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I. What Are the Benefits From 
the Managed Forest? 

Wood is used for many things. We find it in the 
houses in which we live, in the furniture in our homes, 
in the newspapers and books we read, and in the greet
ing card$ we send to friends. Without our forests, the 
way we live would be very different. Each year the 
average person in the United States uses more than 
600 pounds of paper, more than 200 board feet of 
lumber, and untold amounts of other materials made 
from wood from the managed forest. In no other na
tion of the world are forest products in such demand. 

The United States is now meeting its needs for 
wood through sound forest management. Manage
ment includes measuring individual trees and forest 
stands; protecting, harvesting, and regenerating 
trees; and developing tree improvement practices. 
Timber production is one of the primary purposes of 
the commercial forest; thus the major objective of 
forest management is maximum timber production on 
every available acre of commercial timberland. 

FORAGE 
PLANTS HOLD SOIL, SLOW SURFACE 

WATER RUNOFF, PROVIDE FOOD 
FOR ANIMALS 

Successful forest management means planning for 
the best forest products and uses both now and for the 
future. Wood products are not the only benefits of a 
well managed forest. The forest is a home for wildlife 
and can provide forage for livestock. It can also help 
regulate water flow and supplies. There are many re
creation opportunities in the forest, and always the 
beauty of nature to enjoy. 

Because trees are a renewable resource- they 
grow and can be replaced- we can all benefit from 
the managed forest in different ways. This is called 
multiple use forest management. Multiple use, or 
many uses, cannot be applied to each individual acre. 
When applied to a large forest area, it can offer the full 
benefits ofthe forest. Multiple use of the forest lands is 
the key to continued forest resources. 

WILDLIFE 
PLEASURE WITH ROD, GUN, 

CAMERA, BINOCULARS 

WATER 
FOR AGRICULTURE, HOME, RECREATION, 

FISH, WILDLIFE, INDUSTRY 

THE FOREST 
GIVES US: 

TREES 
HOLD SOIL, SLOW SURFACE WATER 

RUNOFF, PRODUCE WOOD 

'\ 

RECREATION 
FOREST ENVIRONMENT, 
REST, AND RELAXATION 
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AESTHETICS 
PRODUCE OXYGEN, FILTER THE 
AIR, MODIFY TEMPERATURE. 

PRODUCE BEAUTY AND SHADE 



II. Where Are Our Forests? 
A forest is a dynamic community of living, growing 

things. Although it contains many different kinds of 
plants and animals, most of us think ofthe most promi
nent- the trees. In this sense a forest is really just a 
collection of trees growing in the same are.a. 

The United States today has a total fo est area of 
759 million acres. Only 510 million acres can be called 
"commercial" forest- that is, capable of growing 
trees as a crop available for harvest. Ofthe ::om mercia I 
forest area, the government (federal, state and local) 
owns 28 percent, or about 142 million acres. Of the 
approximately 367 million acres (72 percent) in private 
or non-government ownership, 151 million acres are 
in small woodland ownerships; 149 million acres are 
owned by investors; and 67 million acres (13 percent 
of the total commercial forest area) are ovvned by the 
forest industries. 

The commercial forest land in the United States can 
be divided into five regions. These are: 
1. THE NORTHERN OR EASTERN FOREST: During coloni

al times this forest covered all of northeastern 
United States. It extended as far west as Michigan 
and Wisconsin and as far south as northern Geor
gia. This forest once was more than 12 percent of all 
the forest land in our country. But the forest area 
has been reduced because of increased population 
and industrial growth. The major tree species in this 
area are the conifers. They include white pine, 
spruce, hemlock, and cedar. Deciduous, or 
hardwood trees also are found in the northern for
est. Some important hardwoods in thi!S forest are 
the oaks, beech, birch, and maple. 

1;.\:'LA WESTERN OR ROCK Y MOUNTAIN 

DcENTRAL 

• NORTHERN OR EASTERN 

~SOUTHERN 
~ PACI F IC 4 

2. THE SOUTHERN FOREST: This forest covers most of 
the states in the southeastern part of our country. It 
lies below the northern forest and borders the At
lantic Ocean and the Gulf of Mexico. The southern 
forest makes up about 33 percent of the total forest 
area of the United States. Southern pine and cy
press are among its most important trees. Hard
wood trees such as oaks, yellow-poplar, walnut, 
and gum are also important in this forest. 

3. THE CENTRAL FOREST: This forest is located be
tween the northern and southern forests. It was 
once the largest forest in the United States. Like the 
northern forest, many of its trees have been re
moved to make room for population and industrial 
growth. Today, it is one of our smaller forests. The 
main species in this forest are the hardwoods, 
which include oaks, gum, yellow-poplar, hickory, 
walnut, and magnolia. 

4. THE WESTERN OR ROCKY MOUNTAIN FOREST: This 
forest covers the slopes of the Rocky Mountains. It 
extends from Canada down to the Mexican border. 
Conifers such as Douglas, fir, hemlock, western 
white pine, ponderosa pine, and lodgepole pine are 
the important species in this forest. 

5. THE PACIFIC FOREST: This forest lies west of the 
Rocky Mountains. It now covers only 33 percent of 
its original area, but it is still a very important forest. 
Most of the trees in this forest are conifers in the 
pine, cedar, and fir family. 



ill. What Do We Get from the Managed 
Forest? 

The United States is a country of forests. The for
ests of early times gave birth to four important in
dustries that helped to build our nation - lumbering, 
shipbuilding, producing naval stores, and manufactur
ing potash to produce soap ashes. Today, growing and 
harvesting timber crops and manufacturing wood into 
thousands of useful products contributes to our high 
standard of living. 

Jobs and manufactured goods are just a part of the 
forest's contribution to our economy. The multiple use 
principle of forestry management generates new in
come in such areas as recreation, wildlife, forage, 
water, and aesthetics. Soil stabilization of the forest 
floor alone is an important economic factor. 

Unlike many other natural resources, the managed 
forest cannot be depleted. It is forever renewing itself, 
even while providing products and being used in many 
different ways. Let's look at some of these products 
and uses of America's forests. 

RESINS 

STUMPS 

:-,....., 
' .> POLES PILES POSTS 

VENEER .1:\~ 

DISTILL_::] -~.an.~'·· •. ~~ 
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FOREST PRODUCTS 
The wood products and other crops that come di

rectly from the trees of our forests can be divided into 
general groups to illustrate their many uses. The fol
lowing examples outline the major types of uses and 
give information on groups of products that often are 
overlooked. 

Solid and Composite Wood Products 

Solid wood products, such as lumber, and compos
ite wood products where the original structure of 
wood is completely changed and reassembled, such 
as particleboard, essentially are used as they come 
directly from the tree. This group includes lumber, 
plywood and veneer, particleboard, poles, posts, pil
ings, and firewood. 

CORDWOOD 

DYE 

EXCELSIOR 

DISTILLATION 

{

HEMICAL 
RODUCTS 

CELLULOSE 

IBER 
RODUCTS 

[

Paper 

Fiberboard 

4jYi 
LOGS 

LUMBER 

TIES 

VENEER 

BOLTS 

Ml Ll WASTE 



LUMBER 
Most wood is used in the form of lumber. Boards 

and larger pieces of wood are sawed from sawlogs or 
logs large enough to be used for this purpose. Unlike 
most wood products, lumber is ready for use as it 
comes from the sawmill. Boards sawed from a sawlog 
are called rough lumber. Once they are resawed to 
standard or desired lengths, widths, and thicknesses 
and smoothed in the planing mill, they are called sur
faced lumber or simply lumber. 

Although there are over 1,000 species oftrees in the 
United States, most lumber made today comes from 
only 35 species (approximately 100 species can be 
made into lumber). Other species do not have desir
able lumber qualities, commercial acceptance, or the 
necessary size for manufacture into lumber. 

