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The story of the 1936 University of Washington rowing team, immortalized in Daniel James Brown's The Boys in 

the Boat, represents a unique intersection of mechanical engineering, high-performance physiology, and socio-

economic resilience. This article provides an in-depth technical examination of the factors that enabled nine young 

men from the American West to overcome the catastrophic conditions of the Great Depression and the 

sophisticated sports machinery of Nazi Germany. By analyzing the structural integrity of the Pocock shell, the

biomechanics of the rowing stroke, and the psychological framework of team cohesion, we can extract critical

lessons for modern leadership and technical execution.

1. The Socio-Economic Framework of the 1930s Rowing Environment

To understand the technical achievements of the 1936 crew, one must first analyze the resource constraints of the 

era. The Great Depression served as a filtering mechanism for athletic talent. Athletes like Joe Rantzwere not

merely students; they were manual laborers who built the Grand Coulee Dam and worked in grueling forestry

conditions. This background provided a physiological baseline characterized by extreme muscular endurance and a

high threshold for physical discomfort.

From a technical standpoint, the University of Washington's program was an underdog compared to the well-

funded Ivy League institutions of the East Coast. However, this lack of financial capital necessitated an increased 

focus on innovation in craftsmanship and efficiency in motion. The structural challenges of the era forced the

coaching staff and the boat builders to rethink the fundamental physics of the rowing shell to compensate for the

perceived lack of traditional prestige.

2. The Engineering of the 'Husky Clipper': George Pocock’s Masterpiece

The 1936 gold medal would not have been possible without the technical innovations of George Pocock. Pocock 

was more than a shipwright; he was a master of wood science and hydrodynamics. His choice of Western Red 

Cedar for the hull of the Husky Clipperwas a calculated engineering decision based on the material's specific

gravity and resistance to rot.

2.1 Material Science: Western Red Cedar vs. Alternatives

Western Red Cedar (Thuja plicata) offers a unique strength-to-weight ratio. Unlike the heavier oaks or maples used 

in earlier nautical designs, cedar provided a lightweight, buoyant frame that could be shaved down to extreme 

thinness while maintaining structural rigidity. Pocock understood that every gram of weight removed from the shell 

decreased the displacement, thereby reducing the wetted surface area and the resulting skin friction drag.

2.2 The Physics of Hydrodynamics and Drag

The total resistance ($R_t$) acting on a rowing shell is a combination of skin friction ($R_f$), wave-making

resistance ($R_w$), and air resistance ($R_a$). The mathematical model for drag in this context is expressed as:

$R_t = 1/2 \rho v^2 S C_f + R_w + R_a$



Where:

- $\rho$ is the density of the water.

- $v$ is the velocity of the shell.

- $S$ is the wetted surface area.

- $C_f$ is the coefficient of friction.

Pocock’s shells were designed with a slightly narrower beam and a refined entry point at the bow, which optimized 

the coefficient of friction and minimized the wave-making resistance at high velocities. By treating the wood with 

special oils and ensuring a mirror-like finish, Pocock minimized the laminar flow disruption, allowing the Husky 

Clipper to glide further between strokes.

3. Biomechanics of the Rowing Stroke: The Technical Workflow

The rowing stroke is a complex, repetitive kinetic chain that requires perfect synchronization. For the 1936 crew, the

stroke was broken down into four distinct phases, each requiring specific physiological engagement and technical

precision.

3.1 The Catch

At the catch, the oarsman is at full compression, shins vertical, and the oar blade is dropped into the water.

Technically, this is the most critical moment for maintaining boat stability. Any vertical movement or "heaving" of the

shell during the catch introduces unnecessary drag. The 1936 crew was trained to minimize the "check" (the

momentary slowing of the boat) by placing the blade with instantaneous speed.

3.2 The Drive

The drive is the power phase. It begins with the "leg drive," utilizing the quadriceps and glutes—the largest muscle 

groups in the body. As the legs reach full extension, the power is transferred through the core to the back and finally 

the arms. The technical challenge here is the sequencing; if the back opens too early, the leverage of the legs is

lost. The Washington crew mastered the 1:2:1 ratio of power distribution (Legs:Core:Arms).

3.3 The Finish and Recovery

The finish involves the extraction of the blade. A "dirty" finish, where water is splashed, creates negative torque on 

the shell. The recoveryphase, though it involves no power, is where the race is often won or lost. It is the period

where the athletes move back toward the catch. In the 1936 crew, this was characterized by a rhythmic, controlled

slide that allowed the boat to "run" under its own momentum.

4. Comparison Matrix: 1930s Rowing vs. Modern Technical Standards

To appreciate the magnitude of the 1936 achievement, we must compare their technical environment with

contemporary rowing standards.



Feature/Metric 1936 (Husky Clipper) Modern Olympic Shell Technical Impact

Hull Material Western Red Cedar / Sitka 
Spruce

Carbon Fiber / Kevlar 
Composite

Modern shells are stiffer, 
preventing energy loss 
through hull flex.

Oar Composition Solid Wood (Spruce) High-Modulus Carbon Fiber Reduction in swing weight 
allows for higher stroke 
rates (spm).

Blade Design Symmetrical "Macon" style Asymmetrical "Hatchet" 
blades

Modern blades have 20% 
more surface area for 
better water purchase.

Data Feedback Subjective feel and 
stopwatch

Bio-row telemetry and GPS 
monitors

Real-time adjustment of 
force curves per athlete.

5. The Concept of 'Swing': The Mathematics of Cohesion

One of the most elusive technical concepts mentioned in The Boys in the Boat is "Swing." In technical terms,

swing is the state where the cumulative power curves of all eight rowers overlap with near-perfect correlation. 

