. A wall that subdivides spaces within any story of a building

(a) Bearing partition. A partition which supports any vertical load in
addition to its own weight.

(b) Fire partition. A partition designed to restrict the spread of fire, or
to provide an area of refuge.

(c) Nonbearing partition. A partition extending from floor to ceiling which
supports no load other than its own weight.

Patterned |unmber. (See Lunber. )

Peck. Pockets or areas of disintegrated wood caused by advanced stages of

| ocalized decay in the living tree. It is usually associated with cypress and
incense cedar. There is no further devel opment of peck once the lunber is
seasoned.

Peel. To convert a log into veneer by rotary cutting
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Phloem  The tissues of the inner bark, characterized by the presence of sieve
tubes and serving for the transport of elaborate foodstuffs.

Pile. A long, heavy tinber, round or square cut, that is driven deep into the
ground to provide a secure foundation for structures built on soft, wet, or
subnerged sites; e.g., landing stages, bridge abutnents.

Pin-knot. (See Knot.)

Pitch pocket. An opening extending parallel to the annual growth rings and
containing, or that has contained, pitch, either solid or Iiquid.

Pitch streaks. A well-defined accunulation of pitch in a mre or less regular
streak in the wood of certain conifers.

Pith. The small, soft core occurring near the center of a tree trunk, branch,
twig, or |og,

Pith fleck. A narrow streak, resenbling pith on the surface of a piece; wusually
browni sh, up to several inches in length; resulting from burrowing of larvae in
the growing tissues of the tree.

Plai nsawed.  (See Grain.)

Planing mll products. Products worked to pattern, such as flooring, ceiling,
and siding.

Plank. A broad board, usually more than I-inch thick, laid with its wide
di mensi on horizontal and used as a bearing surface.

Plasticizing wod. Softening wood by hot water, steam or chemcal treatment to
increase its noldability.

Plate.

(a) A horizontal structural nmenber placed on a wall or supported on posts,
studs , or corbels to carry the trusses of a roof or to carry the rafters
directly.

(b) A shoe or base nenber, as of a partition or other frane.

(c) A smll, relatively flat nenmber placed on or in a wall to support
girders, rafters, and other fram ng.

(d) A nonstructural protective unit, such as a push-plate or kick-plate.

Plywood . A conposite panel or board made up of cross-banded |ayers of veneer
only or of veneer in conbination with a core of |unber or of particleboard and
with all conponents bonded together with an adhesive. . Cenerally the grain
direction of each layer is at right angles to that of adjoining layers; an odd
nunber of |ayers are used.

266



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
APPENDI X B.

(a) Cold-pressed plywood. Refers to interior-type plywood manufactured in a
press wthout external applications of heat.

(b) Exterior plywood. A general termfor plywood bonded with a type of
adhesive that by systematic tests and service records has proved highly
resistant to weather; mcro-organisns; cold, hot, and boiling water;
steam and dry heat.

(¢) Mulded plywood. plywood that is glued to the desired shape either
between curved forms or nore conmonly by fluid pressure applied with
flexible bags or blankets (bag moul ding) or other means.

(d) Postformed plywood. The product formed when flat plywood is reshaped
into a curve configuration by steaning or plasticizing agents

Pocket rot. Advanced decay which appears in the form of a hole, pocket, or area
of soft rot usually surrounded by apparently sound wood

Pore. (See Vessel.)

Porous woods. Hardwoods having vessels or pores large enough to be seen readily
wit hout nmagnification.

Postforned plywod. (See Plywood.)

Posts and tinbers. Pieces of square or approximtely square cross section, 5 by

5 inches or larger in nomnal dimensions graded primarily for use as posts or
colums but adapted to m scellaneous uses in which strength in bending is not

especially inportant.