Lumber-producing trees are divided almost evenly 
among the conifers, or softwoods, and the hardwoods, 
or deciduous trees. Softwood lumber from species 
such as pine, fir, and hemlock is used principally in 
constructing homes and buildings. Although some 
hardwood lumber is used in construction, most of it, 
such as oak, gum, maple, ash, beech, birch, walnut, 
and sycamore, is processed into furniture, flooring, 
handles, and other useful products. 

Nearly all of the lumber produced in this country is 
manufactured at power-driven sawmills rather than 
sawed by hand as it was in precolonial times. The 

MILL POND 

Saw mill 
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largest of these mills can cut approximately 1,000,000 
board feet of lumber in a day (a board foot is a board 1 
foot square by a nominal 1 inch in thickness). A small, 
portable sawmill, which a woodlot owner may use, 
could cut 3000 to 8000 board feet of lumber in a day. 

When the logs arrive at the sawmill they are stored 
in huge piles or in ponds until they are needed. Water 
storage is preferred because it protects the logs from 
end checking (developing small splits if dried too fast) 
and insect damage, washes off dirt, and makes it easier 
to sort the logs. 

Logs are pulled lengthwise into the mill by a bull 
chain or jack ladder. At sawmills without water storage 
facilities, logs are moved by crane to the bull chain for 
hauling up into the mill and onto the sawing deck. The 
bark is removed before sawing at some mills. 

Once on the deck, logs are rolled one at a time to the 
carriage where they are clamped tightly on a headrig. 
The headrig moves back and forth along a track and 
carries the log past a headsaw which slabs logs and 
cuts them into boards or timbers called cants or 
flitches. 

Smaller mills usually have a flat circular headsaw 
that has teeth around its entire circumference. The 
headsaw in most large mills is a band saw. 

In large mills cants and flitches cut from the log by 
the headsaw are moved away on power rollers to 
either the gangsaw or the resaw, which cuts them into 
lumber of various thicknesses. In some mills the entire 
log is cut into rough lumber of standard sizes at the 
headsaw. 

Further along the production line, an edger saws 
the boards into desirable widths and trimmer saws cut 
the boards into proper lengths. 

The edged and trimmed boards then move along a 
conveyor belt or chain known as the "green chain" 
where they are graded and sorted. "Green" refers to 
the sap-moisture content ofthe freshly cut lumber, not 
its color. 

Most of this lumber is then seasoned, or dried. 
Some of it is stacked in the yard for air drying. Other 
lumber is placed in an ovenlike structure known as a 
dry kiln. The method and drying time depend on spe
cies, thickness, and requirements ofthe final product. 

STORAGE AND DRYING 



Finally, the dried rough lumber passes through a 
set of rotating knives (planer) to give the lumber a 
~mooth, finished surface. This finished lumber is 
graded again before it is shipped to various sale out
lets where we can purchase it. 

During the average year, about 40 percent of the 
total amount of board feet lumber is used in housing 
construction. Other types of construction use about 33 
percent. The remaining amount is used for manufac
tured articles. 

PL VWOOD AND VENEER 
Plywood and veneer, like lumber, are basic tree 

products that have been in use for many years. Histori
cal records indicate that the art of veneering has been 
known for many centuries. As early as 1500 B.C. 
the ancient Egyptians used it for making overlaid 
furniture. 

Plywood is a wood-and-glue "sandwich" made of 
"veneers" or thin layers of wood. Like lumber, it is 
widely used as a building material (softwood ply
wood). High-grade veneer (hardwood plywood) is 
also used for surfacing furniture and for wood panel
ling. Plywood has many uses because it can be de
signed and engineered into flat shapes, curves, and 
bent shapes for construction or decorative purposes. 

SLICER 

Plywood 
production 
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The three basic types of veneer are sliced, sawed, 
and rotary cut. Sliced veneer is used mainly for decora
tive purposes in furniture and similar items where 
wood figures and patterns are important require
ments. Because of their variety of unusual grain pat
terns, hardwoods such as basswood, cherry, maple, 
oak, walnut, elm, hickory, pecan, birch, gum, teak, 
rosewood, and mahogany usually are used for sliced 
veneer products. Some of the high-grade veneers, 
principally oak, are sawed from flitches by using thin
tapered saws. 

Most plywood is made from rotary-cut veneer. In 
this method the debarked log is softened by steam. 
Then it is clamped in a large lathe and rotated against a 
long stationary knife. The wood is peeled off in a con
tinuous thin sheet, or veneer. Thickness ranges from 
1/110 inch to% inch in both rotary and sliced veneers. 

Veneer sheets are cut to desired lengths and widths 
and carefully dried in huge, oven-like driers. Then the 
sheets are coated with an adhesive and put together 
with the grain or ply of each sheet at right angles to that 
of the next. This assembly gives plywood its strength 
and durability. The two outside surface layers are call
ed face plies and the innermost ply is called the core. 
All other plies between the core and face plies are 
called crossbands. The layers are coated with an ex
ceptionally strong adhesive and placed in powerful 
presses which exert about 150 pounds of pressure per 
square inch. Some presses also apply heat at the same 
time. When the adhesive bonds, the solid, built-up 
panel comes out as plywood, which is then trimmed, 
sanded, strapped, and crated for shipping. 

Other types of plywood have a lumber or particle
board core and veneer outer layers. However, the 
same crossbanding and gluing processes are used. 

Standard plywood panels measure 4 feet wide and 
8 feet long. They can be as thin as 3/s4 of an inch or as 
thick as 2 inches or more, depending on their use. 



PARTICLEBOARD 

Particleboard, much like plywood, combines the 
properties of natural wood with modern chemicals 
and technology to create a new wood panel that can be 
fabricated into literally hundreds of end products. 

Particleboard is made by combining wood particles 
(flakes, shavings, splinters, and fines) with resin bin
ders and hot-pressing them under pressure into pan
els with carefully controlled physical properties, as 
measured by its strength and durability. It is made in a 
variety of sizes and thicknesses to meet the require
ments of its various end products. 

Particleboard generally is used as a panel core. 
Veneer, hardboard, or plastic faces are overlaid on it so 
it ordinarily is not seen and identified. Some particle
board, however, has an interesting surface of large 
wood flakes covering an internal structure of smaller 
and less regular wood particles. 

The future of particleboard appears unlimited. 
When the natural advantages of wood are combined 
with space-age technology, the natural result is a bet
ter wood product for the increasing demands of a 
growing America. 

WOOD RESIDUES 
(chips, planer shavings) 

Particleboard 
production 
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POLES, POSTS, AND PILINGS 

The strength and elasticity of wood and its electri
cal insulating properties make it a satisfactory material 
for carrying utility wires. Electrical power lines and 
telephone and telegraph lines form a web over the 
country. Approximately 50 percent of these utility 
wires are carried on wood poles. 

The principal pole woods used today are the south
ern yellow pines, western red and northern white ce
dar, Douglas fir, and lodgepole pine. These species 
have long, straight boles (trunks) with very little taper. 
The approximately 6 million poles used each year from 
these species are treated with effective preservatives 
to protect them against insects and diseases to last 
longer. 

The common wood fence post, although not used 
in the numbers formerly required, is still a widely used 
forest product. The strength of the wood post and its 
ability to bear loads are inherent advantages in fence 
building. Nails and staples can be driven easily into the 
wood with ordinary tools. 

Posts are usually harvested in lengths of7 to 8 feet 
with top diameters of 3 to 6 inches. Many species of 
trees are used. Untreated posts from such species as 
black locust, osage orange, cedar, white oak, catalpa, 
redwood, and red mulberry can last 15 to 25 years. 
Other species, if properly treated with preservatives, 
may last for as long as 25 years. 

