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Classification of Woods. The division of commer-
cial timbers into two great classes, softwoods and
hardwoods, rests on a botanical distinction. The
softwoods or coniferous timbers are derived from the
comparatively small class of cone-bearing trees,
mostly with evergreen needles or scale-lime leaves,
known as conifers or Coniferae, The conifers form
extensive forests in cool temperate regions and in moun-
tainous districts, and supply the bulk of the world's
commercial timber. The structure of their wood is
of a simple, primitive type, distinctly different from
that of the hardwoods. Softwood timbers are gene-
rally well suited for constructional use and they are
comparatively soft and easy to work, light in weight
but strong enough for most practical purposes.
._ The hardwoods are furnished by the great group
of broad-leaved trees which include the vast majority
of species in the forests of the world today. The
structure of the hardwoods is more complex and their
technical properties show a much wider range of
variation than is the case with the softwoods. It
should be clearly understood that softwood
and hardwood are now universally recognized
conventional technical terms for the two main classes
of timber defined above. The fact that some
coniferous timbers are indeed hard, and some broad-
leaved trees furnished a comaparatively soft grade
of wood does not affect the use of the terms in thier

special technical sense.
The Structure and Properties of Wood. A tree

grows by the process of laying down a cone-shaped
sheath of timber over the whole of the exterior of
the trunk and the nature of the wood which is pro-
duced varies from season to season within the year
and from year to year with the life of the tree,
so that we have quite a complicated picture of develop-
ment.

Starting at the centre (or the pith), the tree grows
outward, adding a growth ring each year. This
growth ring usually is composed of two types of cells:
springwood, formed in the period of rapid growth
in the spring, and summerwood, formed in the period
of slow growth, usually in the summer.

These two types of cells have different densities
and properties, and are one source of variability in
the tree (Fig. 1). The ratio of springwood to summer-
wood is dependent on species and environment, but
commonly varies from one growth ring to the next.
Shown also in Fig. 1 is a knot within the cross-section.
This knot, originally the base of a living branch,
is a serious source of weakness in structural lumber.

The basic structural element of wood, the fisher,
is generally aligned longitudinally with the tree trunk.
Figure 2 shows a typical section of a coniferous
tree for illustration of the microscopic structure of
the wood. The main message of this drawing is that
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Fig. 1. Diagrammatic drawing of a wedge_
shaped segment cut from a five-year-old stem
of a hardwood, showing the principal struc-
tural fea tures.
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Fig. 2. A drawing of the microscopic structure of a coni-

ferous tree.

the woold structure may be considered as a composite
bundle of tubes. In a material of this construction,
the longitudianl compressive and the tensile strength
may be expected to be high, the transverse values to
be lower, and shear between the tubes to be a plane of
relative weakness.

Many of the familiar properties of wood are due
to the fact that a large proportion of its bulk consists
of air contained in the cavities of its cellular struc-
ture. The actual wood-substance forming the cell
walls is a hard, dense material having a specific
gravity of approximately 1.5, i.e. about one-and-a-
half time the weight of water. The weight of dry
wood depends on the proportion of wood-substance
to air-space, and the wide range of weight shown
by different kinds of timber is due to the diversity
of thier cellular structure. Obviously a wood with
large pores and thin cell-walls contains a smaller pro-
portion of wood-substance and is correspondingly
lighter in weight than one with small pores and thick
cellwalls.

In a wood of medium weight such as beech, for
example, approximately half the volume is air-
space and half wood-substance. Balsa wood, which
is one of the lightest known timbers, has only about
7 % of its volume consisting of solid wood-substance.
At the other extreme lignum vitae, one of the heaviest
commercial timbers, contains about 87% wood-
substance.

The cellular structure of wood in general accounts
for the ease with which it can be worked with hand
and machine tools. It renders wood suitable for
use as a heat-insulating material and enables it to be
compressed and bent without breaking. On account
of its porous nature wood holds paint and glue better
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than most materials and can be impregnated with
preservatives to increase its durability.