Preservative. Any substance that, for a reasonable length of time, is effective
in preventing the devel opment and action of wood-rotting fungi, borers of
various kinds, and harnful insects that deteriorate wood

Pressure process. Any process of treating wood in a closed container whereby
the preservative or fire retardant is forced into the wood under pressures
greater than 1 atmosphere. Pressure is generally preceded or followed by
vacuum as in the vacuumpressure and enpty cell processes respectively, or they
may alternate, as in the full cell and alternating-pressure processes

Progressive kiln. (See Kiln.)

Psychroneter. An instrument for measuring the amount of water vapor in the

at mosphere. It has both a dry-bulb and wet-bulb thermometer. The bulb of the
wet-bul b thernometer is kept noistened and is, therefore, cooled by evaporation
to a tenperature lower than that shown by the dry-bulb thernoneter. Because
evaporation is greater in dry air, the difference between the two thernoneter
readings will be greater when the air is dry than when it is noist.
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Purlin. A horizontal nenber usually laid at right angles to nain rafters or
trusses of a roof to support elements of the roof fram ng.

Quarter-sawed.  (See Grain.)

Rabbet. A rectangular |ongitudinal groove cut in the edge of a board or other
pi ece of material.

Radial. Coincident with a radius fromthe axis of the tree or log to the
ci rcunference.

Rafter. One of a series of structural nembers of a roof designed to support
roof loads. The rafters of a flat roof are sonetinmes called roof joists.

Rafter types.

(a) Hp rafter. A rafter which forms the intersection of an external roof
angl e.

(b) Jack rafter. A rafter which spans the distance froma wall plate to a
hip or froma valley to a ridge.

(c) Valley rafter. A rafter which fornms the intersection of an internal roof
angl e.

Raised grain. A roughened condition of the surface of dressed |unber in which

the hard sunmerwood is raised above the softer springwood but not torn | oose
fromit.

Rate of growth. The rate at which a tree has laid on wood, measured radially in
the trunk or in lumber cut fromthe trunk. The unit of neasure in use is the
nunber of annual growth rings per inch.

Rays, wood. Strips of cells extending radially within a tree and varying in
height froma few cells in some species to 4 or nore inches in oak. The rays
serve primarily to store food and transport it horizontally in the tree. On
quartersawed oak, the rays form a conspicuous figure, sonetines referred to as
flecks.

Relative humdity. Ratio of the anpunt of water vapor present in the air to
that which the air would hold at saturation at the sane tenperature. It is
usual ly considered on the basis of the weight of the vapor but, for accuracy,
should be considered on the basis of vapor pressures.

Resilience. The property whereby a strained body gives up its stored energy on
the removal of the deforming force.

Resin. Flammble, water-soluble, vegetable substances secreted by certain

plants or trees, and characterizing the wood of many coniferous species. The
termis also applied to synthetic organic products related to the natural resins.
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Resin ducts. Intercellular passages that contain and transnit resinous
materials. On a cut surface, they are usually inconspicuous. They may extend
vertically parallel to the axis of the tree or at right angles to the axis and
parallel to the rays.

Retention by assay. The deternmination of preservative retention in a specific
zone of treated wood by extraction or analysis of specified sanples.

Ring failure. A separation of the wood during seasoning, occurring along the
grain and parallel to the growth rings. (Also, see Shake.)

Ri ng-porous woods. A group of hardwoods in which the pores are conparatively
| arge at the beginning of each annual ring and decrease in size more or |ess
abruptly toward the outer portion of the ring, thus formng a distinct inner
zone of pores, known as the earlywood, and an outer zone with smaller pores,
known as the |atewood.

Ring shake. (See Shake.)
Rip. To cut lengthwise, parallel to the grain.
Roof. The entire construction used to close in the top of a building.

Roof hip. The sloping line at the junction of two roof surfaces where an
external angle greater than 180 degrees is forned.

Roof ridge. The horizontal line at the junction of the top edges of two roof
surfaces where an external angle greater than 180 degrees is fornmed.

Roof types.

(a) Flat roof. A roof which is flat or one which is pitched only enough to
provide for drainage. (Conpare roof types; pitched roof.)

(b) Gabled roof. A ridge roof which termnates in a gable.