Wood piling is heavy, round timber driven into the 
ground for foundation support in building construc
tion. It is tough and has high resistance to crushing 
along the grain. Wood piles can withstand the heavy 
blows of the pile driver and, when in place, support 

SANDING 

TRIMMING AND SHIPMENT 



enormous loads without maintenance or need for 
replacement. 

Piles are cut from the same species as poles and are 
often treated with preservatives to protect them from 
decay or marine borers. 

FUEL WOO~ i2l 

One of the primary demands on the forest in the 
past has been for fuel. The energy crisis has renewed 
interest in wood as a fuel resource, both for heating 
(furnaces) and for fireplace enjoyment. If you cut your 
own wood it should be seasoned, preferably under 
cover or sheltered from the elements, for 7 to 9 
months. This will reduce the moisture content to about 
20 percent. Burning green wood can cause combusti
ble substances to build up in the chimney flues and 
may result in a hazardous chimney fire. 

If you purchase firewood you should know about 
the various ways it is measured and sold. The most 
common measure of firewood volume is the cord. A 
standard cord is a pile of wood 4 feet high, 4 feet wide, 
and 8 feet long. This is 128 cubic feet, but the actual 
volume of wood is usually slightly less than 90 cubic 
feet because of the spaces in between the logs. 

Since few people burn wood in 4 or 8 foot lengths, 
firewood is commonly sold as a "rick" or "fireplace" 
cord. Both terms refer to an amount of wood equal to 
some fraction of a standard cord, usually% of a stan
dard cord. Common lengths of wood marketed as a 
rick or fireplace cord are 16 and 22 inches, but may 
range from 12 to 36 inches. 

Different woods have different uses. Some start 
more easily than others, some will burn longer than 
others, some throw off undesirable sparks, some are 
more fragrant, and some will maintain heat in coals 
longer than others. The table below shows some prop
erties of commonly used fireplace woods. 

Characteristics of Woods for Fireplace Use* 

Species 

Apple 
Ash 
Beech 
Birch 

(white) 
Cherry 
Cedar 
Elm 
Hemlock 
Hickory 
Locusts 

(black) 
Maple 

(sugar) 
Oak 

(red) 
Pine 

Ease of Coaling 
starting qualities 

Poor Excellent 
Fair Good 
Poor Good 
Good Good 

Poor Excellent 
Excellent Poor 
Fair Good 
Good Low 
Fair Excellent 
Poor Excellent 

Poor Excellent 

Poor Excellent 

Excellent Poor 

Sparks 

Few 
Few 
Few 
Moderate 

Few 
Many 
Very few 
Many 
Moderate 
Very few 

Few 

Few 

Moderate 

Heating 
Class 

Fragrance I 1 best) 

Excellent 2 
Slight 2 
Slight 1 
Slight 2 

Excellent 2 
Good 3 
Fair 2 
Good 3 
Slight 1 
Slight 1 

Good 

Fair 

Good 3 

• Forestry Facts, December 1973. Quarterly publication of the 
Maine Cooperative Extension Service. 
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MISCELLANEOUS PRODUCTS 
In addition to the uses already discussed, wood is 

used for a myriad of end products. These include mine 
timbers and railroad ties, wood furniture, shingles and 
shakes, cooperage or wood containers, wood flour 
(finely ground wood- smaller than sawdust parti
cles), and many secondary wood products such as 
wood casings for lead pencils, matches, toothpicks, 
wood excelsior, and wood turnings. 

Wood Fiber Products 
Wood is useful in the form of boards and other 

sawed products. But there is a much greater promise 
of versatility in the products that result from chemical 
modification or conversion of wood fiber (cellulose), a 
chemical that binds the fibers together (lignin), and 
other chemicals (extractives). At present the principal 
products of chemical and mechanical wood conver
sion are pulp and paper, insulation board and hard
board, the cellulose type of textile fiber such as rayon, 
and cellulose plastics. Of these products, pulp and 
paper markets are expanding the fastest. The textile 
and plastic products are under intense competition 
from products based on petroleum or inorganic raw 
materials. With the energy crisis, however, this could 
change in the near future. 

PULP AND PAPER 

Paper has become so essential in our daily lives 
that it is hard to imagine what it would be like without 
it. 

Wood pulp, a mixture of wood fibers and water, 
was first made in the United States in 1869. That year a 
total of 2000 cords of wood were used to make paper. 
Each year more than 75 million cords of wood were 
processed into paper in the United States. One Sunday 
edition of a large city newspaper, for example, may 
consume all of the available pulpwood from 75 acres 
of average forest land. 



Paper production 

Wood is the raw material for the pulp. Pulp, in turn, 
is the raw material from which paper, paperboard, 
some plastics, and many other products are made. 

There are various processes for pulping wood. 
They all separate the cellulose fibers in relatively pure 
form so they can be recombined physically to form 
sheets or boards, or chemically to form plastics or 
textile fibers. 

Pulping is done either mechanically or chemically, 
or by a combination of these two methods. The 
method chosen depends upon the type of wood used 
and the requirements of the end product. 

First, the bark is removed from the logs. Some
times this is done in the woods where the trees are cut. 
More often it is done atthe mill where bark is removed 
by tumbling the logs against each other in debarking 
drums or by applying high pressure jets of water that 
literally blast the bark away. 

In the mechanical or groundwood pulping process, 
wood bolts (logs in lengths of 100 inches) are held 
against a huge, rough-faced grindstone and the wood 
fibers are ground off into water to form the pulp. The 
four chemical processes that produce cellulose fibers 
in a pure state are called sulfite, sulfate or kraft, 
and soda (see glossary). The chipped wood is "di
gested" through the action of the chemical processes 
under steam pressure. 

No matter which process is used, wood pulp re
quires additional treatments- washing, screening, 
and sometimes bleaching- before it can be made 
into paper or paper products. 

The above illustration shows the steps involved in 
the actual papermaking process. Starting from the left, 
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CALENDERS 

the wood chips are poured into the chemical digester 
or "cooker." For paper that will eventually be white, 
the next step is bleaching. Then the loose wood fibers, 
which are suspended in water, go through a washer to 
remove left-over chemicals and non-fibrous sub
stances. The pulp also may be screened to remove dirt 
and uncooked or unbroken pieces of wood and to 
separate the fibers according to size. 

In the papermill, the first step is to mix the refined 
pulp with water in a large tank called a beater or a 
"Jordan" to further separate the fibers. During this 
beating process, the fibers in the diluted pulp are sep
arated. Color, size (starch), and filler are added as 
needed. 

The wet mass of pulp produced is then further 
diluted and fed onto a long, broad wire screen where 
the wet sheet of pulp is formed. The sheet passes 
through a series of rollers which squeeze the water 
out. Now strong enough to sustain its own weight, the 
fast-moving sheet of paper or paperboard leaves the 
rollers and enters the dry end of the paper machine. 
The final drying is accomplished by winding the paper 
through a series of steam-heated roller drums. Finally, 
the paper is drawn through a group of heavy, polished 
steel rollers, giving it a smooth surface and a uniform 
thickness. This is known as calendering. 
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INSULATION BOARD AND HARDBOARD 
Any material that covers a large surface area and 

can be handled easily by one or two men as one unit of 
construction is less expensive to install than a material 
in many small units put in place by hand. Insulation 
board and hardboard are in this class. These materials 
now compete with plywood in residential and indus
trial construction. 

Manufacture and sale of these structural sheet 
materials affect the entire forest products industry 
because these materials are made of wood fiber of 
varying degrees of refinement. The demand for raw 
material for these panel products offers outlets for 
low-grade wood and for the residues of logging, 
sawmilling, and manufacturing. Since a large supply 
of residues is available, more uses and markets will be 
found for the sheet materials made from them. 

