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The history of North American development is inextricably linked to the utilization of timber. In the seminal work A
Reverence for Wood, Eric Sloane chronicles the transition of a continent defined by its arboreal abundance. This
analysis delves into the technical, structural, and philosophical dimensions of woodcraft as it existed in the pre-
industrial and early industrial eras of America. For the modern engineer, architect, or historian, understanding the
physical properties of first-growth timber and the specialized techniques used to manipulate it offers profound
insights into material science and sustainable resource management.

The Proliferation and Economic Impact of First-Growth Timber

In the 17th and 18th centuries, the American landscape was dominated by what is now referred to as first-growth
timber. Unlike the secondary or tertiary growth forests of today, these ancient forests produced wood of
exceptional density, stability, and straightness. The lack of competition for light in certain regions, combined with
centuries of undisturbed growth, resulted in annual rings that were incredibly tight, providing superior structural
integrity.

The economic framework of the early colonies was built upon the forest. Wood was not merely a construction
material; it was the primary source of fuel, the raw material for naval architecture (masts for the Royal Navy), and
the feedstock for chemical processes such as potash production and charcoal smelting. The versatility of wood
allowed it to be riven for shakes, hewn into massive structural beams, or sawn into planks, each process requiring a
distinct understanding of the wood'’s cellular structure.

Core Concepts of Wood Anatomy and Selection

To understand the "reverence" Sloane describes, one must first understand the biological and mechanical
properties of the material. Wood is a natural composite of cellulose fibers (which provide tensile strength)
embedded in a matrix of lignin(which provides compressive strength). The orientation of these fibers determines
the wood's behavior under stress.

1. Hardwoods vs. Softwoods: A Technical Distinction

The classification of wood into hardwoods and softwoods is botanical rather than purely physical. Angiosperms
(flowering plants) produce hardwoods, while Gymnosperms(conifers) produce softwoods. However, in technical
applications, the density and pore structure are what dictate utility.

« White Oak (Quercus alba): Known for its closed-pore structure due to tyloses, making it naturally rot-resistant
and ideal for coopery (barrel making) and ship hulls.

¢ White Pine (Pinus strobus): Valued for its immense height and straight grain, it was the primary choice for
masts and interior paneling.

e Hickory (Carya): Possesses unparalleled shock resistance, making it the standard for tool handles and wheel
spokes.



e Black Walnut (Juglans nigra): Highly stable with a rich aesthetic, used primarily for furniture and firearm
stocks.

2. Moisture Content and Seasoning

The technical success of historical woodcraft relied on the management of hygroscopicity—the tendency of wood
to absorb or release moisture from the atmosphere. Freshly felled "green” wood can have a moisture content (MC)
exceeding 100% (based on dry weight). As wood dries, it shrinks tangentially and radially, but minimally
longitudinally.

Historical craftsmen utilized air-drying techniques, often seasoning timber for one year per inch of thickness.
Sloane emphasizes that the "instinctive knowledge" of wood included knowing when a piece reached its Fiber
Saturation Point (FSP), roughly 25-30% MC, below which the physical properties begin to change significantly.

Technical Analysis of Historical Woodworking Procedures

The conversion of a standing tree into a functional component involved a series of sophisticated technical
workflows. These methods were designed to maximize the inherent strength of the grain while minimizing waste.

The Felling and Bucking Phase

Timber was traditionally harvested in the winter. From a technical standpoint, this was optimal because the sap was
down, resulting in lower moisture content and reduced susceptibility to fungal decay and insect infestation.
Furthermore, frozen ground facilitated the transport of heavy logs via ox-sleds.

Riving: The Art of Splitting

Riving is the process of splitting wood along its natural grain lines using a froe and a maul. Unlike sawing, which
cuts across the wood fibers, riving preserves the full length of the cellulose chains. This results in components—
such as shingles (shakes), laths, and chair rungs—that are significantly stronger and more water-resistant than
their sawn counterparts.

Hewing: Transforming Round Logs to Square Beams

The transition from a round log to a rectangular structural beam was achieved through hewing. The process
involved two primary tools: the felling axe for "scoring" (making deep notches at intervals) and the broadaxefor
"jiggling" or "hewing to the line." A master hewer could produce a surface so smooth it appeared sawn, yet the
fibers remained intact, providing superior load-bearing capacity for timber-framed barns and houses.

Comparative Evaluation of Native American Woods

The following table outlines the mechanical properties and historical applications of key species discussed in the
context of Sloane’s research.



Wood Species Density (kg/m3) Durability Primary Technical Key Mechanical
Application Characteristic

White Oak 770 High Timber framing, Exceptional rot
shipbuilding resistance (Tyloses)

Sugar Maple 740 Medium Flooring, tool frames High abrasion

resistance

Eastern White Pine 400 Low Masts, sheathing, Low shrinkage, easy
molding workability

Shagbark Hickory 800 Low Tool handles, wagon Extreme toughness
wheel spokes and flexibility

American Chestnut 480 Very High Barn siding, split-rail Highly tannin-rich,

fences

rot-proof

Structural Engineering in the Wood Age: Timber Framing

The architectural integrity of early American structures relied on heavy timber framing. This engineering system
used large-section timbers joined with mortise and tenon joints, secured by wooden pegs known as tunnels or
trunnels (tree-nails).