Moisture in Wood. One of the important pro-
perties of wood to be noted is its considerable affinity
for water. In a living tree one finds, besides the water
which is required to keep the wood substance comp-
letely saturated, a large portion of 'free' water which
fills the hollow spaces of the wood structure. If
freshly-cut wood is left in the atmosphere, this 'free'
water disappears first before any of the moisture of
the cell-wall is lost. The point at which no 'free'
water remains is called the fibre saturation point
(FSP). For most species this point is in the vicinity
of 25 % or above. Wood of any moisture content
above the FSP, if brought into a dry atmosphere,
will begin to shrink as soon as the fibre saturation
point has been reached. Dry wood brought into
an atmosphere saturated with moisture will absorb
water and swell until the FSP is reached. In an
atmosphere of constant relative humidity wood reaches
an equiliribum moisture content. .

The process of shrinking when the wood dries
below saturation point is caused by the contraction
of cell-walls. The length of the cells is affected very
little by the moisture content, consequently shrinkage
in the longitudinal or fibre direction is small. This
is explained by the fact that the cell-walls consist of
long crystallites (ordered regions) arranged parallel
or only slightly inclined to the long axis of the cells.
Water can be present only between these crystallites.
Upon its removal, the crystallites draw closer together
causing shrinkage to occur mainly in cell diameter.
This process is reversed when dry wood takes up
water. Consequently the dimensions of wood change
mainly across the grain.

Shrinkage across the grain is not uniform. It
is considerably greater in tangential than in radial
direction. On the average, tangential shrinkage is
nearly twice as great as radial shrinkage. For Canadian
woods the range of radial shrinkage is from 1.7
to 6.7 %. The differences between radial and
tangential shrinkages area again caused by the struc-
ture of the wood. Longitudianl shrinkage amounts
to only O.1-0.2 % and, in many cases, can be
ignored. One has to keep in mind that usually only
about one-half of these shrinkage ranges is normally
encountered, i.e. the amounts which occur between
the saturated and the air-dry state.
A quantitative measure of the shrinkage and ex-

pansion of wood is obtained by determining the total
contraction from the fully expanded state (at the fibre
saturation point) to the oven-dry condition. This
shrinkage differs from species to species. As a
general rule it can be said that denser woods shrink
more than lighter woods. Even within a species con-
siderable variations occur due to differences in den-
sity of springwood and summerwood, rate of growth
and abnormalities such as compression wood in
conifers and tension wood in deciduous woods.

The above-mentioned facts on the structure of
wood account for differences in behaviour of pieces
of lumber drying from the green state to a lower mois-
ture level. Cupping, twisting, going-out-of-round,
and other undesirable effects are well known. These
are illustrated in Fig. 3.
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The Physical and Chemical Composition of Wood.
The structure of wood, so far as it can be studied by
the naked eye or with the aid of the microscope, does
not always provide a complete explanation of the
properties of wood in general, or of the differences
between one species and another. It is sometimes
necessary to consider also the physical and chemical
composition of wood in relation to its properties
and uses. This is rather a complex subject and can
only be referred to very briefly.

Wood substance is of a colloidal nature and may
be compared with other common substances in this
class, for example gelatin and cotton. Like these,
wood substance is hygroscopic: it swells when it
absorbs moisture from the air arid shrinks when it
dries. It resembles cotton, and differs from gelatin,
in having a fibrous structure. The major chemical
.constituents of wood-substance are cellulose, ligin
and hemicellulose. Cellulose is the principal com-
ponent of all vegetable tissues, and it 'isthe addition
to it of lignin which gives wood its characteristic
strength and hardness. The relative proportions in
which the major constituents are present and the way
in which the molecular units are bound together play
an important part in determining the properties of
different timbers.