Insulation board is made primarily from wood or 
sugar cane fibers. The manufacturing processes vary 
from one type to another; however, certain operations 
are common to all. The raw material is first reduced to 
pulp. The fibers then are chemically treated with wa
terproofing materials. 

LOG HANDLING 

Insulation board and 
hardboard production 

FORMING THE MAT 
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Next, the fibers are formed into large sheets of 
varying thicknesses by a felting process. The sheets 
are dried cut and trimmed to the desired finished size. 
In order to ~ake them moisture-resistant for special 
uses some boards are either infused with asphalt dur
ing the manufacturing process or coated with asphalt 
after they are finished. 

We usually think of insulation board in the form of 
perforated acoustical tile commonly installed on c~il
ings. However, insulation board is also used for build
ing board, roof and deck insulation, lay-in panels, 
planking, and sheathings. 

Hardboard is also produced from wood which has 
been reduced to its individual, basic wood fibers. It 
differs from insulation board in that lignin, the natural 
cohesive substance found in all wood which holds the 
fibers together, is applied prior to compressing the 
individual panels in giant hot presses. The lignin in the 
hardboard gives the panels a natural bond, cementing 
the fibers together to make the board solid. 

Hardboard is used in construction of new build
ings, home improvement, and many do-it yourself 
projects. Hardboard is easy to apply and can be used 
for ceilings, wall paneling, floor underlayment, and 
hollow door cores on the inside ofthe home. It is used 
for siding, soffits, garage doors, shutters, and gable 
ends on the outside. Perhaps the most familiar use 
is for the backing on furniture, television, and radio 
cabinets. 

CELLULOSE DERIVATIVES 
Dissolvable grades of woodpulp, including sulfite 

and special "alpha" pulps, have been used as a basic 
raw material for an ever growing list of products such 
as cellophane, nitrocellulose (used in production of 
rayon), cellulose acetate plastics, photographic film, 
smokeless gunpowder, tire cord, cellophane tape, tele
phone parts, and plastic housewares and toys. Such 
materials have appeared even in animal feeds. 

Rayon has accounted for most of the woodpulp 
consumed in the manufacturing of nonpaper wood 
products. In all of the current processes for making 
textile fibers from cellulose, the original cellulose fi
bers are changed into a thick, syrupy solution that is 
pressed through fine openings to form long filaments. 
As these filaments emerge and solidify, either in the air 
or immersed in a liquid, they are put under tension and 
formed into strands. 



Cellulose textile fibers took over a major part of 
the market for true silk and have competed success
fully with cotton and wool. Cellulose textiles most 
likely will continue to be improved and be used in 
various products. 

The other major use of cellulose derivatives is for 
non-textile plastic products. Cellulose acetate is famil
iar in toys, lamp shades, vacuum cleaner parts, combs, 
and cigarette filters. Cellulose acetate butyrate is used 
in portable radio cases, pipe and tubing, and tool 
handles. Ethyl cellulose is favored for edge moldings 
on cabinets, in electrical parts, and for car hardware. 
Cellulose nitrate is the principal ingredient of smoke
less gunpowders and some rocket propellants. 

In general, cellulosics are among the toughest of 
plastics. They retain a lustrous finish under normal 
conditions, and they may be produced transparent, 
translucent, or opaque in a wide variety of colors. Their 
electrical properties are good, and they will with
stand moderate heat. Some are resistant to outdoor 
exposure. 

Seasonal Crop Products 
Wood is by far the most important product of the 

forest, but the forests furnish many other materials. A 
special advantage of these other products is that, for 
the most part, they are harvested annually. Year after 
year the forests can continue to produce them, until 
finally the mature trees themselves are harvested to 
make way for the next timber crop. Examples of such 
products are Christmas trees, naval stores, various 
chemical derivatives, and many edible products. 

CHRISTMAS TREES AND FOLIAGE PRODUCTS 

The traditional use of evergreen trees during the 
Christmas season brings the fragrance and freshness 
of the forest to most Americans. 
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The first such use of trees for Christmas in the 
United States may have been by Hessian mercenary 
soldiers during the American Revolution. History also 
records that German settlers in Pennsylvania decorat
ed Christmas trees in their homes in the early 1800's. 

The early American tradition of the family ventur
ing into the woods to cut a native evergreen for a 
Christmas tree had remained to the present day. The 
scene, however, has changed. Most Americans pur
chase their trees already cut from commercial tree 
growers. 

In Minnesota, over 50 percent of the Christmas 
trees sold are planted and intensively cared for on 
lands used specifically for Christmas trees (planta
tions). Trees grown in this manner, usually 6 to 8 feet 
tall, require 6 to 10 years to grow depending on the 
species and growing conditions. These plantations are 
managed intensively to produce high quality trees 
with a wide choice of species. 

Minnesota, Wisconsin, and Michigan harvest 
about 33 percent of the U.S. total, or approximately 11 
million trees. Minnesota alone annually harvests over 
4 million trees, making it one of the leading states in 
the nation's production of Christmas trees. 

Historically, Minnesotans used the native balsam 
fir and spruce for their Christmas trees. Today the 
leading tree species in order of consumer preference 
are Scotch pine, Norway (red) pine, balsam fir, and 
spruce. Others include Douglas fir, eastern red cedar, 
and black spruce. 

In addition to Christmas trees, the nation's forests 
provide an undetermined harvest of evergreen 
boughs and "ropes," holly, ferns, magnolia, mistle
toe, Oregon grape, and other natural ornamental 
materials. 

NAVAL STORES 

Naval stores, products such as turpentine, rosin, 
and pine oils, are made from derivatives of oleoresins 
obtained from several species of yellow pine. At first, 
the term naval stores was used to designate pitch and 
tar produced by destructively distilling the wood ofthe 
Scotch pine. It appears to have had its origin with 
European shipbuilders of the late sixteenth century. 
These two commodities, pitch and tar, were indispens
able to the maritime industry in the era of wooden 
ships. They were used in enormous quantities for pre
serving ropes and rigging, for sealing the hulls and 



decking of newly constructed vessels, and for main
taining the seaworthiness of those in service. With the 
eventual evolution of men-of-war and merchant ma
rines of steel, the demand for these particular products 
diminished rapidly. Processors then produced and re
fined turpentine and rosin, for the many expanding 
new markets that were developing. While neither tur
pentine nor rosin is concerned directly with modern 
maritime construction, traditionally both are still mar
keted as naval stores. 

There are currently three distinct segments of the 
naval stores industry. While the products of each are 
essentially the same, their product origin is clearly 
defined. Turpentine and rosin derived from the gum 
(oleoresin) bled from living trees are marketed as gum 
turpentine and gum rosin, respectively. When these 
chemicals are obtained by the action of steam and 
suitable solvents on macerated or chipped wood, they 
are known as wood turpentine and wood rosin. Sulfate 
turpentine and sulfate rosin are important byproducts 
of pulp mills that use the sulfate process in cooking 
chips ofthe southern yellow pines. 

Turpentine is used today as a thinner for ready
mixed paint and varnish. Some is used in making vari
ous polishes, waxes, and pharmaceutical items. Rosin 
is used for friction surfacing on violin bows, machine 
belts, or on the hands of the baseball pitcher and hitter. 

CHEMICAL DERIVATIVES 

Two important chemical processes utilizing 
stumps, sawmill edgings, limbs, and some logs pro
duce commercially important chemical derivatives 
from the forest. The first is dry, or destructive, distilla
tion of hardwoods and softwoods and carbonization. 
Carbonization means the production of charcoal no 
matter what method is used. Destructive distillation 
also means the recovery and refining of distillates, 
even though charcoal production may be the principal 
objective. Other products include acetic acid, acetone, 
methanol (antifreeze component), cedar oils (furniture 
polish), creosote, solvent, rosin (varnish), linoleum, 
grease soap, tar oil solvents, and wood turpentine. 

