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Engelmann spruce is one of the lightest of the important commercial woods grown in the
United States. The specific gravity or density of wood is a measure of the amount of
wood substance per unit volume. As might be expected, therefore, the strength properties
of wood are related to its density, and a lightweight wood such as Engelmann spruce is
not so strong as the heavier woods. In general, this results in lightweight woods being
used to the greatest extent for purposes where strength is not the main consideration and
where the light color, uniform texture, and lower weight are an advantage.

The bar graphs in figure 1 show the relative weight, shrinkage, and strength of the clear
wood of Engelmann spruce and a number of other commonly used species with which it is
associated. The relations shown are based on average values of species and are indicative
only of general trends. The properties of individual pieces or small groups of material
in all species may vary considerably above or below the average. As a consequence, some
overlapping between species will occur, and differences of only a few percent in property
relations should not be considered too important.

The importance of strength differences depends upon the use to which a wood is put. The
fact that Engelmann spruce is lighter and somewhat weaker than many of the commonly used
construction woods does not mean that it cannot be utilized for purposes where strength
is of some importance. In housing, for example, 2- by 4-inch studs of Engelmann spruce
at the usual 16-inch spacing would be entirely satisfactory, since the size of these
members is dictated more by custom than by an engineering requirement for a piece of that
size. Similarly, the strength of Engelmann spruce is fully adequate to permit its use in
ordinary 1-inch lumber for wall and roof sheathing, subflooring, and similar uses. For
other housing members, such as floor and ceiling joists or rafters, the lower strength
properties can be compensated for by using shorter spans, by increasing the size of the
member to provide adequate strength for a desired span, or by the use of a better grade.
These factors are taken into account in setting up maximum allowable spans. Allowable
design stresses for Engelmann spruce lumber and maximum allowable spans for Engelmann
spruce floor joists, roof joists, ceiling joists, and rafters for residential construction
are listed in the Federal Housing Administration Publication, "Minimum Property Standards
for One and Two Living Units," FHA No. 300.

For some other purposes, the strength and physical characteristics of Engelmann spruce
are adequate to permit its use interchangeably with comparable grades of other species
having generally similar characteristics. For example, spruce (which includes Engelmann
spruce) is listed among more than 20 other species that fall in group I of four groups of
woods commonly used for box construction. All of the other species shown on the bar
charts fall in group I also, and all woods in that group can be used interchangeably as
far as thickness of material and the size and spacing of nails are concerned. For such
use, the light weight of Engelmann spruce is a distinct asset, since one of the
objectives in construction of boxes and crates naturally is to reduce the weight of the
shipping container to save shipping costs and facilitate handling.
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Engelmann spruce, like lodgepole pine, ordinarily has smaller knots than ponderosa pine,
but they are present in larger numbers. These woods are in general use for containers
requiring wider and thicker slats, such as those used for shipping meat products, or for
casket boxes and the like. Engelmann spruce, because of its light weight, would also
be especially suitable for smaller containers in which the component parts, for the
sake of convenience of manufacture, are made larger and thicker than actually required
for the load to be carried.
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SUBJECT LISTS OF PUBLICATIONS ISSUED BY THE

FOREST PRODUCTS LABORATORY

The following are obtainable free on request from the Director, Forest Products
Laboratory, Madison 5, Wisconsin:

List of publications on
Box and Crate Construction
and Packaging Data

List of publications on
Chemistry of Wood and
Derived Products

List of publications on
Fungus Defects in Forest
Products and Decay in Trees

List of publications on
Glue, Glued Products,
and Veneer

List of publications on
Growth, Structure, and
Identification of Wood

List of publications on
Mechanical Properties and
Structural Uses of Wood
and Wood Products

Partial list of publications for
Architects, Builders,
Engineers, and Retail
Lumbermen

List of publications on
Fire Protection

List of publications on
Logging, Milling, and
Utilization of Timber
Products

List of publications on
Pulp and Paper

List of publications on
Seasoning of Wood

List of publications on
Structural Sandwich,
Plastic Laminates, and
Wood-Base Aircraft
Components

List of publications on
Wood Finishing

List of publications on
Wood Preservation

Partial list of publications
for Furniture Manufac-
turers, Woodworkers
and Teachers of Wood-
shop Practice

Note: Since Forest Products Laboratory publications are so varied in sub-
ject, no single list is issued. Instead a list is made up for each
Laboratory division. Twice a year, December 31 and June 30, a
list is made up showing new reports for the previous six months.
This is the only item sent regularly to the Laboratory' s mailing list.
Anyone who has asked for and received the proper subject lists and
who has had his name placed on the mailing list can keep up to date
on Forest Products Laboratory publications. Each subject list
carries descriptions of all other subject lists.
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