Roughly speaking, the strength of wood increases
with its weight or density, but this is by no means
the only factor concerned. The outstanding tough-
ness of some woods and the adaptability of others for
bending. are attributed to some peculiarity in the
composition, of their cell-walls. Similarly, the refra-
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Fig. 3. Diagram illustrating shrinkage of
woo d across the grain. Clear space represents,
in each case, shrinkage in drying from green
to oven-dry condition.

ctory nature of certain hard woods, which causes a rapid
dulling of saws and machine cutters, can be traced
to the presence of inorganic components such as
silica in the wood. In an earlier paragraph reference
has been made to various chemical substances which
are found in the cell cavities of the wood as distinct
from the actual material of the cell-walls. These
substances commonly include various kinds of gum,
resin, tannin, dyestuffs, and, in certain cases, minerals
such as silica or calcium carbonate. On the chemical
composition of wood depend many of the most im-
portant properties of timber, for example, it'> natural
durability when exposed to the weather, its resistance
to the corrosive action of chemicals, its varying degree
of inflammability, and its value for fuel. Wood cellu-
lose provides the raw material for the manufacture
of pulp and paper products, artificial silk (rayon),
some types of plastic and lacquer, and wood alcohol.
Other materials which can be extracted from wood
include turpentine, rosin, dyestuffs and tanning
materials.

Seasoning of Wood

Drying of Wood. The living tree holds many ga-
llons of water in the cells of its wood. A Ie-ft-south-
ern pine log 15 in in dia, for example, may weigh as
much as 1250 lb and contain about 47 % or 70 gallon
water. Most of this water must be removed by
seasoning to make lumber and other wood products.

There are a number of important reasons for
seasoning: (1) reduces the likelihood of stain, mildew,
or decay developing in transit, storage or use: (2) the
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Fig. 4. Drying time, I-In sugar maple.

shrinkage that accompanies seasoning can take place
before the wood is put to use; (3) wood increases in
most of its strength properties as it dries below the
fibre-saturation point (30%moisture content); (4)
the strength of joints made with common fasteners,
such as nails and screws, is greater in seasoned wood
than in green wood seasoned after assembly; (5)
the electrical resistance of wood increases greatly as
it dries; (6) dry wood is better thermal insulating ma-
terials than wet wood; (7) the appreciable reduction
in weight that accompanies seasoning is important
in reducing shipping costs.

Ideally the temperature and relative humidity
during drying should be controlled; if wood dries
too rapidly it is likely to split, check, warp, or honey-
comb because of shrinkage stresses.

A ir-drying. Air-drying is a process of piling saw-
mill products outdoors to dry. Control of drying
rates is limited and great care must be used to avoid
degrading the wood. Drying time is a function of
climatic conditions; in damp coastal areas wood
dries slowly, whereas in the arid regions it dries
rapidly.

Forced-air-drying. Whereas improved piling
methods can result in better air circulation, further
reduction in drying time can be achieved by use of
circulating fans, a technique commonly referred to
as forced-air-drying. Forced-air-drying times as
compared with conventional kiln-drying schedules
for I and 2 in maple may be seen in Figs. 4 and 5,
respectivley. These times are from experimental
work carried out in Ottawa during the summer months.

Currently the terms predrying, fan-drying, acce-
lerated air-drying and low-temperature-drying are
loosely used to describe one operation.

It is contended that the term 'forced-air-drying'
should be used to describe mechanically induced
circulation of air through lumber stacks without any
control of humidity or temperature; whereas'low-tem-
perature-drying' should be used to describe drying
with the addition of heat up to 43. 5°C when the ob-
jective of the heat is either to accelerate drying or
to maintain a desired wet bulb depression. This
method is suitable for drying to moisture contents
in the 10-15 % range. It does not lend itself to
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Fig. 5. Drying time, 2-in sugar maple.

equalizing or conditioning treatments. Essentially,
the same principles of drying apply for forced-air-
drying as for any other method involving air circula-
tion.

Kiln-drying. Kiln-drying is usually considered a
controlled drying process. It is widely used to drying
both hardwoods and softwoods. Dry-bulb tempera-
tures seldom exceed 93.5° and then only at the end of
the drying schedule. In the initial stages of drying
the relative humidity is maintained at a high level
to control the moisture gradient in the wood and thus
prevents splitting and checking. Modern kiln ins-
tallation use forced-air circulation, instrumented to
give good control of both dry and wet-bulb tempera-
tures, Most kilns are equipped with automatic
control instruments. The kilns are vented to exhaust
the moisture evaporated from the wood. Most
installations are steam-heated, although furnace-
type kilns using gas or oil for fuel are now being
built. Many species, especially hardwoods, are first
air-dried to about 20 % moisture content, then kiln-
dried to the moisture content at which they will be
used.