The other chemical process is wood hydrolysis, a 
process of converting the carbohydrates in wood to 
simple sugars. In hydrolysis, wood in the form of 
sawdust, shavings, or chips is treated with strong 
acids at room temperature, or with dilute acids at ele
vated temperatures. The resulting sugar solution, with 
lesser amounts of other sugars, can be evaporated to 
produce synthetic rubber, industrial chemicals, sol
vents, medicines, and resins for plastics. 
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EDIBLE PRODUCTS 

The forest also gives us a variety of other products 
such as edible fruits and nuts and maple syrup. 

In the early days of our country, American Indians, 
explorers, and some pioneers could survive in the wil
derness with only a minimum of necessities, living on 
the game and wild food plants from the forest. Few 
persons would care to or are able to do this today, but 
many people enjoy outings in the forest to gather wild 
fruits and nuts or to collect maple sap. 

Fruits 

The fruits ofthe forest are no longer appreciated as 
much as they were in pioneer days. As the country 
became settled, cultivated species were introduced 
and no great effort was made to develop the native 
fruits. Even the wild crabapple, which grows in many 
areas, has never been cultivated for its fruit to any 
extent. 

Some of the edible fruits of the forest include wild 
plums, service berries, pawpaws, persimmons, red 
mulberries, elderberries, wild blackberries, wild rasp
berries, wild strawberries, and wild grapes. 

Nuts 

Many older Americans are fond of nuts grown wild, 
partly because of sentimental memories of childhood. 
Children on the farm, and even those in town, led a 
busy life and were always hungry. They enjoyed good 
things as much as the children today, but usually had 
very little cash. The result was that nuts- black wal
nuts, butternuts, hickory nuts, pecans, beechnuts, 
chinhapins, filberts, or any of the other forest 
nuts - gathered on the homefarm woodlot or in the 
wild, were a special treat. Eaten out of the shell during 
the long winter and in cakes, cookies, and other home
made products, they were good and they were free. 

Today most of the nuts have been domesticated 
and are grown in vast orchards. However, they still can 
be found in the "wild" for those who are willing to look 
in their native woods. 

Maple Syrup 

No product of the forest is more distinctively Amer
ican than maple syrup and maple sugar, made by boil
ing down the sap of the maple tree. Only 2 of the 13 
native maples have a high enough sugar content in the 
sap for this purpose. These are Acer saccharum, called 
sugar maple, or hard maple; Acer nigrum, called black 
sugar maple, hard maple, or sugar maple. The latter 
species grows in a much smaller area than the former. 
Sugar products were being made by the American 



Indians when the white man came to this continent. 
Reportedly, the Indians evaporated the water by drop
ping hot stones into the maple sap. As an item of barter 
among the Indians of the Great Lakes and the St. Law
rence Valley, this sugar must have been valued highly 
because there were no other large sources of sugars. 

In addition to their exclusively American origin, 
maple products are distinctive because they are 
among the oldest agricultural commodities and be
cause they are crops that must be processed on the 
farm before they can be sold. Making maple syrup and 
maple sugar is quite profitable for the hours invested 
in operating a maple grove and sugarhouse where 
there are enough well stocked maple groves. One ad
vantage of making maple products on the farm is that 
they can be produced in the late winter when other 
activities are few. 

The sugar-making operation is tedious, but simple. 
Maple trees are tapped by driving in spouts from 
which sap drops into suitable buckets. This is usually 
done in later winter when, although freezing tempera
tures occur at night, it is warmer during daylight. In the 
sugarhouse, the sap is concentrated and processed for 
the particular product desired. The sap is boiled down 
until it becomes syrup- sweeter and more delicately 
flavored than the sap, and darkened somewhat in the 
process. The color and the subtle distinctive maple 
flavor depend on the use of heat in the evaporation 
process. Making hard or soft maple sugar, maple but
ters, honey, or creams, depends on further concentrat
ing the sap and carefully controlling crystallization. 

The sugar content of the sap in maple trees ranges 
from less than 1 percent to more than 10 percent. It 
averages about 2 to 3 percent. The number of holes 
tapped in a given tree should be proportionate to the 
size of the tree. Sometimes as much as 45 gallons of 2 
percent sap must be processed to yield a gallon of 
maple syrup or 7.5 pounds of sugar. An exceptional 
tree with a 10 percent sap would produce the same 
amount of syrup and sugar from a little more than 8.5 
gallons of sap. 

Although the first sugarmaking equipment of the 
maple groves was improvised, new materials and 
ideas are making sugarmaking less burdensome with 
better control over the quality of the end products. 
There are powered tapping tools and plastic tubing 
can be used to transfer sap all the way from taphole to 
sugarhouse or from fixed gathering tanks in the grove 
to the sugarhouse. Pumps can be used where gravity 
flow is not possible. Plastic bags can be used instead of 
sap buckets. The truck and tractor are used in the 
woods- alongside the horse drawing a sap tank on a 
stone boat. 

About 2 million gallons of maple syrup and maple 
sugar are produced annually. Eleven states, led by 
Vermont and stretching westward to Minnesota, pro
duce most of the maple products. Maple producers 
have formed associations, improved their packaging, 
and to a great extent sold directly to the consumer. 
Only a relatively small percentage of tappable trees is 
being worked in the United States. Substantial quanti
ties of maple syrup and maple sugar are imported 
from Canada. 
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Maple syrup is graded to meet certain standards. It 
is U.S. Grade AA (Fancy) Table Maple Syrup, U.S. 
Grade A Table Maple Syrup, or U.S. Grade 8 Table 
Maple Syrup. The higher grades must be free from 
cloudiness, have a relatively light color, and have a 
delicate flavor that satisfies connoisseurs' prefer
ences. Individual consumers, however, frequently pre
fer syrups with a less delicate flavor. A considerable 
percentage of maple syrup is blended with less expen
sive cane syrup. The best grades of syrup are sold to 
consumers for table use and to confectioners. The 
darker grades are sold to syrup blenders and to tobac
co processors for flavoring. 

FOREST USES 
Besides all the material products such as lumber, 

paper, Christmas trees, etc., the forest also provides 
many "products" which may not be as readily appar
ent, but are never-the-less just as important. Let's look 
at some of these important benefits, or products, of 
our forests. 

Wildlife 
Wildlife is a valuable renewable resource that be

longs to all the people. It is a product of the forests just 
as timber is. 

The 759 million acres of forest land in the United 
States serve as a home for countless animals. This 
area where the animals live is called habitat. Each 
animal is present in an area because the habitat meets 
certain physiological requirements, primarily food, 
cover, and spacing (room to live). 

The forest food supplies range from browse (twigs 
and leaves) to nuts and berries. 

Cover means shelter for wildlife. The forest pro
vides various kinds of protection from weather and 
predators. 

Spacing means that there is sufficient room to pro
vide for all the types of cover necessary to a species 
without overcrowding by the members of that species 
or competition from other species. 

A well managed, vigorous forest provides ideal 
habitat for many species of wildlife. These three re
quirements determine the carrying capacity, or how 
many of each species the habitat will support. No mat
ter how many animals are born, only a certain number 
will survive. A limiting factor, cover, food, or spacing, 
determines this. 



It is difficult, if not impossible, to stockpile wildlife. 
Through research, teams of scientists in various disci
plines help provide management alternatives to meet 
the nation's expanding need for both game and 
timber. 

Growing game with timber seems easy, but in reali
ty providing excellent game habitat while growing 
useful timber is far from easy. For example, the most 
profitable timber trees are not always useful to wild
life. Heavy populations of game may destroy young 
trees or consume the seeds that are needed to start 
new forests after the mature stands are harvested. 