(¢) Hp (or hipped) roof. (1) In general, a roof which has one or nore
hips . (2) A roof which has four sloping sides that meet at four hips
or at four hips and a ridge.

(d) Pitched roof. A roof which has one or nore sloping surfaces pitched at
angles greater than necessary for drainage. (Conpare roof types; flat
roof . )

(e) Ridge roof. A roof which has one or nore ridges

Rot. (See Decay.)

Rotary-cut veneer. (See Veneer.)
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Rough lunber. (See Lunber.)

Sap. Al the fluids in a tree, special secretions and excretions such as gum
except ed.

Sapwood. The layers of wood next to the bark, usually lighter in color than the
heartwood, one-half inch to 3 or more inches wide that are actively involved in
the life processes of the tree. Under npbst conditions sapwood is nore
susceptible to decay than heartwood; as a rule, it is mre permeable to |iquids
than heartwood. Sapwood is not essentially weaker or stronger than heartwood of
the sane species.

Saw kerf. (1) Gooves or notches made in cutting with a saw, (2) that
portion of a log, tinber, or other piece of wood renoved by the saw in parting
the material into two pieces.

Sawed veneer. (See Veneer.)

Scarf joint. (See Joint.)

Schedule, kiln drying. A prescribed series of dry- and wet-bulb tenperatures
and air velocities used in drying a kiln charge of lunber or other wood products.

Seasoni ng. Renmoving noisture from green wood to inprove its serviceability.

(a) Air-dried. Dried by exposure to air in a yard or shed, wthout artificial
heat .

(b) Kiln-dried. Dried in a kiln with the use of artificial heat.

Second growth. Tinber that has grown after the removal, whether by cutting,
fire, wind, or other agency, of all or a large part of the previous stand.

Shake. A separation along the grain, the greater part of which occurs between
the rings of annual growth. Usually considered to have occurred in the standing
tree or during felling.

Shakes. In construction, shakes are a type of shingle usually hand cleft from a
bolt and used for roofing or weatherboarding.

Shear. A condition of stress or strain where parallel planes slide relative to
one anot her.

Sheathing. The structural covering, usually of boards, building fiberboards, or
pl ywood, placed over exterior studding or rafters of a structure.

Sheat hing paper. A building material used in wall and roof construction as a
protection against the passage of air and sonetines misture.

Shi pl apped |unber.  (See Lunber.)

270



Downloaded from http://www.everyspec.com

M L- HDBK- 7B
APPENDI X B.

Shipping-dry lunber. (See Lunber.)

Side-grained wood. (See Gain.)
Side lunber. (See Lunber.)

(a) The |owest menber of the frame of a structure, usually horizontal,
resting on the foundation and supporting the uprights of the frane.

(b) That menber forming the |ower side of an opening, as door sill, w ndow
sill, etc.

Slash grain. (See Gain.)

Sliced veneer. (See Veneer.)

Sof twoods.  Generally, one of the botanical groups of trees that in mpst cases
have needlelike or scalelike leaves ; the conifers, also the wood produced by
such trees. The term has no reference to the actual hardness of the wood.

Sound knot. (See Knot.)

Span. The distance between structural supports such as walls, colums, piers,
beans, girders, and trusses.

Specific gravity. As applied to wood, the ratio of the ovendry weight of a
sanmple to the weight of a volume of water equal to the volume of the sanple at a
specified noisture content (green, air-dry, or ovendry).

Spi ke knot. (See Knot.)

Spiral grain. (See Gain.)

Split. A lengthw se separation of the wood due to the tearing apart of the wood
cells.

Springwood. (See Earlywood.)

Stain. A discoloration in wod that may be caused by such diverse agencies as
m cro-organi sns, metal, or chemcals. The termalso applies to materials used
to inpart color to wood.

(a) Blue stain. A bluish or grayish discoloration of the sapwood caused by
the growth of certain dark-colored fungi on the surface and in the
interior of the wood; nade possible by the same conditions that favor the
growth of other fungi.
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(b) Brown stain. Arich brown to deep chocol ate-brown discoloration of the
sapwood of sone pines caused by a fungus that acts nuch like the
bl ue-stain fungi.

