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The late 18th century marked a significant pivot in the history of transportation engineering and industrial 

transparency. Central to this evolution was the publication of William Felton’s "A Treatise on Carriages" (1794–

1796). As a professional coachmaker based in London, Felton broke the traditional silence of the artisanal guilds by

documenting the intricate technical specifications, mechanical principles, and—most controversially—the

standardized pricing for horse-drawn vehicles. This document serves not only as a historical artifact but as a

foundational text in mechanical engineering and cost-benefit analysis within the manufacturing sector.

The Historical and Industrial Context of Felton’s Work

Before the publication of Felton’s treatise, coachmaking was a fragmented industry governed by apprenticeship 

secrets. The complexity of constructing a vehicle that could withstand the rigors of 18th-century roads while 

providing comfort to the nobility required a sophisticated understanding of structural integrity, material science, 

and suspension dynamics. Felton’s work, titled "A Treatise on Carriages: Comprehending Coaches, Chariots, 

Phaetons, Curricles, Whiskies, &amp;c.", aimed to empower the consumer by providing a comprehensive guide to

what constituted a well-built carriage and what a fair market price for such craftsmanship should be.

The Scope of the Treatise

The treatise is divided into exhaustive sections covering the carriage (the chassis), the body (the passenger 

compartment), and the harness. Felton’s meticulous attention to detail extends to the smallest components, such 

as head plates, splinter bars, and axletrees. By standardizing these terms, Felton provided a lexicon that allowed

for more precise communication between manufacturers and clients, effectively laying the groundwork for modern

technical documentation.

Core Technical Components and Mechanical Framework

To understand the engineering merit of Felton’s carriages, one must analyze the primary structural members that

defined the vehicle's performance. The 18th-century carriage was a complex assembly of wood, iron, and leather,

each material chosen for its specific mechanical properties.

1. The Perch and Framework Geometry

The perch is the central longitudinal timber that connects the hind-axle assembly to the fore-carriage. It acts as the 

backbone of the vehicle. Felton distinguishes between several types of perches, including the straight perch and 

the crane-neck perch. The mechanical advantage of the crane-neck perchwas its ability to allow the front wheels

to pass underneath the frame, enabling a much tighter turning radius—a critical requirement for navigating narrow

urban streets.

•  Structural Function: Resisting torsional stresses during uneven road travel.

•  Material Choice: Usually seasoned ash for its combination of strength and elasticity.

•  Plating: The use of iron plates (referred to as "plated" in the JSON data) to reinforce the timber without adding 



excessive weight.

2. Axletrees and Wheel Alignment

The axletree (axle) was the most critical point of failure. Felton’s technical breakdown includes the fore axletree 

and the hind axletree. The engineering of the axle required a precise "set" or dip, which ensured that the dish of 

the wheel(the conical shape of the spokes) would result in the bottom-most spoke being perfectly vertical under

load. This maximize vertical load-bearing capacity while minimizing lateral stress on the wheel hub.

3. The Suspension System: Springs and Braces

During the 1790s, suspension technology was transitioning. Felton discusses the implementation of C-springs and 

early elliptical variations. The body of the carriage was often suspended by heavy leather thorough-braces

attached to these springs. This dual-layered suspension provided a dampening effect, decoupling the passenger

from the high-frequency vibrations caused by iron-shod wheels on cobblestones.

Comparative Analysis of Carriage Types

Felton’s treatise categorized vehicles based on their utility, capacity, and mechanical complexity. The following table

provides a technical comparison of the primary types discussed in the text.



Vehicle Type Wheel Count Typical Occupancy Primary 
Mechanical Feature

Target Use Case

Coach 4 4–6 Internal Double-perch or 
Crane-neck

Formal transport, 
long-distance travel.

Chariot 4 2–3 Internal Lighter frame than a 
Coach

Private town use; 
social visits.

Phaeton 4 2 (Front) High-seated, owner-
driven

Sporting and fast 
rural travel.

Curricle 2 2 Two-horse balance 
bar

High-speed, 
prestigious personal 
transport.

Whiskey 2 1–2 Lightest 
construction; no 
springs

Utilitarian, rapid 
short-distance transit.

Technical Breakdown of the "Fore-Carriage" Assembly

The fore-carriagewas the most complex sub-assembly of a four-wheeled vehicle. It had to facilitate steering

(turning) while supporting the weight of the front of the body. Key components described by Felton include:

•  The Fore-Transom: The heavy horizontal timber that supports the main pivot point (the kingpin).