A large, old-growth, mature forest is in many cases 
a biological desert. Towering trees offer no forage for 
browsing animals such as deer. By cutting to provide 
an "edge" of a forest or the openings in the forest, the 
forest can support larger percentages of animals. 

Wildlife is a great American heritage. Forest man
agement is preserving this heritage. 

Forage 
Livestock grazing in forests in many cases is an 

application ofthe multiple-use principle afforest man
agement, but does have its limitations and must be 
carefully controlled. If it is not, soil will compact and 
rapid water runoff will cause erosion. For example, 
grazing and timber growing are not compatible in 
hardwood forests because cattle destroy the young 
tree seedlings and compact the soil. However, trees 
and cattle are profitable companion crops in many 
areas of the pine forests of the South and West. 

Water 
All growing things depend on water. Where there 

are ample supplies of good water, farms thrive and 
cities prosper. When the supply of water fails, farms 
a're abandoned, communities are imperiled and cities 
and cultures die, leaving crumbling ruins as their 
tombstones. This was the fate of ancient Babylon and 
Nineveh. 

In the United States, most ofthe people and most of 
the forested areas and croplands are located in regions 
of over 20 inches of annual rainfall. In the drier parts of 
the Western states there are relatively few large towns 
and cities. Usually they cluster around the water sup
plies derived from high mountain forests. Farther west 
along the Pacific coast, with its greater rainfall and 
towering forests, we again find enough water to sup
ply large cities and industries. 

Forest land, in addition to providing timber, forage, 
wildlife habitat, and recreational opportunities, has 
immense value as a regulator of water flow. Forest 
soils retain moisture and store water. Their physical 
condition has much to do with controlling water move
ment both on and beneath the surface. 

The forest floor is protected by tree crowns of dif
ferent heights and often by a mass of shrubs and her
baceous plants below. The surface itself is a mat of 
leaves, twigs, and other plant remains. Beneath this 
loose, dead plant material is a layer of partly decom
posed vegetation. Below that is a layer of more or less 
disintegrated organic matter. 
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Underneath these organic layers are layers of min
eral soil. The upper layer, or topsoil, is enriched con
siderably with organic material and permeated with 
growing and decomposed plant roots and the minute 
channels of innumerable earthworms, mites, insect 
larvae, bacteria, and fungi. All this biologic activity 
keeps the soil porous and gives it a crumblike struc
ture, ideal for holding, storing, and percolating large 
quantities of water. 

Sooner or later much of the water from rain or 
snow appears in streams. Small at first, these upland 
watercourses become wider and deeper as they ap
proach the valleys where they combine to form our 
larger streams and rivers. The area that produces this 
water is called a "watershed." 

Watersheds are of many shapes and sizes. At one 
time or another most of us have played in a mud 
puddle in our backyard. Where did the water in the 
puddle come from? It drained from other areas of the 
yard. These areas are the puddle's watershed. A water
shed is a land unit from which the surface water runs 
into one outlet- in this case the mud puddle. Some, 
like the Missouri River Watershed, cover millions of 
acres. Watersheds vary in climatic conditions, terrain, 
and soil type. Their plant cover may be forests, shrubs, 
or grasses. Each large watershed is composed of many 
small ones. 

In undisturbed natural conditions, the soil, cover, 
and moisture supply of a watershed tend to be in 
balance. Plant growth is adjusted to the amount of 
rainfall. When man ignorantly or carelessly upsets this 
balance by destroying much of the plant cover, it often 
results in dust bowls, spreading deserts, ruined val
leys, silted reservoirs, water shortages, polluted rivers, 
and ravaging floods. 
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Recreation 

On weekends and during vacation we like to do 
something different from our daily routines. This is 
especially true if we live in a large city. To "get away 
from it all," most of us head for the open spaces
away from other people. 

Trees and forests along and near highways provide 
a scenic route for travelers. Forests provide shade at 
picnic and campsites. Nature lovers find a great variety 
oftrees, shrubs, flowers, song birds, game birds, game 



animals, and fur bearers along forest edges and within 
the forest. Forests help the hunter by providing food, 
cover, and nesting for game birds and animals. 

Snow skiers usually like forested areas because 
snow remains in place on slopes and hilltops protected 
by trees and trees provide obstacles to test the skill of 
the skier. Recently, snowmobilers have moved into 
snow-covered forest areas. 

Trees also provide wind protection, add beauty to 
the landscape, and contribute toward the maintenance 
of clear water in our lakes, rivers, and streams- all of 
which add to the enjoyment of fishermen, swimmers, 
skin divers, and water skiers. 

Our increasing population will continue to demand 
more and better recreation sites. In planning the devel
opment of recreation sites there must be two pdmary 
objectives. First is to create and maintain the best rec
reation sites possible for the variety of recreational 
uses. Secondly, in developing these sites, any practice 
or overuse which will eventually harm or destroy the 
site must be avoided. In meeting these objectives, the 
other uses ofthe forest must be kept in mind, such as 
wood production, watershed protection, and wildlife 
habitat. Some wood and wildlife production may have 
to be sacrificed to recreation sites, but the watershed 
protection capabilities ofthe forest must be preserved. 
If water runoff, soil erosion, and destruction of plant 
life can be eliminated or at least minimized, attractive 
and useful recreational sites can be maintained. 

Aesthetics 

Seasonal changes bring many variations to the 
aesthetics, or beauty, of a forest. During the spring of 
the year, forest life is renewed. The flowering plants, 
including many trees and shrubs, display their showy 
flowers. The broad-leaved trees and shrubs begin to 
cover themselves with new leaves, while the conifers 
develop new shoots, known as candles, which later 
flare out into new needles. The male pollenbearing 
flowers of conifers are also colorful with their various 
shades of yellow and red. Have you ever tapped the 
end of a pine branch when the pollen was ripe? If you 
haven't, try it sometime- you will see a dense cloud 
of yellow or reddish pollen drift away with the wind. 
The wind will carry some ofthis pollen to female flow
ers of the same tree or neighboring trees of the same 
species. These female flowers will then begin produc
ing new pine cones. 

While all the forest plants are springing to life, the 
fur-bearing mammals are giving birth to their young. 
The song birds, game birds, predatory birds (hawks 
and owls). and scavengers (vultures, gulls, crows) are 
hatching their offspring. Along nearby ponds and 
lakes the waterfowl will be hatching their offspring. All 
this new plant and animal life is a form of beauty for us 
to enjoy. 

During late spring and summer, all the new life 
which began in the spring is in the process of matur
ing. Flowers turn into showy fruits; young birds de
velop feathers and begin flight training; ducklings 
learn to swim; the young fur-bearing animals romp 
around and learn the serious business of hunting for 
food and hiding from their predators. While all this 
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activity is going on, the trees in the forest are adding a 
new layer of wood around their trunks and extending 
their branches wider and higher. 

In the fall of the year, the beauty of the forest 
changes into a new scene. The leaves of broad-leaved 
trees, shrubs, and other plants change to various bril
liant colors of red, yellow, and orange. Do you know 
why the leaves of the broad-leaved plants change col
or? Many people think that frost causes this change. 
Actually, frost tends to reduce the brilliance of autumn 
colors. The green color in leaves comes from a green 
pigment called chlorophyll. These pigments, in the 
presence of light, start the process of photosynthesis. 

Autumn colors are related to carbohydrates pro
duced in the photosynthetic process. Chlorophyll (the 
green color) is the predominant pigment produced 
during the growing season. In the fall ofthe year, when 
day length grows shorter, cholorophyll pigments are 
no longer produced. Cholorophyll pigments already 
present in the leaves then gradually disintegrate until 
they completely disappear. Then the other pigments of 
various shades of reds and yellows appear that have 
been present in the leaves but masked by the green 
pigment. After displaying their beauty for several 
weeks, the leaves fall to the ground where they may be 
gathered by wildlife next spring during nest-building 
time. 