(c) Chenical brown stain. A chenmical discoloration of wood, which sometines
occurs during the air-drying or kiln-drying of several species,
apparently caused by the concentration and nodification of extractives.

(d) Sap stain. (See Blue stain.)

(e) Sticker stain. A brown or blue stain that develops in seasoning |unmber
where it has been in contact with the stickers.

Starved joint. (See Joint.)

Stickers. Strips or boards used to separate the layers of lunber in a pile and
thus inprove air circulation.

Straight grained. (See Gain.)

Strength. The termin its broader sense enbraces collectively all the
properties of wood which enable it to resist different forces or loads. Inits
more restricted sense, strength nay apply to any one of the mechanical
properties, in which event the name of the property under consideration shoul d
be stated, thus strength in conpression parallel to the grain, strength in
bendi ng, hardness, etc.

Stressed-skin construction. A construction in which panels are separated from
one another by a central partition of spaced strips with the whole assenbly
bonded so that it acts as a unit when |oaded.

Stringer. A timber or other support for cross nenbers in floors or ceilings.
In stairs, the support on which the stair treads rest.

Structural lunber. (See Lunber.)

Structural tinber. Pieces of wood of relatively large size in which strength is
the controlling element in their selection and use. Trestle tinbers (stringers,
caps, posts, sills, bracing, bridge ties, guard rails): car tinbers (car
framing, including upper framng, car sills); framng for buildings (posts,
sills, girders, framng joists); ship tinbers (ship tinbers, ship decking); and
crossarns for poles are exanples of structural tinbers.

Sunmmer wood. (See | atewood.)

Surfaced lunber. (See Lumber.)

Tangential . Strictly, coincident with a tangent . at the ci rcum_‘ erence of a tree
or log, or parallel to such a tangent. In practice, however, it often neans
roughly coincident with a growth ring.
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Tension wood. An abnormal form of wood found in the upper side of the bole and
branches of leaning trees of some hardwood species and characterized by the
presence of gelatinous fibers and excessive longitudinal shrinkage. Tens ion
wood fibers hold together tenaciously so that sawed surfaces usually have
projected fibers, and planed surfaces often are torn or have raised grain.
Tension wood nmy cause warping.

Texture. A termoften used interchangeably with grain. It refers to the finer
structure of the wood (See Grain) rather than the annual rings.

Thernoplastic glues and resins. Qdues and resins that are capable of being
repeatedly softened by heat and hardened by cooling.

Thernosetting glues and resins. A ues and resins that are cured with heat but
do not soften when subsequently subjected to high tenperatures.

Tinbers. Lunber 5 inches or larger in |east dinmension (see Lunber).

Tracheid. The elongated cells that constitute the greater part of the structure
of the softwoods (frequently referred to as fibers) which are present in sone
har dwoods.

TIrim The finish materials in a building, such as noul dings applied around
openings, (window trim door trim or at the floor and ceiling of roomns
(baseboard, cornice, picture noul ding).

Trimer. A beamor joist into which a header is franed in framng for a
chimey, stairway, or other opening. (Conpare Header.)

Truss. An assenbly of menbers, such as beans, bars, rods, and the like, so
conbined as to forma rigid framework. Al members are interconnected to form

triangles.

Twist. A distortion caused by the turning or winding of the edges of a board so
that the four corners of any face are no longer in the sane plane.

Tyloses. Masses of parenchyma cells appearing somewhat like froth in the pores
of some hardwoods, notably the white oaks and black locust. Tyloses are forned
by the extension of the cell wall of the living cells surrounding vessels of
har dwood.

Veneer. Thin sheets of wood.

(a) Rotary-cut veneer. Veneer cut in a continuous strip by rotating a |og
against the edge of a knife in a |athe.

