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The Audels Carpenters and Builders Guide, originally published by Theo. Audel &amp; Co., stands as a
monumental pillar in the history of technical literature. First introduced in the early 20th century, specifically the
1923 edition, these volumes were designed as a "Practical lllustrated Trade Assistant." For the modern carpenter,
restorer, or structural engineer, these guides offer more than just nostalgic value; they provide a comprehensive
mathematical and mechanical foundation for construction that remains relevant in the era of digital CAD and
prefabricated materials. This article provides an in-depth technical analysis of the four-volume set, exploring its
pedagogical approach, core engineering principles, and the timeless methodology of woodcraft.

The Historical Context of Audels Technical Pedagogy

To understand the depth of the Audels guides, one must first recognize the era of their inception. The 1920s
represented a transition point from manual labor to industrialization. The guides were written to bridge the gap
between traditional apprenticeship and the emerging requirements of "modern" construction. The series targets
carpenters, joiners, builders, mechanics, and woodworkers, serving as a repository of knowledge that covers
everything from basic tool maintenance to complex architectural geometry.

The pedagogical structure of the Audels series is built upon the principle of the "illustrated trade assistant." By
utilizing thousands of diagrams, the guide demystifies complex three-dimensional problems—such as the geometry
of a hip roof or the intricate cuts of a dovetail joint—making them accessible to the tradesman in the field. This
commitment to visual learning, combined with rigorous mathematical proofs, established the set as the gold
standard for vocational education.

Comprehensive Structural Breakdown: The Four-Volume Framework

The Audels series is systematically divided into four distinct volumes, each focusing on a specific phase of the
building and woodworking process. Understanding this taxonomy is essential for navigating the vast amount of
technical data provided.

Volume 1: Tools, Steel Square, and Joinery

Volume 1 functions as the fundamental primer. It covers the physics of hand tools, the metallurgy of blades, and the
foundational science of joinery. A significant portion of this volume is dedicated to the Steel Square, often referred
to as the "Carpenter's Computer." The technical analysis provided by Audel explains how to use the various scales
(such as the brace measure and octagonal scale) to solve complex trigonometric problems without the need for a
calculator.

Volume 2: Mathematics, Drawing, and Estimating

This volume transitions from the physical to the theoretical. It encompasses Builders Mathematics,  architectural
drawing, and the logistics of the trade. The section on "Estimating" provides a fascinating look into the economics
of early 20th-century construction, detailing how to calculate board-foot requirements, labor hours, and material
waste—principles that remain the cornerstone of project management today.



Volume 3: House and Roof Framing

Volume 3 is perhaps the most technically dense, focusing on the structural integrity of buildings. It details

foundation work, sill construction, and the various systems of framing (balloon vs. platform). The guide provides
exhaustive details on Roof Framing, explaining the geometry of rafters, jacks, and valleys. This section utilizes
mathematical models to ensure that load-bearing structures can withstand environmental stressors.

Volume 4: Millwork, Painting, and Finishing

The final volume addresses the aesthetic and functional interior of the structure. It covers the construction of doors,
windows, and stairs. Stair building, in particular, is treated with high technical rigor, involving calculations for rise
and run, headroom, and the layout of stringers. The volume concludes with practical guides on painting and
finishing, treating chemistry and application as essential tradesman skills.

Technical Analysis: The Geometry of the Steel Square

One of the most impressive sections of the Audels Carpenters and Builders Guideis the treatment of the steel
square. Before the advent of digital angle finders, the steel square was used to perform complex layouts. The guide
teaches the user how to utilize the square for:

¢ Determining Rafter Lengths: By using the "inch per foot" method, where the rise and run are represented on
the tongue and blade of the square.

e Calculating Polygon Angles: The guide provides a table of figures that allow a carpenter to lay out any regular
polygon from a pentagon to a dodecagon.

e Brace Measures: A specialized scale on the square that allows for the quick calculation of the hypotenuse of a
right triangle when the two legs are equal.

The mathematical model used here is based on the Pythagorean Theorem (a2 + b2 = c?). Audels simplifies this for
the field, providing "short cuts" that maintain structural accuracy while increasing efficiency on the job site.

Comparison of Historical and Modern Construction Methodologies

To evaluate the relevance of the Audels guide in the current year, it is helpful to compare the techniques described
in the 1923 edition with contemporary modern standards.



Feature Audels Guide Method Modern Standard (2020s) Technical Evolution
(1923)
Fastening Cut nails and specialized Galvanized screws and Focus shifted from
joinery (mortise and tenon) pneumatic framing nailers mechanical wood-on-wood
to chemical/metal fastening.
Layout Manual calculation via Laser levels and digital Higher precision in layout
Steel Square and Chalk BIM (Building Information with reduced human error.
Line Modeling)
Lumber True-dimension solid wood Nominal-dimension and Material science allows for
(Old-growth) Engineered Wood (LVL, I- longer spans with less raw
joists) timber.
Insulation Dead air space and Spray foam, fiberglass, and Advanced thermal
organic fill rigid mineral wool resistance (R-value) and
vapor barriers.
Roofing Wood shingles or slate on Asphalt shingles or metal Focus on fire resistance

solid sheathing roofing over OSB sheathing and speed of installation.