During the fall of the year some birds and water
fowl begin their migratory flight to warmer climates. 
Squirrels and chipmunks are busy storing acorns, pine 
cones, and seeds of other plants to eat through the 
long winter months. Bears and other hibernating ani
mals are preparing to "hole up" for much of the winter. 
Most of the trees and other plant life shed their seeds 
before the snow flies so that these seeds will be ready 
to sprout new plants when the snow melts the follow
ing spring. 

Although we usually think of the forest as being 
rather drab (unattractive) during the winter months, it 
can also be a place of beauty at this time of year. Some 
plants, such as the red osier dogwood with its red 
twigs and stems, are colorful in the leafless forest. The 
evergreen conifers always stand out during the winter 
whether the surrounding landscape is covered with 
leafless plants or covered with snow. Wildlife such as 
the quail, pheasant, ruffed grouse, deer, fox, and rabbit 
can be seen in or near a forest during this season. 

Regardless of the season of year, there is always 
something of beauty in the forest to provide relaxa
tion, entertainment, and general enjoyment for every
body. 



IV. What Is the Future of Minnesota's 
Forests? 

In years to come, even greater use of our forests is 
expected for products, recreation, and environmental 
protection. The public will demand more products 
from our trees. This will necessitate using tree parts 
now regarded as waste, such as branches and leaves. 
Scientists at the Forest Products Laboratory in Madi
son, Wisconsin; the University of Minnesota, College 
of Forestry in St. Paul, Minnesota; and in many indus
trial research laboratories are conducting research on 
this and other aspects of forest utilization. Environ-

GLOSSARY 

Acetate plastics: A plastic manufactured from cellu
lose used for a multitude of purposes. 

Adhesive: A general term that includes cements, muci
lage, paste, and glue. It is a substance capable of 
holding materials together by surface attachment. 

Back: The reverse side to the face of a panel, or the 
poorer side of a panel in any grade of plywood that 
has a face and back. 

Band saw: An endless steel b ,t ~dged with sharp 
teeth which runs on two la(ge wheels, one over
head and the other beneath the sawmill floor. It 
saws logs into rough lumber. 

Beater: See Jordan. 
Binder: The adhesive material (glue) used to bind 

wood particles together to form particleboards. 
Bleaching: The process of purifying and whitening 

pulp. Chlorine, peroxides, and calcium hypo
chloule most generally are used to bleach chemical 
pulp. For groundwood pulp, sulphur dioxide and 
sodium peroxide are used. 

Board foot: A unit of measure. A board foot is repre
sented by a board 1 foot square by a nominal1 inch 
in thickness. 

Bole: The trunk or main stem of a tree. 
Bolt: A unit of measure- logs or pulpwood usually 

measuring 100 inches in length and 4 to 6 inches 
minimum in top diameter. 

Bolt (veneer): A short log cut to suitable length for 
peeling in a lathe. 
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mental quality of our soil, water, and air must be pro
tected. Research will be needed to determine how the 
forest can contribute even more to making the world a 
better place for us to live. 

The future of the forests of Minnesota is in our 
hands. Minnesotans must be knowledgeable in the 
fundamentals of forest and land management if they 
are going to be custodians and stewards of our renew
able forest bounty. 

Bull chain: A conveyor chain which carries logs from 
the log pond or from the log yard into the sawmill. 
Also called a jack ladder. 

Calender: Rapidly rotating, polished steel rollers 
through which paper is drawn to give it a smooth 
surface and a uniform thickness. 

Cant: A large timber cut by the headsaw, which is 
further reduced to boards. 

Carriage: A piece of sawmill machinery. It is mounted 
on wheels and rolls on a metal track carrying the 
log back and forth past the headsaw as it is cut into 
rough lumber. 

Cellophane: A transparent material made of regener
ated cellulose used chiefly for packaging. 

Chemical pulping: The process of reducing pulpwood 
into individual wood fibers through chemical pro
cesses under steam pressure. The chemical pulp
ing processes include the sulfite, sulfate, or kraft 
and soda. 

Chips: Uniform pieces of thin wood, about% of an 
inch wide and 1 inch long. 

Chipper: A machine with revolving knives used to re
duce large wood pieces to chips. 

Color: Dyes added to wood pulp to give the finished 
product the desired color. Dyes must be weighed 
accurately and handled with care since they may 
account for as much as 50 percent of the cost of the 
finished sheet of paper. Usually two or more colors 
are needed to get the desired shade. 

Conifers: Cone-bearing trees. They usually keep their 
leaves, or needles, year-round and are popularly 
called evergreens. They produce wood known 
commercially as "softwood". 

Construction: Arrangement of veneers, lumber, or 
wood composition board in plywood. 

Cord: A pile of wood 4 feet high, 4 feet wide, and 8 feet 
long containing 128 cubic feet of wood. 

Core: The innermost portion of plywood, also referred 
to as the center. It may be of sawn lumber joined 
and glued, of veneer, or of wood composition 
board. 



Crossband, N.: The layers of veneer whose grain direc
tion is at right angles to that of the face plies, ap
plied particularly to five-ply plywood and lumber 
core panels, and more generally to all layers be
tween the core and the faces. Paired plies between 
the core and the faces having the same grain direc
tion as the face are sometimes called "straight 
bands". 

Crossband, V.: To place the grain of the layers of 
veneer at right angles to minimize swelling and 
shrinking. 

Debarking drums: Large, hollow cylinders in which 
bolts are placed for the purpose of removing the 
bark. 

Deciduous trees: Trees which shed their leaves in the 
autumn. Most deciduous trees are hardwoods with 
broad leaves. 

Digester: The large vats in which wood chips are 
cooked with chemicals under steam pressure to 
reduce the chips into tiny fibers. 

Dry kiln: A heated chamber in which lumber is dried 
under controlled conditions of temperature, rela
tive humidity, and velocity of air in contact with the 
lumber. 

Dry process: Manufacture of hardboard and insulation 
board in which chips are reduced to fiber; the fiber 
is conveyed in air by a blower; then it is dried and 
formed into a mat and finally into board. 

Edger saw: A saw which cuts the boards into standard 
or desirable widths. 

End checking: Small splits which develop in the ends 
of logs if dried too fast. It also occurs in boards if 
dried too fast. 

Extractives: Substances or chemicals removed from 
wood products by chemical or physical treatment 
of the wood. 

Face: The better side of a panel in any grade of ply
wood calling for a face and back. Also, either side of 
a panel where the grading rules draw no distinction 
between faces. 

Felter: Equipment used in a dry-process that forms the 
fibers, from their suspension in air, into a fibrous 
mat. 

Fiber: Tiny thread-like parts of which wood is made. 
Fibers are composed of lignin and cellulose from 
1/2s to 113 of an inch long. 

Figure: Decorative natural designs in wood which 
are prized in the furniture and cabinetmaking 
industries. 

Filament: A single continuous thread of cellulose used 
to form strands. 

Filler: A substance added to pulp in paper manufacture 
to fill the spaces between wood fibers. This makes 
a firmer, smoother sheet of paper which is more 
nearly opaque. 

Flakes: Specially generated thin, flat particles with 
grain of the wood essentially parallel to the flat 
surface. Dimensions are usually wide and long 
with respect to the thickness. 

Flitch: Portion of a log sawed on two or more sides and 
intended for manufacture into lumber or into sliced 
or sawed veneer. 
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Fourdrinier: The wire part of a paper-making machine, 
where the wet sheet of paper is formed on a wire 
screen from liquid pulp. Most paper-making ma
chines are nearly a city block long and have two 
other main parts: the press part, which makes the 
wet sheet of paper firm by pressure and suction, 
and the dry part, which dries the paper by passing it 
over heated rollers. 

