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INTRODUCTION

Pacific Coast hardwoods long have been unfairly considered inferior to
species from other regions. Two reasons for this attitude of prospective consum-
ers have been poor quality of manufacturing and lack of a regular supply. Other
reasons have been lack of a uniform lumber-grading system and lack of knowledge
concerning availability and suitability of these woods for various uses.

Increased use of western hardwoods should strengthen confidence of pro-
ducers, distributors and users of these species. Properties of West Coast hard-
woods are similar to properties of some commonly used eastern and southern
hardwoods,which implies suitability of western woods for many uses. A compari-
son of western hardwoods with those from other regions, giving special emphasis
to properties that affect seasoning, should stimulate interest in more general use
of West Coast hardwoods. The result should benefit both lumber manufacturers
and furniture manufacturers.

SPECIES

Generally speaking, there are ten hardwood species growing in commercial
quantities on the west coast; red alder, Oregon maple, Oregon ash, black cotton-
wood, California black oak, Oregon white oak, tanoak, Pacific madrone, chinkapin,
and Oregon myrtle or California laurel.

Of these ten species, only red alder, Oregon maple, and Oregon ash are
being marketed in any sizable quantity.

An indication of the potential amount of lumber that might be produced
from these species can be determined from Table 1, in which is shown timber
volumes according to the most recent U. S. Forest Service estimate.

* In charge of lumber seasoning at Forest Products Research Center, an
industry-supported State institution in Corvallis, Oregon.
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PHYSICAL AND MECHANICAL PROPERTIES

To best use these woods we must know their physical and mechanical
properties. An easy way to interpret these properties is to compare them with
some commonly used woods from other regions. In Table 2 are shown compara•
tive mechanical properties of western hardwoods and some eastern hardwoods.
From this table one can see that Pacific Coast woods do compare favorably with
other commonly used woods.

Physical properties of western woods having a direct bearing on seasoning
and ultimate use after seasoning are shown in Table 3. Data shown in this Table
lead to the conclusion that western woods will react, and should be handled, in a
manner similar to that of woods now commonly used. Experience and experi-
mental evidence to date indicate that western woods as a group are no more, nor
no less, difficult to season than comparable woods from other areas.

SEASONING CHARACTERISTICS

It has been demonstrated that all species native to the west coast can be
dried satisfactorily, although some are more refractory than others. At present,
red alder, Oregon maple, Oregon ash, and black cottonwood are kiln-dried
economically green from the saw. Other species that likely could be kiln-dried
green from the saw are Pacific madrone and Oregon myrtle. It is not recommend,
ed that the highly-colored and figured myrtle used by novelty manufacturers be
kiln-dried directly from the saw. However, it is believed that straight-grained,
so called "white" myrtle, can be dried in this manner. Other species, such as
tanoak, chinkapin, Oregon white oak and California black oak, have been dried
satisfactorily provided the lumber was air-dried prior to kiln-drying. However,
air drying need not be a seriously limiting factor, as this is common practice in
eastern operations where similar refractory woods are being dried.

Perhaps the best way to discuss seasoning characteristics is to discuss
each wood separately.

Red alder
No doubt the easiest hardwood we have to dry on the west coast is red

alder. The wood will stand high initial temperatures without danger of collapse
and honeycomb so long as the humidity is kept fairly high initially. It is subject
to only a small amount of surface and end checking where a reasonable degree of
caution is exercised at the start of drying. Warping is seldom a problem when
lumber thickness is uniform, and proper sticker spacing and alignment are
practiced. Sticker stain, however, is not uncommon, especially in summer
months when lumber is air-dried. The best procedure to eliminate this stain
seems to be to kiln-dry the lumber as soon after sawing as possible. •
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Oregon maple 
While not a difficult wood to dry green from the saw, Oregon maple is not

nearly so easy to dry at high initial temperatures as is red alder, mainly because
of its susceptibility to checking. End checking sometimes is severe when maple
is dried too rapidly. There also is some tendency to collapse and honeycomb
when severe initial dry- and wet-bulb temperatures are used. Warping also is a
problem, even when proper sticker spacing and alignment are practiced, especial-,
ly when grain distortions are present.