(b) Sawed veneer. Veneer produced by saw ng.
(c) Sliced veneer. Veneer that is sliced off by noving a log, bolt, or

flitch against a large knife.
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Vertical grain. (See Gain.)

Vessels. Wod cells of conparatively large diameter which have open ends and
are set one above the other forming continuous tubes. The openings of the
vessels on the surface of a piece of wood are usually referred to as pores.

Virgin growh. The original growth of mature trees.

Wlls.

(a) Bearing wall. A wall which supports any vertical load in addition to its
own wei ght.

(b) Curtain wall. A nonbearing wall between colums or piers which is not
supported by girders or beamns.

(c) Exterior wall. Any outside wall or vertical enclosure of a building
other than a party or comon wall.

(d) Foundation wall. Any bearing wall or pier below the first-floor
construction.

(e) Nonbearing wall. A wall which supports no vertical |oad other than its

own wei ght.

Wal | board. Wod pul p, gypsum or simlar materials made into large rigid sheets
that nmay be fastened to the frame of a building to provide a surface finish.

Wane. Bark, or lack of wood or bark, from any cause, on edge or corner of a
pi ece.

VWarp. Any variation froma true or plane surface. Warp includes bow, crook,
cup, and tw st, or any conbination thereof.

Wavy-grained wood. (See Gain.)

Weathering. The nechanical or chemcal disintegration and discoloration of the
surface of wood that is caused by exposure to light, the action of dust and sand
carried by winds, and the alternate shrinking and swelling of the surface fibers

that cone with the continual variation in misture content brought by changes in
the weather. Weathering does not include decay.

Wet-bulb tenperature. The tenperature indicated by the wet-bulb thernometer of a
psychroneter.

Wiite-rot. In wood, any decay attacking both the cellulose and the lignin,

producing a generally whitish residue that nay be spongy or stringy rot, or
occur as pocket rot.

Wod preservative. (See Preservative.)
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Workability. The degree of ease and smoothness of cut obtainable wth hand or

machi ne tool s.

Working of wood. Change in the dinensions of a piece of wood with change in
moi sture content.

Yard brown stain. (See Stain, chenical brown.)

Yard lunber. (See Lunber.)
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ABBREVI ATl ONS

These abbreviations are conmonly used for softwood |unber, although all of them

necessarily applicable to all species. Additional abbreviations which

are applicable to a particular
gradi ng rules.

AD

ADF

ALS

AV or AVG
Bd

Bd. ft.
Bd1

Bev

B/ L

BM

Bt r

B&B or B&Btr
B&S
CB1S
CB2S

CF

C&RE
CF

Cl FE
dg

cr

™M

Com

CS

Csg

Cu. Ft.
Cvis
Ccv2s
D&H

D&M

DB. dg.
DB. Part
DET

Dim

Dkg

DS or DY Sdg
EB1S
EB2S
E&CB1S
E&CB2S

region or species may be included in approved
Abbreviations are comonly used in the forms indicated, but
variations such as the use of upper- and |ower-case type, and the use or
periods and other forms of punctuation are optional

Air-dried

After deducting freight
Anerican Lunber Standards

Aver age

Boar d

Board foot or feet

Bundl e

Bevel ed

Bill of lading

Board Measure

Better

B and better

Beans and stringers

Center bead one side

Center bead two sides

Cost and freight

Center groove two edges

Cost , insurance, and freight
Cost, insurance, freight and exchange
Ceiling

Cl ear

Center matched

Conmmon

Caul ki ng seam

Casi ng

Cubic foot or feet

Center Vee one side

Center Vee two sides

Dressed and headed

Dressed and matched
Doubl e- beaded ceiling (E&CBLS)
Doubl e- beaded partition (E&CB2S)
Double end trinmed