Mathematically, if $P_i(t)$ represents the power output of rower $i$ at time $t$, Swing is achieved when:

$\sigma^2 (\sum P_i(t)) \to 0$ (minimizing variance across the stroke cycle)

When swing is achieved, the internal vibrations of the boat are neutralized. The shell stops "hunting" (small side-to-

side movements) and moves in a pure linear vector. This state reduces the energy cost of transport, allowing the

crew to maintain higher speeds with lower metabolic expenditure. For the 1936 crew, swing was the result of

thousands of hours of repetitive training, creating a collective proprioception that allowed them to sense each

other's movements through the hull's vibrations.

6. Tactical Analysis of the 1936 Berlin Gold Medal Race

The final race in Berlin is a case study in tactical crisis management. The US crew faced three major technical

disadvantages:

•  Lane Assignment: They were placed in Lane 6, the most exposed to wind and chop on the Langer See.

•  Health Deficit: Don Hume, the critical stroke seat (the rower who sets the pace), was severely ill with a 

respiratory infection.

•  Communication Failure: The crew missed the starting signal due to crowd noise and German officiating, 

starting several lengths behind the field.

6.1 The Recovery Protocol

Despite the disastrous start, the crew did not attempt to sprint immediately. A premature sprint would have led to 

lactate threshold exhaustion too early in the 2,000-meter race. Instead, Bobby Moch (the coxswain) maintained a 

steady, efficient rhythm, slowly closing the gap through the middle 1,000 meters. This strategy relied on the crew's 

superior aerobic capacity.

6.2 The Terminal Sprint

In the final 500 meters, the US crew increased their stroke rate from 32 to an unprecedented 44 strokes per minute.



From a physics perspective, this required an exponential increase in power output. The ability to maintain technical

form (avoiding "catching crabs" or losing synchronization) at a 44-beat rhythm while under extreme hypoxic stress

is what defined their victory. They crossed the finish line 0.6 seconds ahead of Italy and 1.0 second ahead of

Germany.

7. Physiology of the Elite Oarsman: The 1936 Profile

Rowing is often described as the most physically demanding endurance sport. A 2,000-meter race is roughly

equivalent to playing two back-to-back basketball games in six minutes. The physiological demands on the 1936

crew were immense.

7.1 VO2 Max and Anaerobic Power

Modern studies of elite rowers suggest that the 1936 crew likely possessed VO2 maxvalues exceeding 75 ml/kg/

min. Because the race lasts approximately 6 to 7 minutes, it sits in the "grey zone" between aerobic and anaerobic

metabolism. Approximately 70% of the energy is derived from aerobic pathways, while the remaining 30% comes

from anaerobic glycolysis, leading to massive lactic acid accumulation.

7.2 The Role of the Coxswain as Systems Administrator

Bobby Moch, the coxswain, acted as the real-time data processor for the boat. In 1936, without electronic sensors, 

the coxswain had to feel the boat's "trim" and "run" through the seat of his pants. His role was to monitor the 

workload distributionand adjust the race plan based on the visual feedback of the opposing lanes and the

audible feedback of his own crew's breathing and oar synchronization.

8. Leadership and Team Integration Lessons

The success of the 1936 crew offers a blueprint for organizational behavior and technical leadership. Coach Al 

Ulbrickson utilized a high-stress selection process to ensure not just the strongest individuals, but the most 

compatible ones were in the first boat.

8.1 The Failure of Individualism

Ulbrickson famously experimented with different combinations of rowers. He found that a boat composed of the 

eight strongest individuals often performed worse than a boat of slightly weaker individuals who worked in perfect 

harmony. This is a classic example of System Integration being more important than Component Optimization.

In any complex technical system, the interfaces between components (the rowers) are where the most significant

losses or gains in efficiency occur.

8.2 Psychological Resilience and the 'Underdog' Advantage

The crew's background in the Depression-era West provided a psychological buffer against the pressure of the 

Nazi-hosted Olympics. Their technical execution was grounded in a necessity for survival rather than a desire for 

fame. This internal motivation is a critical factor in high-stakes operational environments.

9. Field Guide: Applying the Lessons of 'The Boys in the Boat' to Modern 
Engineering

For technical professionals and project managers, the 1936 crew provides several actionable insights:

1.  Prioritize Efficiency over Raw Power: Like the Pocock shell, focus on reducing friction and "drag" within your 

processes before simply adding more resources.



2.  Synchronization is Scalable: When a team achieves "Swing," the output is non-linear. The collective result is 

greater than the sum of the individual contributions.

3.  Environmental Adaptation: The Washington crew succeeded because they trained in the rough, cold waters 

of the Pacific Northwest, making the conditions in Berlin feel manageable.

4.  The Human Factor in the Machine: No matter how advanced the technical shell (the software, the hardware, 

the boat), the final outcome depends on the resilience and synchronization of the human operators.

Technical Summary and Broader Implications

The victory of the 1936 US Olympic rowing team remains one of the most significant moments in sports history, not

merely for the political context of defeating the German machinery in Berlin, but for the technical and human

standards it set. Through the lens of material science, hydrodynamics, and biomechanics, we see a team that

utilized every available ounce of technical innovation and physical endurance to achieve a state of perfect

synchronization.

Daniel James Brown’s narrative highlights that while the Husky Clipperwas a marvel of 1930s engineering, it was

the unique synergy of nine disparate individuals that transformed a wooden shell into a gold-medal-winning vessel.

Their legacy continues to inform the fields of sports science, mechanical design, and team dynamics, proving that

excellence is the result of aligning technical precision with an indomitable human spirit. As modern technology

continues to evolve, the fundamental principles of the 1936 crew—efficiency, synchronization, and resilience—

remain the gold standard for any high-performance endeavor.
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