Oregon ash
Oregon ash is said to be as easy to dry as Oregon maple, green from the

saw. Collapse seldom occurs, although some honeycomb can be induced when
severe initial dry- and wet-bulb temperatures are applied. Susceptibility to
warping appears to be less than for Oregon maple, due, perhaps, to the fact that
grain distortions are not so frequent.

Black cottonwood
41.1111.M...110 •■■■•••■HOINOMMIIIIIMINflatIn.

Black cottonwood is another wood easy to kiln-dry green from the saw,
although subject to some warping during drying due to prevalence of cross grain.
Warping often appears after the wood supposedly has been kiln-dried, due to
presence of water pockets. Special care should be given to proper sticker spacing
and alignment, in addition to careful determination of average moisture content.

Oaks and chinkapin
00100	 SOMME.

Oregon white oak, California black oak, and chinkapin are three of the
most refractory species. They require considerable care in seasoning, because
of their tendency to check and honeycomb. Because of this, most satisfactory
results are obtained by air drying to a moisture content of about 20-25 per cent
before kiln drying.

Tanoak
Perhaps the most difficult western hardwood to season properly is tanoak.

Boards containing all sapwood. seem to give little difficulty. However, boards
that contain heartwood are susceptible to severe checking and honeycomb, in
addition to some collapse. Fortunately, in trees that I have seen cut, there seem-
ed to be more sapwood than heartwood. Degrade from warping appears to be
slight when good stickering practices are used.

Pacific madrone
OWN 011•10■1MI~IPPM •■•■•••••■•••■

An even-textured, fine-grained wood, Pacific madrone appears to give
little difficulty in drying, except that it is subject to considerable warpage. The
most satisfactory way, thus far, to combat warping is to shorten the distance
between stickers and place considerable weight on top the pile to hold the lumber
in place.
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Oregon myrtle
When we consider only straight-grained, so-called "white" myrtle, there

seems to be little difficulty in seasoning this wood. The little work that has been
done on kiln drying this material indicates that it may be kiln-dried green from
the saw. The highly figured and colored wood,, sought after by novelty and other
specialty products manufacturers, seems to have a high degree of checking poten-
tial unless it is first air-dried or otherwise dried in low initial temperatures.

SCHEDULES

Suggested schedules that might be used in kiln drying the various species
green from the saw are included in several publications, all of which can be ob-
tained by writing the respective sources, Schedules suggested for red alder,
however, might well be modified with regard to the initial dry-bulb temperature,
due to color requirements. Most schedules suggest a starting temperature of
about 140°F, whereas a temperature of 150° or 155°F might be preferable, de-
pending on color requirements of the customer,.

Schedules for all species of western hardwoods can be obtained from the
following sources:

U. S. Forest Products Laboratory, Madison 5, Wisconsin (8).*
Forest Products Research Center, P. O. Box 571, Corvallis, Oregon (2,3).

Suggested schedules for red alder and Oregon maple also can be obtained
from C. M. Lovsted and Co., Seattle, Washington. Procedures and drying
schedules for California black oak can be obtained from the California Forest and
Range Experiment Station (7). Because of the work being done at the California
Forest Products Laboratory on drying western hardwoods, additional information
probably will be available soon from that source.

MACHINABILITY

While machining properties are not closely associated with seasoning
properties, they are important to a furniture manufacturer and for this reason
were included in this report. In Table 4, machining properties of four western
hardwoods are compared with these properties of several eastern species. This
information is from a U. S. Forest Products Laboratory publication (1).
information such as in the above report is not available for the other western
hardwoods. However, many users, both furniture manufacturers and others, con-
sider red alder to be one of the finest woods available for their purposes. Black

* Numbers in parentheses refer to references cited.
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cottonwood probably would rate similarly to eastern cottonwood. Oregon maple
undoubtedly would compare favorably with other soft maples. Oregon ash has
properties similar to those of other ashes, and California black oak and Oregon
white oak may be compared to red or white oak.