Technical Implementation: A Step-by-Step Guide to Timber Joinery

Based on the methodologies found in Volume 1, the following procedure outlines the creation of a Through
Mortise and Tenon Joint, a staple of durable construction mentioned throughout the Audels series.

1. Layout and Marking

Using a marking gauge, the carpenter must define the boundaries of the mortise on the receiving member.
Accuracy is paramount; the guide recommends marking from the "face side" of the timber to ensure that any slight
variations in wood thickness do not affect the alignment of the joint.

2. Boring the Mortise

Before chiseling, the bulk of the waste material is removed using a brace and bit. The holes should be slightly
smaller than the width of the mortise to allow for final paring. Audels emphasizes the importance of boring from
both sides to meet in the middle, preventing "blowout" of the wood fibers.

3. Chiseling the Mortise

Using a heavy mortise chisel, the carpenter squares the ends and sides of the hole. The guide details the
"levering" technique, where the chisel is used to pry out waste, moving from the center toward the ends of the
mortise.

4. Cutting the Tenon

The tenon is cut on the mating board using a backsaw or tenon saw. The guide provides technical diagrams on
the "shoulder" cut, which must be perfectly square to the face of the wood to ensure a tight, structural fit that resists
racking forces.

Case Study: Restoration of a 1920s Craftsman Home

In a real-world application, a restoration team in Portland, Oregon, utilized the Audels Carpenters and Builders



Guide #4to recreate the missing staircases of a historical Craftsman-style home. The challenge was that the
original staircase had been demolished, and no blueprints remained.

The Challenge

The team needed to calculate the rise and run for a narrow space while adhering to both historical aesthetics and
modern safety codes. The staircase featured a 90-degree turn with "winders" (triangular treads).

The Audels Solution

Using the "Stair Building" section of Volume 4, the team applied the Proportional Rule for Rise and Run. The
guide specifies that "twice the rise plus the tread should equal 24 inches.” By following the diagrams for "Housed
Stringers,” the team was able to layout the stairs manually using a steel square and a pair of stair gauges.

Result

The resulting staircase not only passed modern building inspections for structural load-bearing capacity but also
matched the architectural language of the 1920s. The team noted that the Audels guides provided more granular
detail on the kerfing of the stringers than any modern carpentry textbook.

Failure Modes and Troubleshooting in Traditional Carpentry

The Audels guide is unique because it also addresses what can go wrong. Technical failure in carpentry often
stems from a misunderstanding of wood movement and moisture content.

¢ Wood Shrinkage: Audels warns against using "green” lumber for interior millwork. If wood with high moisture
content is used for a door frame (as detailed in Volume 4), the subsequent shrinkage will cause the joints to fail and
the door to bind.

e Improper Rafter Loading: A common error in roof framing is failing to account for the "horizontal thrust" of the
rafters. Audels explains the importance of the ceiling joist or collar tie in counteracting this force, preventing the
walls from spreading outward.

e Joinery Failure: If a tenon is cut too thin, it loses its structural integrity. If it is too thick, it can split the mortise
during seasonal expansion. The guide provides specific ratios (usually a 1:3 ratio of tenon thickness to timber
thickness) to mitigate these risks.

Engineering Principles: The Mathematics of Loads and Spans

Volume 2 and 3 of the guide dive into the engineering aspect of "Modern Construction.” While modern engineers
use software to calculate Moment of Inertia and Modulus of Elasticity, Audels provided tables based on
empirical testing. These tables allowed builders to determine the maximum span for a floor joist based on the
species of wood (e.g., Douglas Fir vs. White Oak) and the expected live load.

The guides also explain the concept of the Neutral Axisin a beam—the area where the wood is neither in tension
nor compression. This fundamental principle of structural engineering is used to explain why holes for plumbing or
electrical wiring (which would have been nascent in 1923) should only be bored through the center of a joist, not
the top or bottom edges.

The Philosophy of Modern Construction in a Historical Lens

The term "Modern Construction," as used in the Audels Carpenters and Builders Guide, refers to the systematic,
standardized, and scientific approach to building. It moved the trade away from "rule of thumb" guesswork toward a
disciplined application of geometry and physics. The guide argues that a builder is not merely a laborer but a



"mechanic" who must understand the tools, the materials, and the underlying mathematics of the structure.

This philosophy of the "Trade Assistant” implies that learning is a continuous process. Even the 1923 edition was
updated from previous iterations to include the latest advancements in concrete work and steel reinforcement,
showing that the authors recognized the evolving nature of the industry.

Synthesizing the Audels Legacy for the 21st Century

The enduring legacy of the Audels Carpenters and Builders Guidelies in its ability to condense a vast, oral
tradition of craftsmanship into a rigorous, written technical manual. For today's technical writers and engineers, it
serves as a masterclass in instructional design. The clear headings, the integration of text and image, and the
focus on practical application are all hallmarks of high-quality technical documentation.

While the tools have changed from hand-cranked braces to lithium-ion drills, the geometry of a well-cut roof and the
physics of a stable foundation remain constant. The Audels guides remind us that at the heart of every great
structure is a set of fundamental principles that must be mastered through study and practice. Whether you are an
antique book collector or an active builder, the technical insights found within the Audels set provide a profound
understanding of the built environment and the skilled hands required to shape it. The transition from a simple
woodworker to a master builder is paved with the knowledge contained in these four volumes, making them an
indispensable resource for anyone serious about the trade of carpentry.
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