The Mechanics of the Mortise and Tenon

The mortise (the hole) and the tenon (the tongue) were engineered to create a rigid framework capable of resisting
both tension and compression. The technical precision required was immense; the tenon had to be slightly
oversized to ensure a "friction fit," while the holes for the trunnels were often draw-bored. Draw-boring involved
offsetting the hole in the tenon slightly toward the shoulder. When the tapered peg was driven in, it forcibly pulled
the joint tight, creating a permanent, pre-stressed connection that accounted for future wood shrinkage.

The Role of the Girt and the Summer Beam

In colonial floor systems, the summer beam (derived from the French sommier, meaning a pack animal) acted as
the primary load-bearing member. This massive beam spanned the width of the house, supporting the smaller floor
joists. The technical challenge was managing the bending momentat the center of the span. Builders selected the
straightest, highest-density oak or pine for these members, often orienting the beam so that any natural crown
faced upward to counteract gravitational deflection over time.

The Chemistry of Wood: Beyond Construction

Sloane’s reverence extends to the chemical utility of wood. Before the petroleum age, wood provided the chemical
precursors for various industries.

¢ Charcoal Production: By heating wood in a low-oxygen environment (pyrolysis), colliers produced charcoal.
This was essential for the iron industry, as charcoal burns hotter and cleaner than raw wood, allowing for the
smelting of ore into pig iron.

e Potash and Lye: The ashes of hardwoods (particularly oak and beech) were leached to produce lye
(potassium hydroxide). This was a critical reagent for soap making and the textile industry.

e Tannins: The bark of Hemlock and Oak trees was harvested for its high tannin content, used in the tanning of



leather, a vital commodity in a horse-driven economy.

Field Guide: Identifying and Utilizing Historical Species

For modern practitioners seeking to replicate historical accuracy or utilize salvaged timber, identifying wood by its
"technical signature” is paramount.

1. End-Grain Inspection: Use a 10x loupe to examine the pore structure. Ring-porous woods (Oak, Ash,
Hickory) show distinct large pores in the earlywood, whereas diffuse-porous woods (Maple, Cherry) have even pore
distribution.

2. Cleavage Testing: Historical riving techniques can be tested by attempting to split a small sample. Wood that
resists splitting or shatters is likely an interlocked grain species (like EIm), unsuitable for riving.

3. Specific Gravity Assessment: By measuring the displacement of water and the weight of a dried sample, one
can determine the density, which correlates directly to the wood's caloric value as fuel and its structural strength.

Addressing Common Failures in Historical Timber Structures

While historical woodcraft was robust, certain failure modes are common in aging structures. Understanding these
is vital for restoration and maintenance.

1. Biological Degradation (Rot)

Failure typically occurs where wood meets masonry or soil. The capillary action of the wood end-grain draws
moisture upward, creating an environment conducive to Basidiomycota (wood-decay fungi). Solution: Ensure a
vapor break between timber and masonry, and maintain a moisture content below 20%.

2. Insect Infestation

The Powderpost Beetle (Lyctinae) is a common threat to hardwoods. They tunnel through the starch-rich
sapwood, compromising structural integrity. Solution:Borate-based treatments are effective for both remediation
and prevention without significantly altering the wood's appearance.

3. Structural Checking and Shaking

As large beams dry over centuries, they develop checks (longitudinal cracks). While often alarming, checks that do
not penetrate the entire thickness of the beam usually do not compromise structural safety. Solution:Monitor for
"heart shakes" (cracks originating from the pith), which can indicate internal structural failure.

The Philosophical and Technical Synthesis

The legacy of Eric Sloane and the history of woodcraft teach us that material selection is not merely a matter of
convenience but a response to the inherent properties of the natural world. The "reverence" for wood was a
practical necessity; the survival of the early settler depended on the correct identification of a species and the
precise application of a tool. In an era of synthetic materials, the study of wood offers a return to principled
engineering—where the design is dictated by the material's grain, its moisture, and its lifespan.

As we move toward more sustainable construction practices, such as Mass Timber and Cross-Laminated Timber
(CLT), the lessons of the Wood Age remain relevant. The move toward renewable, carbon-sequestering materials
is a modern iteration of the colonial reliance on the forest. By integrating historical knowledge of wood anatomy with
modern structural analysis, we can build structures that are not only functional but also harmonize with the
biological realities of the material, ensuring that the "soul" of the wood is preserved for future generations.



Tags: #Woodworking #Eric Sloane #Timber Framing #Arboriculture #Historical Engineering



Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5