High-temperature Kiln-drying. Another method of
drying which uses temperatures above the boiling
point of water is generally known as high-temperature-
drying. The principal advantage of this method is
increased kiln production which in turn allows faster
marketing of the products.

Past experience shows that most softwoods and
some low-density hard-woods in the green condition
may be successfully dried using high temperatures in
the 104-115° range. A substantial reduction in
drying time (Fig. 9) has been realised on an experi-
mental basis in drying spruce without developing
any serious defects.

On the other hand, it has been found that most
hardwood species must be predried before high
temperature can be used in order to prevent serious
degrade such as checking, collapse, honey-combing,
and discoloration. Comparative drying times using
various methods for drying l-in yellow birch are
shown in Fig. 7. Some refractory hardwoods
such as oak should not be subjected to high-temperature
drying at all, since they develop serious degrade.
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Fig. 6. Drying time, J-in white spruce.

Air Seasoning

With most treating methods, the presence of any
considerable amount of free water in the cell cavities
may retard or even prevent the entrance of the pre-
servation liquid. Thus, the application of a super-
ficial oil treatment as by brushing, to green or wet
is ineffectual, even with the pressure processes it is
impossible to impregnate freshly cut wood satis-
factorily, unless such artificial conditioning treat-
ments as steaming and vacuum, boiling under va-
cuum, or vapour-drying are resorted to prior to the
actual injection of the preservatiove.

The most common method of preparing green
lumber and timber for treatment is to pile it out of
doors and allow it air season. Unseasoned wood that
is exposed to the open air, but protected I from rain,
will gradually dry out until it comes into approxi-
mate equilibrium with the average relative humidty
of the air. -

The seasoning yard should be located on well-
drained ground which is open to the wind. Low,
damp sites are poorly suited for drying and also
encourage decay. Unless there is good air drainage,
damp air may settle. in the yard, especially at night,
and retard seasoning. The yard should be kept
clean and sanitary at all times. No weeds,waste wood,
or other debris should be allowed to accumulate,
and storm water should be drained away promptly.
The seasoning piles should be raised 1~-2 ft above
the ground on permanent foundations of well-
treated wood, concrete, or other suitable material
and should be well ventilated beneath. They should
also be spaced far enough apart to be accessible
for inspection or other purposes.

An excellent method of piling lumber is shown in
in Fig. 8, in which the lumber is properly stacked
and spaced, good foundations keep the material well
off the.ground, and the piles are sloped for drainage.
Roofs over the piles would be further improvement.
. Since no definite rules can be laid down to deter-
mine the most advantageous seasoning time, each
operator must decide upon the best practice for his
particular location, climatic conditions, and kind of
timber.
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Fig. 7. Drying time, 1-in yellow birch.

To reduce degrade in air-dried hardwood lumber,
follow proper stacking and spacing procedures. Here
are the different types of degradations and the causes:

Split. (1) Two few stickers, (2) lack of roofing
or poor roofing, (3) stickers not flush with ends of
boards.

Check. (1) Lack of roofing, (2) board edges ex-
posed at bunk spaces, (3) stickers not flush with ends
of boards, (4) drying too rapid due to excessive ex-
posure oflumber stacks.

Warp. (1) Poor sticker alignment, (2) poor bunk
alignment, (3) lack of sufficient stickers, (4) founda-
tion out of level, (5) thick and thin lumber in same
course in stack.

Stain. (1) No chemical dip, (2) use of green or
wide stickers, (3) base of piles too low, (4) grass and
weeds growing between stacks, (5) poor yard location.

