This unit discusses the development of the forest
industry. After studying this unit, you will be able to
identify the basic parts of a tree, and how these parts
function together to form usable wood. You will
understand the basic classifications of wood and be
able to identify common defects. In addition, you
will be able to list and recognize different kinds of
sheet stock manufactured from wood and wood
products.

As a result of continuing lumber industry re-
search, conservation, and a rapidly changing
'0ods technology, the lumber industry is able to
provide a larger quantity and a greater variety of
wood species. Today, our lumber industry
grows more wood every year than is used in both
the construction and the furniture-making in-
dustries. This is only possible through planned
forestry techniques. Even though a large
amount of wood is lost through fire, disease,
and insects, more wood is being produced than
used. This overproduction allows for affordable
lumber in the United States. In addition, a large
quantity of logs and lumber are exported to
other countries.

Good lumber production techniques have not
always been used. The process of replanting
small seedling trees as the mature trees are har-
vested, or REFORESTATION, is a slow pro-
cess. Most trees require 20 or more years of
growth before harvesting. Hardwoods require
even more time to grow, often 50 to 75 years. In
the past, many lumber companies only har-
vested the trees and did not consider the damage
to the environment and ecology. This technique
resulted in erosion, the rapid depletion of for-
ests, and the loss of an acceptable setting for
many species of animals and plants. Today,

studies are made to determine the ecological ef-
fects before any major harvesting occurs. Meth-
ods that result in minimal damage to soils,
plants, and animals have been developed and are
now commonly used.

STRUCTURE AND GROWTH OF WOOD

Wood is composed of many very small cellu-
lose fiber units called CELLS. These cells are
held together with a natural adhesive made by
the tree itself called LIGNIN. A typical wood
sample is composed of 70% cellulose, 12 to 28 %
lignin, and up to 1% ash-producing materials.
This make-up, while causing wood to be
HYGROSCOPIC (expanding as it absorbs
moisture and shrinking as it dries), is also re-
sponsible for its decay and its strength. In addi-
tion, the grain pattern and all other properties of
the wood are determined by the way these cells
are formed and grouped together.

Tree growth is unique because all new wood is
formed from the perimeter of the tree outward
and from last year’s growth upward. New wood
cells are formed in the CAMBIUM LAYER
which is near the bark. The inside of this layer
forms new wood cells and the outside forms new
bark cells. In the spring when the year’s growth
begins, the wood fibers are larger with thin
walls, large open centers, and light colored. This
early growth is called SPRINGWOOD. Fibers
that grow later in the season are smaller and
stronger. They have thicker cell walls, smaller
openings, and are darker colored. This later growth
is called SUMMERWOOD. The summerwood
forms on the outer side of the springwood. Each
band of springwood and summerwood results in
one year’s growth called an ANNUAL RING.
The age of a tree may be determined by counting the
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annual rings, Fig. 1-1. An exception to this con-
cept is in the tropics, where growth is almost
continuous. Annual rings are much less appar-
ent or do not appear.
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Fig. 1-1. Cross section of a tree trunk.
(Frank Paxton Lumber Co.)

The wood nearest the bark of a tree, or SAP-
WOOD, contains living cells. As the sapwood
becomes inactive it gradually changes into
heartwood. HEARTWOOD is usually darker in
color because of the presence of gums and
resins. MEDULLARY RAYS are rows of cells that

run perpendicular (at right angles) to the annual
rings toward the PITH (center of the tree). The
medullary rays carry sap to the center of the tree.
Theserays are large in oak, beech, and sycamore
and small in most other woods.

While a tree is growing upward and outward it
is also growing downward. The downward
growth of a tree is its root system. The ROOT
SYSTEM provides the necessary support that
prevents a tree from falling over. The root sys-
tem also provides a means of transporting water
and other nutrients from the ground to the
leaves.

CLASSIFICATION AND IDENTIFICATION
OF WOOD

There are several hundred species of trees in
the United States. Most of the lumber used in
construction and furniture making comes from
about 35 species. The other species do not have
the qualities necessary for commercial purposes.

Trees and lumber can be divided into two
main classes, softwood and hardwood. SOFT-
WOODS come from cone-bearing trees. Soft-
wood trees also have needles, and are frequently
referred to as evergreens. Another name for ev-
ergreen trees is CONIFERS meaning “cone
bearing.” Examples of conifers are pine, fir,

Fig. 1-2. Trees and woods can be classified as hardwoods or softwoods. -
(National Forest Products Association)
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spruce, cedar, redwood, and cypress. HARD-
WOODS come from broad-leaf trees that shed
5r lose their leaves every year. See Fig. 1-2.
DECIDUOUS is a term given to hardwood
trees. Oak, walnut, birch, maple, hickory, ash,
and poplar are examples of deciduous trees. The
terms “softwood” and “hardwood” do not refer
to the actual hardness or softness of the wood.

Softwoods and hardwoods can also be divided
into the general classifications of OPEN-GRAINED
(porous) or CLOSE-GRAINED (nonporous) woods.
When lumber is cut at the mill, the cells that come
into contact with the saw or planer are cut or sliced,
leaving small openings at the surface called PORES.
Lumber with large cells form open-grained woods.
Lumber with small cells form close-grained
woods. Most broad-leaf trees produce open-grained
lumber, but not all. Examples of open-grained
lumber are oak, walnut, and mahogany. Close-grained
woods include pine, birch, gum, maple, basswood,
and fir. Determining whether the wood is open
grained or close-grained is easy. Open-grained wood
is porous; the pores are easy to see using a mag-
nifying glass. In close-grained wood, the pores are
0t as readily seen.

LUMBERING AND REFORESTATION

The lumber industry is an important contrib-
utor to our nation’s economy. There are cur-
rently about 7000 active saw mills, 5000
wholesalers, and over 28,000 retail lumber yards
in the United States. Nearly 750,000 people are
employed in all aspects of the lumber industry.

The lumber industry uses two distinct meth-
ods of harvesting trees for lumber production-
clear cutting and selective cutting. In the
CLEAR CUTTING process, all the trees in a
given area are harvested at one time. When this
area has been harvested, seedling trees are then
planted. These seedlings are then cared for until
they are mature and ready for harvesting. This
method is primarily used for softwoods due to
their rapid growth and the method of milling
being used.

SELECTIVE CUTTING is commonly used
for furniture-grade lumber. It generally includes
hardwoods and certain softwoods, such as red-
wood and Ponderosa pine. The reforestation

procedure for selective harvesting is quite
different from clear cutting. Fewer seedlings are
planted when selective cutting, and the planting
is not in “rows” as with the clear cutting process.
Selective cutting increases the risk to surrounding
trees that may not be ready for harvesting. In
addition, it is more expensive to FELL (cut standing
trees) trees when selective cutting. A benefit of sele-
ctive cutting, however, is that it is less disruptive
to the ecology.

Scientific forest management includes proper
cutting, planting, and forest fire prevention, as
well as disease and pest control. Millions of
hardy seedlings are grown in tree farm nurseries
where they reach a good start before they are
transplanted into forest areas, Fig. 1-3. Cur-
rently, forestry practice replants small nursery
trees shortly after the lastlogisremoved from an
area. The sound forest management now being
practiced will ensure a continuous supply of
wood for generations to come.

Fig. 1-3. Tree farm nursery. (Weyerhauser)

LUMBER MANUFACTURING PROCESS

When logs arrive at the sawmill they are
stored in large piles or in ponds until they are
ready to be cut into lumber. Storing the logs in






