•  The Splinter Bar: A transverse bar at the front of the carriage to which the horses' traces are attached. This 

component had to be engineered to withstand the sudden "snatch" of a horse's pull.

•  The Sway-Bar: A circular segment that prevented the fore-carriage from rocking excessively during turns.

•  The Head Plates: Iron reinforcements placed at the joints of the fore-end to prevent the timber from splitting 

under shear force.

Mathematical Considerations in Pricing

One of Felton’s most significant contributions was the standardization of pricing. He calculated costs based on a

combination of material volume, weight of ironwork, and labor-hours for specific tasks (e.g., carving, painting,

lining). His formulaic approach can be summarized as follows:

Total Cost = (Body Construction + Carriage Frame) + (Ironwork Weight × Rate) + (Upholstery/Lining Quality) +

(Varnish/Paint Layers)

By providing these "fair prices," Felton introduced a level of market accountability that was previously non-existent,

essentially forcing other coachmakers to justify their overheads.

Material Science in 18th-Century Coachmaking

The selection of materials was not merely aesthetic; it was an engineering necessity. Felton emphasizes the

"material difference" in quality that affects longevity.

Timber Selection

The choice of wood was dictated by the specific stress the component would face:

•  Ash: Used for the main frame (perch, transoms) due to its high tensile strength and flexibility.



•  Elm: Used for wheel hubs (naves) because it is resistant to splitting when the spokes are driven in.

•  Oak: Used for the spokes of the wheels for maximum compressive strength.

•  Mahogany or Cedar: Used for the panels of the body to provide a smooth surface for painting and resistance 

to warping.

Metallurgy: The Role of Iron and Steel

The plating of the carriage involved the strategic application of wrought iron. Plated carriages used iron straps 

bolted to the wood to create a composite material that was stronger than either material alone. Steel was reserved 

for the springs, where elasticity and memory were paramount. Felton notes that the quality of the "temper" in the

steel springs was the difference between a comfortable ride and a catastrophic failure on the road.

Maintenance, Troubleshooting, and Field Guide

A significant portion of Felton’s treatise acts as a maintenance manual. For owners of these high-value assets,

understanding failure modes was essential for safety and cost management.

Common Failure Modes and Solutions

Below is a diagnostic guide based on the principles outlined in the treatise.



Symptom Probable Technical Cause Recommended Remediation

Persistent Squeaking Dryness in the axletree boxes or 
friction in the spring shackles.

Apply fresh grease to the axle; 
lubricate leather braces with oil.

Lateral Wobble (Shifting) Loosening of the head plates or wear 
in the kingpin.

Tighten all iron bolts; replace the fore-
transom bushing.

Wheel "Dishing" Inward Overloading or failure of the strakes 
(iron tire segments).

Reset the wheel spokes; ensure the 
iron tire is shrunk on tightly.

Cracking in Panels Exposure to extreme moisture or 
poorly seasoned timber.

Fill with specialized putty and re-apply 
multiple layers of copal varnish.

Step-by-Step Procedure for Inspecting a New Carriage

1.  Verification of the Perch: Check for any grain deviation in the ash timber. Ensure the iron plating is flush and 

bolted securely.

2.  Axle Alignment: Measure the distance between the wheel rims at the top and bottom. The "set" should 

account for the expected passenger load.

3.  Spring Tension: Test the deflection of the C-springs. They should move independently without binding.

4.  Paint and Varnish: Inspect for a "mirror finish." A high-quality carriage required upwards of 15 layers of 

varnish to protect the wood from the elements.

The Synthesis of Art and Engineering

The enduring legacy of William Felton’s "A Treatise on Carriages"  lies in its holistic view of vehicle production. 

He did not see the carriage as merely a luxury item, but as a machine that required rigorous adherence to physical 

laws. His insistence on accurate prices and technical transparencywas a precursor to modern consumer

protection and industrial standardization.

By documenting the fore wheels, hind transoms, and axletrees with the precision of an engineer, Felton elevated 

the craft of coachmaking into a documented science. His work influenced subsequent generations of carriage 

builders and, eventually, the early pioneers of the automotive industry, who adopted many of the same suspension 

and chassis principles. The transition from the horse-drawn chaiseto the motor car was not a leap into the

unknown, but a gradual evolution built upon the technical foundation that Felton so meticulously recorded in 1794.

Ultimately, the treatise serves as a reminder that the principles of high-quality manufacturing—transparency, 

material integrity, and mechanical precision—are timeless. Whether constructing a curriclefor a Regency

gentleman or an electric vehicle for a modern consumer, the engineering rigor championed by William Felton

remains the gold standard for the industry.
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