Dimensional Stabilization

It is obvious that dimensional instability is de-
trimental in some applications of wood. Consequent-
ly attempts to reduce (if not eliminate) this property
have. been undertaken. A practical measure for the
effectiveness of treatments meant to increase di-
mensional stability is the antishrink-efficiency (AE)
defined as follows:

AE

Swellingof untreated - Swellingof trea-
sample(~) ted sample~

x 100
Swelling of untreated sample(~)

Treatments which will increase dimensional stability
be divided into four groups:

(1) Painting, i.e. covering the surface with a
moisture-resistant film using oil paint, varnish, resin,
etc. One might include here treatment which leads
to a coating of the interior surface of wood.
. (2) Swelling of the wood to its maximum di-
mension and keeping it in this swollen state: the ma-
terials used to bring out this change remain in the
wood. This process is often referred to as 'bulking'.

(3) Changing the wood chemically, e.g. by re-
placing the hydroxyl groups of the cellulose by less
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Fig. 8. Switch ties (upper) and lumber
(lower) piled for air seasoning.

hydrophilic group such as acetyl or nitro groups.
These groups are not only less hydrophilic but also
more bulky than the ones they replace and, conse-
quently, cause a certain amount of 'bulking'.

(4) Preventing the entrance of water into the fine
structure of the wood by setting up cross-links bet-
ween the chain molecules of the cellulose.

All of these methods are being used to certain
degree, however, each method has its limitations.

Painting. Coating of paints or other water re-
pellant substances are effective against 'free' water.
A plywood panel covered with a good film of oil
paint consequently would not be exposed to 'free'
water such as rain drops splashing against it. On
the other hand, these films are very permeable to
water vapour. Consequently, in an atmosphere of

Fig. 9. An ex-
ample of forced
-air-drying,

relative humidity, water vapour exerts the same
swelling effect on a painted panel as on an un-
painted one. The only difference would be
that the painted panel would reach an equilibrium
moisture content at a much slower rate. This is
of great practical importance since, in the majority of
cases, extreme atmospheric conditions prevail only
for relatively short periods. Slowing of the rate of
water absorption may often be sufficient to prevent
extreme dimensional changes. Since extreme changes
cause most of the undesirable effects of instability,
paints and other water repelling materials have their
value as dimensional stablizers.

Bulking. Bulking, that is the swelling of wood to
its maximum dimension and keeping it at this di-
mension, can be broughtJ about by the deposition
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Vapo-Aire Package System
Furnace for Direct-Heated Kilns

Typical Cutway Showing Internal Construction
Fig. 10. An example of high temperature Kiln-drying.

of many substances such as sugars, glycerol, glycols,
salts, etc. inside the wood structure.

Best dimensional stability results were obtained
with treatments that imparted a polyethylene glyceol
retention from 20 to 30% (of the weight of dry wood)
in the thin, critical areas around the receiver and
barrel grove. Only a small proportion of the chemical
peneterates the thick part of the butt, where a high
level of stability is unimportant, so proper treatment
does not have a significant effect on the weight of the
finished stock.
, The treatment currently favoured by industry

consists of soaking the green, precarved stocks for
45-60 days in a 30% (by weight) solution of poly-
ethylene glycol-WOO maintained at around 24°.
Soaking time can be substantially reduced by elevating
the temperature.

Polyethylene glycol-IOO curbs srhink, swell and
warp by building the wood fiber walls, attacking the
problem at its very roots. The chemical diffuses
into the microscopic, lattice-like structure of the
individual fibre walls, where the natural moisture

of the turgid wood fibres is displaced by large mole-
cules of the stabilizing agent. Fibre walls thus sup-
ported-bulked are permanently restrained from chang-
ing in dimension with variations in moisture con-
tent.

This simple, effective antishrink treatment has
slight effect on the colour, gluing, or physical pro-
perties of wood. However, because of the nature
of the process involved, it is fully effective only on fresh-
cut, green wood.

As an added dividened, it was found that stocks
made of exceedingly wild-grain woods, including
walnut burls, could be seasoned to fiawless perfec-
tion following chemical stabilization.