Gang-saw: A set of evenly spaced vertical saws which 
cut cants or flitches into several boards of uniform 
thickness in one operation. 

Grain: The direction, size, arrangement, and appear
ance ofthe fibers in wood or veneer. 

Green chain: A conveyor belt or chains on which 
boards are moved out into a long sorting shed 
where trained persons grade each board. 

Groundwood pulping: The process of grinding wood 
bolts into individual wood fibers by forcing the 
bolts against huge grindstones. Also called me
chanical pulping. 

Hardboard: Wood fiber panels much like insulation 
board except that lignin is added to the wood fiber 
prior to compressing the fibers under heat. It is 
used for a variety of construction purposes. 

Headrig: The name applied jointly to two pieces of 
sawmill machinery, the carriage and the headsaw. 

Headsaw: A circular, toothed blade that cuts logs into 
rough lumber. In most large mills the headsaw is a 
band saw rather than circular. 

Insulation board: Wood fiber panels used in construc
tion for controlling noise and energy insulation. 

Jack ladder: See bull chain. 

Jordan: A pulp-refining machine shaped like a cone. It 
is lined with bars or "knives" in which is fitted a 
cone-shaped plug. When liquid pulp enters the Jor
dan, the plug rubs the wood fibers and cuts them to 
the required size. It is also called a beater. 

Leftovers: Slabs, bark, small pieces of wood, and 
sawdust which remain from a sawmilling manufac
turing process. Often called wood residue. 

Lignin: The binding substance which holds wood fi
bers together and gives wood its strength and flexi
bility. It is a chemically complex substance which is 
not yet fully understood by scientists. When re
moved from the wood fibers by chemical action, 
lignin is made into tanning agents, soil condition
ers, mordants, plastics, dispersing agents, and 
other byproducts. 

Lumber: Boards or larger pieces of wood that have 
been sawed from sawlogs. 

Mat: The continuous blanket of loosely formed and 
interwoven fibers as it is formed prior to pressing 
into insulation board. 

Naval stores: A generic term used to describe the pitch 
and tar gathered from pines which were to be used 
for caulking the seams and lubricating the ropes of 
wooden sailing vessels. Today the term is used as a 
trade name for turpentine and rosin produced from 
the southern pines. 

Nitrocellulose: Nitrated cellulose used in the manufac
ture of glass frames, shoe heel coverings, and fab
ric coatings. 



Oleoresin: Any of a number of plant products contain
ing chiefly an essential oil and resin. 

Panel: A sheet of plywood of any construction type. 
Paperboard: A thick, stiff kind of paper made of wood 

fiber, straw, or waste (recycled) paper, or a combi
nation of these materials. Common kinds of paper 
board are boxes, milk cartons, etc. 

Papyrus: A material made from a reed-like plant first 
discovered growing in ancient times in the marshy 
areas of the Nile delta. The reeds are 10 to 15 feet 
tall with stems 2 or 3 inches thick. When split into 
thin strips, matted together, pressed and dried, it 
made the world's first writing material. 

Particleboard: A generic term for a panel manufac
tured from lignocellulosic materials (usually wood) 
usually in the form of particles, not fibers, com
bined with a synthetic resin or other suitable bind
er, and bonded together under heat and pressure in 
a hot-press by a process in which the entire inter
particle bond is created by the added binder. 

Pile: A heavy, round timber driven into the ground for 
foundation support in building construction. 

Planer: A machine with a set of rotating knives used to 
give rough lumber a smooth, finished surface. 
Such boards are called surfaced lumber. 

Ply: A single sheet of veneer, or several sheets laid 
with adjoining edges, that may or may not be glued 
which form one layer in a piece of plywood. 

Plywood: A cross-banded assembly made of layers of 
veneer; or veneer in combination with a lumber 
core, particleboard core, or other type of composi
tion material; or plies joined with an adhesive. 
Three types of plywood are primary: veneer ply
wood, lumber-core plywood, and particleboard 
core plywood. (Except for special construction, the 
grain of one or more plies is approximately at right 
angles to that of the other plies; an odd number of 
plies is used.) 

Pulping: The manufacturing process for transforming 
pulpwood, rags, or other raw material into a pulp (a 
mixture of fibers and water) which, after suitable 
beating, refining, bleaching, etc., can be made into 
paper or paperboard. 

Pulpwood: Four to eight-foot logs (usually 100 inches 
in length) of small diameter; one of the major 
sources of raw material for pulp and paper plants. 

Rayon: Any of a group of textile fibers made from 
regenerated cellulose or other cellulosic material 
by extrusion through minute holes. 

Resaw: A saw somewhat smaller than the headsaw in 
a sawmill. It is used to cut cants into lumber and to 
recover usuable lumber from heavy slabs. 

Resin: Synthetic binder material used to bond wood 
particles together to form particleboards. 

Rick: Usually% of a cord (also called a fireplace cord). 
Rosin: An amber-colored resin obtained by chemical 

means from the oleoresin of pines used in making 
varnish, papersize, soap, and soldering flux. 

Rotary cut: Veneer obtained by rotating a log against a 
cutting knife in such a way that a continuous sheet 
of veneer is unrolled spirally from the log. 

Rough lumber: Boards sawed from a sawlog without 
further refinement. 
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Sawing deck: That part of the sawmill where logs first 
enter and are stored until rolled onto the carriage 
for sawing into rough lumber. 

Sawlogs: Logs large enough (usually 12 inches or 
more in diameter) to be made into lumber. 

Sawtimber: Trees large enough to be harvested for the 
production of lumber. 

Season: The process of air-drying logs or lumber prior 
to use. 

Shavings: Thin slices or strips of wood pared off with a 
knife or other cutting instrument. 

Size: A soap-like substance used with aluminum sul
fate in papermaking to make the finished paper 
water resistant. It is usually added to the wood pulp 
in the beating stage, just before the sheet of paper 
is formed. Rosin, the natural pitch of the pine tree, 
is most commonly used for making size. Animal 
glue, starch casein, and other materials are used 
also. 

Slicing: The production of veneer by driving a half log 
or flitch down against a pressure bar and knife 
while being held against a metal bedplate. The 
shearing action produces very smooth surfaces. 

Soda: An alkali caustic soda solution used to chemi
cally reduce pulpwood into wood fiber. 

Species: A distinct sort or kind of tree. A class of trees 
having some characteristics or qualities in 
common. 

Splinters: Particles of nearly square or rectangular 
cross-section with a length parallel to the grain of 
the wood at least four times the thickness. 

Strand: Numerous filaments joined together by twist
ing, plaiting, or other process to form textile fibers. 

Sulfate: Modified soda and sodium sulfite solution 
used to chemically reduce pulpwood into wood 
fiber. Also the solution used in the kraft process. 

Sulfite: An acid calcium bi-sulfite solution used to 
chemically reduce pulpwood into wood fiber. 

Surface lumber: Rough lumber that has been resawed 
to standard or desired lengths, widths, and thick
nesses and smoothed by planing. 

Trimmer saw: A saw which cuts the boards into stan
dard or desirable lengths. 

Turpentine: An essential oil or oleoresin obtained by 
distillation of coniferous sap used especially as a 
solvent and thinner. 

Utilization: The process of manufacturing trees into 
useful products. 

Veneer: A thin sheet or layer of wood varying in thick
ness from 1/110 to% inch, depending upon its appli
cation or use. 

Washer: The large vat where wood fibers are washed 
to remove the chemicals used in digestion and any 
other non-fibrous materials. 

Watershed: All of the area drained by a particular wa
tercourse such as a stream, river, or lake. 

Wood cellulose: The fibrous part of wood. It is made 
up of countless fibers 2 to 4 millimeters in length 
finer than human hair. Once separated from their 
glue-like lignin binder, wood fibers are almost cot
ton-like in their softness. 
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