GLUABILITY

Like machinability, gluing properties are not closely related to seasoning,
but are included here in the belief that the gluing characteristics are of equal
interest. In Table 5, relative percentages of wood failure and ease of gluing of
various western hardwoods are compared with qualities of certain eastern species.
The data indicate that, with moderate control of gluing conditions, gluing of
western hardwoods should offer no greater difficulties than those normally en-
countered with the eastern species.
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Table 1. Estimated Volume of Hardwood Timber on
the Pacific Coast in 1955.*

Species. California Ore on Washin ton Westcoast

Millions of board feet**
wrOMM•divar	 wow	 •■•0001■1•41■ 	 OIMM*AW

Red alder 150 3,900	 5,100	 9,150
Black cottonwood 1,000	 1,000
Pacific madrone 800 800	 1,600
Oregon maple • 1,500	 1,800	 3,300
California black oak 1,900 500	 2,400
Tanoak 2,000 1,700	 3,700
Other (Oregon white oak,

chinkapin, Oregon ash
and Oregon myrtle)

1,150 600	 100	 1,850

Totals 6,000 9,000	 8,000	 23,000

* The California Forest and Range Experiment Station, U. S. Porest
Service, Berkeley, California.
** Volume estimates are for sawlogs, to a minimum of 8-foot length and
10-inch top, measured by the International Scale.
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Table 2. Mechanical Properties* of Western Hardwoods Compared to Some Eastern Species.

RED ALDER

Yellow poplar

OREGON ASH

Green ash

C HINKAPIN

American chestnut

BLACK COT'T'ONWOOD

Eastern cottonwood

PACIFIC MADRONE

Black cherry

OREGON MAPLE

Sil er maple

CALIFORNIA BLACK OAK

Northern red oak

OREGON WHITE OAK

White oak (C.alba)

OREGON MYRTLE

Black walnut

ANOAK    

SPECIES
SHOCK

RESISTANCE    

* Strength values are percentages based on red alder.

FOREST PRODUCTS RESEARCH CENTER, CORVALLIS. 1958
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Table 3. Phy sical Properties of Western Hardwoods Compared  to Some Eastern Species.
•	 -

SHRINKAGE
RADIAL

SPECIES

SPECIFIC
GRAVITY

green volume
oven dry
weight

WEIGHT
at 12%
moisture
content

I ANGENT IAL

RED ALDER

Yellow poplar

OREGON ASH

reen ash

CHINKAPIN

American chestnut

BLACK COTTONWOOD

Eastern cottonwood

PACIFIC MADRONE
Black cherry

OREGON MAPLE

liver maple

CALIFORNIA BLACK OAK

orthern red oak

OREGON WHITE OAK

hite oak (C. alba)

OREGON MYRTLE

lack walnut ‘11111Stil! Air

TANOAK WIEL-c.TA MEV

Bar lengths are based on red alder weight; numbers in bars are actual weights.
* * Bar lengths are based on red alder shrinkage, green to oven-dry; numbers in bars are actual shrinkages.

FOREST PRODUCTS RESEARCH CENTER, COR VA LLIS 1958



Table 4. Machining Properties of Four Western Hardwoods and
Several Commonly used Furniture Woods (1).

Plan- Shap- Turn- Bor- Mortis- Sand-
Species ing* ing** ing** ing** ing** ing**

Per	 Per— Per Per	 Per	 Per—	 ......••••

cent	 cent	
—	 01.1■0110.

cent	 cent	 centcent— — •00.000.0* 41..0.11•••• 4■01.0.M■

Ash (eastern)	 75 51 79 94 62 75

Cottonwood, eastern	 21 3 70 70 52 19

Chestnut	 74 24 87 91 72 64

.7;hinkapin	 75 25 77 90 90 1ON■ OW

1)regon myrtle	 40 60 86 100 100 At 00

Madrone, Pacific	 90 75 88 100 95 --

Mahogany	 80 68 89 100 100 -
-Maple, hard	 54 62 82 99 95 38

Maple, soft	 41 22 76 80 36 37

Oak, red	 91 21 84 99 100 81

Tanoak	 80 39 81 100 100 --

Oak, white	 87 28 85 95 100 83

Sweetgurn	 51 21 86 92 58 23

Walnut, black	 62 34 91 100 98 -
-Poplar, yellow	 70 12 81 87 63 19

a

* Defect-free pieces.
** Good to excellent pieces.
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