Moreover, properly treated precarved stocks are
so stable that they can be kiln-dried from the drip-
ping wet condition to 6% moisture content in less than
26 days, including three days for equalizing and
conditioning, and improvement over the 60-90
days it normally takes to properly kiln-dry the un-
treated walnut blanks.

There is no point in treating unshaped blanks if
the objective is to attain a high level of dimensional
stability in the finished stock, because most of the
chemical will be in the outer portions of the blanks
which are cut away during subsequent shaping and
inletting.

Another advantage of chemical stabilization is
that treated wood can be finish-carved, hand-inletted,
and checkered more easily than untreated wood.
The treatment also permits sanding and finishing
the stock to a fiat, mirror-smooth surface, in contrast
to the ashboard effect common in stocks containing
burls and grain distortoions that present alternating
hard and soft areas.

The chemically stabilized stocks may well out-
perform any substitute material thus far developed
and at the same time retain the natural warmth,
beauty, durability, and other desirable properties of
the fine hard-woods long prized by sportmen. Treat-
ed stocks are now commercially available in developed
countries, several others are known to be experimenting
with the process, and the military is also interested.

So far as is known, the only other commercial
application of polyethylene glycol to wood is in the
production of wood carvings. Green wood turn-
ings and carvings of all sorts-bowls, lamp bases.
gavels, furniture legs, totem poles, etc+Iend them-
selves to the antishrink treatment.

Several years ago Stamm suggested the use of
polyetheylene glycols (carbowaxes) as bulking agents.
These are waxy substances which are water-soluble
up to a certain molecular weight. Green wood,
soaked in concentrated polyethylene glycol solutions,
can be dried and finished without serious inteference
from dimensional changes. Antishrink efficiencies
up to 80% have been obtained with polyethylene
glycol treatments. The methods, however, is rather
costly and confined to pieces of small dimensions.

Chemical Modification. Derivatives of cellulose
such as cellulose acetates and cellulose nitrates are
very resistant to the penetration of water vapour.
Everyone is familiar with the transparent handles of
many tools which frequently consist of cellulose acetate
Cellulose nitrate film base and lacquers are known for
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their indifference to water. The process by which
cellulose acetate is formed, has been shown to
be applicable to thin wood sections and veneers.
Experiments at the Ottawa Laboratory, Forest
Products Research Branch, have shown that veneers
can be acetylated either by treatments with liquid
.acetic anhydride or in an atmosphere of acetic
.anhydride vapour. Antishrink efficiencies of more
than 75 % can readily be obtained by these treatments.

Acetylation of lumber by treatments with
solutions of acetic anhydride in onswelling sol-
vents, e.g. toluene, have been reported. The
major objection to these treatments is their cost.
Vapour phase treatments with phenylisocyanate
have also been found effective. With phenylisocyanate
decreasing in price, this method might find some
practical application in the future. Other cellulose
derivatives have also been tried. Many of these
have shown a certain effectiveness, but their cost is
considered prohibitive for large scale application.
Furthermore, vinyls and methacrylates which can be
made to polymerize in wood change the cellulose of
the wood by joining or 'graft-polymerizing' to it.
This is a very active field of investigation at present.

Cross-linking. Cross-linking is a widely used prin-
-ciplein the technology of materials consisting of large
molecules, especially when these molecules are long
chain-like structures cellulose molecules. The setting
up of cross-link across the chains greatly alters the
properties of the resulting materials. When applied
to cellulose and wood, cross-linking can be ex-
pected to increase dimensional stability by preven-
ting the entry of water between the cellulose
chains. A very simple and inexpensive com-
pound such as formaldehyde reacts with cellulose
by setting up short bridges (so-called methylene
between the neighbouring cellulose chains. Un-
fortunately, this reaction requires an acid catelyst
which is very deterimental to the cellulose of the wood.
The resulting cross-linked material, although greatly
improved with regard to dimensional stability, may
become too brittle to be of practical value in many
applications. Many other means of cross-linking
have been tried but so far none of these have proved
satisfactory.