Di mensi on

Decki ng

Drop siding

Edge bead one side

Edge bead two sides

Edge and center bead one side
Edge and center bead two sides
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E&CV1S Edge and center Vee one side
E&CV2S Edge and center Vee two sides
EE Eased edges
EG Edge (vertical) grain
EM End mat ched
EV1S Edge Vee one side
EV2S Edge Vee two sides
Fac Factory
FAS Free al ongside (nanmed vessel)
FBM Foot or feet board neasure
FG Flat (slash) grain
Fl g Fl ooring
FOB Free on board (named point)
FOHC Free of heart center or centers
FOK Free of knots
Frt Frei ght
Ft Foot or feet
GM G ade marked
GRor GRg G ooved roofing
HB Hol | ow back
H&M H t - and- ni ss
Hor M Hit-or-niss
Hr t Hear t
Ht CC Heart cubical content
Ht FA Heart facial area
Ht G Heart girth
I'N. Inch or inches
J&P Joists and planks
KD Kiln-dried
Lbr Lunber
LCL Less than carl oad
LFT or Lin. Ft Linear foot or feet
Lgr Longer
Lgth Lengt h
Lin Li near
Lng Li ni ng
M Thousand
VBM Thousand (feet) board neasure
MC Moi sture content
Mer ch Mer chant abl e
M dg Moul di ng
No. Nurber
N1E Nosed one edge
N2E Nosed two edges
Oy Qyee
Od Or der
Par Par agr aph
Par t Partition
Pat Pattern
Pc Pi ece
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Pcs Pi eces
PE Pl ain end
PO Purchase order
P&T Post and tinbers
Reg Regul ar
Res Resawed or resawn
Rf g Roof i ng
Rgh Rough
R/ L Random | engt hs
R'W Random wi dt hs
R/ V&L Random wi dt hs and | engths
Sdg Si di ng
Sel Sel ect
S&E Side and Edge (surfaced on)
SE Sdg Square edge siding
SE & S Square edge and sound
S/IL or S/LAP Shi pl ap
SL&C Shi pper’s load and count
SM or Std. M Standard mat ched
Specs Speci fications
Std St andard
St pg St eppi ng
Str. or Struc Structural
S1E Surfaced one edge
S1S Surfaced one side
S1S1E Surfaced one side and one edge
S1S2E Surfaced one side and two edges
S2E Surfaced two edges
S2S Surfaced two sides
S2S1E Surfaced two sides and one edge
S2S&CM Surfaced two sides and center matched
S2S&SM Surfaced two sides and standard matched
34S Surfaced four sides
S4S&CS Surfaced four sides and caul king seam
T&G Tongued and grooved
VG Vertical grain
Wir . W der
WT Wi ght
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Abbrevi ations
Air-drying
Al der, red
Andi roba

Aspen
Avodire
Bagt i kan
Bal sa
Bana
Basswood
Beans and stringers
Beech
Birch
Board rule
Boar ds
Caribbean pine
Cativo
Cedars:
Al aska
I ncense
Port Orford
Eastern red
Viéstern red
Wi t e:
Nort hern
South. . .. .. .. .. .. ..

Cherry
Chest nut
C assifications,

Use

Manuf act uri ng

Size
Commercial forest Iand
Conpl aints
Copper napt henat e
Cot t onwood
Cross grain
Cucunber
Cut stock, softwood
Cypress
Definitions (see Appendix B)
Di mension | unber
Dougl as fir
Dressed lunber (surfaced) . .
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Hem ock:
Eastern . . . . . . . . .. ..
West coast

Hi ckory

Holly . . ... ... ... ...

| nport ed wood

I nci sing

| nspection:
Agenci es
General

Pl ywood
Shi pnent
Sof t wood

Khaya
Ki | n-drying
Knots . . . . . .. ... ... ..
Kokodua . . . . . . . . . .. ..
Lam nated tinber, structural
Advant ages
Applications
Certification

Liniting factors
Manuf act uri ng:
Adhesives . . . . . . .. L.

Butt joints

Edge joints

End joints

Face joint assenbly . . . .
General . . ... ... ...

Fi ni shing

Mar ki ng
Quality contro
Speci es used
Standard sizes .

Tr eat ment
Lapacho
Larch, western
Lat ewood
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