Some treatments which are applied to make wood
more dimensionally stable combine several of the
.above mentioned principles. Impregnating wood
with soluble substance which afterwards are rendered
insoluble, e.g. by radiation, can be considered a
combination of surface coating, bulking and chemical
modification. Even graft-polymerization might be
involved in some cases.

Since the problem is so complex, no single avail-
able method can be considered ideal. However, is
complete stabilization still the problem? In many
applications, wood in its natural state serves well
and would not be more useful if it had been given
a stabilizing treatment. Roof joints, floor joints,
2 X 4 ft and many other items would not serve any
better in treated rather than untreated form, when
installed under proper conditions. On the other
hand, components such as door and window sills,
door frames, doors and drawers of cabinets, as well
as some highly specialized articles (e.g., shoe lasts)

would serve better if made from stabilized material.
Important benefits from stabilization could, in

the writer's opinion, be derived from effective surface
treatments which would not have to peneterate very
deeply. Some of the main problems connected with
dimensional instability of wood have their causes
at or near the wood surfaces. The face 'checking of
plywood, and the peeling and cracking of paint
from house sidings, are two major problems in which
dimensional stability is involved. They could
be greatly reduced, if not solved completely, by effec-
tive surface stabilization through chemical treatment.
By eliminating some of the considerable forces which
can develop in wood surfaces, one might expect to
have surfaces of a more stable nature. These would
provide not only a better paint-wood interface but
one that would also stand up to weathring better
than untreated surfaces.

The furniture industry naturally has shown consi-
derable interest in dimensional stabilization. Changes
in dimensions of wood with changes in atmospheric
conditions can affect the serviceabilityof the product
not only in structural performance but also from ap-
pearance standpoint. A relatively minor appearance
defect, which would be considered insignificant in
many applications of wood, could be considered a
major defect in a piece of high quality furniture.
Although considerable control can be exercised by
the manufacturer over factors which will tend to
reduce the chances of such defects developing, the
ultimate defects result from exposure of the product
to conditions beyond his control. Climatic conditions
in homes cover an extensive range of relative hurnidi-
dities (R.H.) In dry cold winter weather the R.H.
in many well-heated building falls as low as 15%
whereas on hot humid summer days 90 /~ R.H. is
not uncommon. (This range almost corresponds
to conditions in a desert and a tropical jungle res-
pectivley). The fact the properly manufactured
furniture generally stands up well in spite of these ex-
tremes commends both its raw materials and the skill
of the manufacturer. Nevertheless, occasional fail-
ures do occur and for this reason it would appear
desirable to dimensionally stabilize wood or wood
components for certain applications.

Problems encountered by the furniture industry
which are related to dimensional stability include the
following: sticking drawers and doors; sunken glue-
joints in veneered lumber panels; telegraphing of
hearders and edge strips on veneered particle boards
panels, loosing of dowelled, mortised, and various
other types of joints; splitting of solid wood compo-
nents such as chair seats; end splits in the cores of
veneered lumber panels which are not end-banded;
warping of doors and other panel components which
are not firmly held by rigid frame; and the develop-
ment of fine cracks and checks on the surface of highly
finished vennered panels.

Most, if not all, of these problems could be over-
come by dimensionally stabilizing the wood com-
ponents. However, the cost of treating the large
volume of wood involved in many instances would
be prohibitive. On the other hand, the volume of
wood requiring treatment to overcome some of the
problems, such as sticking drawers, would be relative-
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ly small and in these applications treatment might
prove to be quite practical. However, the greatest
benefit at the current stage of development of wood
stabilization techniques might be derived from surface
treatment where applicable. Such treatments,for
example, applied to surface veneers could greatly
reduce, if not eliminate, the development of surface
checks and splits, a problem which has been of major
concern to the industry for a considerable time.
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In conclusion, it can be said that dimensional

stabilization of wood is an ideal state which may be
difficult to reach completely, However, Ipartial so-
lutions such as the slowing of the rate of dimensional
changes by surface coatings, and the dimensional
stabilization of surfaces by chemical modification
or impregnation are realistic research aims which
appears to be well within reach and which promise:
very rewarding results.


