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douglas d 558 d 558 1 skystreak and d 558 2 skyro represent two pioneering experimental
aircraft developed by the Douglas Aircraft Company during the early years of jet propulsion and
high-speed flight research. These aircraft played a crucial role in advancing aeronautical
engineering, pushing the boundaries of speed, altitude, and aerodynamics during the 1940s. Their
innovative designs, groundbreaking performances, and the technological insights they provided laid
the groundwork for future supersonic aircraft, including military jets and space exploration vehicles.
In this comprehensive article, we will explore the origins, design, development, operational history,
and legacy of the Douglas D-558-1 SkyStreak and D-558-2 SkyRider, highlighting their significance
in aviation history.

Origins and Development of the Douglas D-558 Series

Historical Context and the Need for Experimental Aircraft

The 1940s marked a pivotal era in aviation, characterized by rapid advancements in jet propulsion
and aerodynamics. As the United States sought to establish dominance in the emerging field of
high-speed flight, government agencies and aerospace companies collaborated intensely. The
National Advisory Committee for Aeronautics (NACA), the precursor to NASA, recognized the
importance of experimental aircraft to explore the limits of speed and altitude.

In this climate, Douglas Aircraft Company was selected to develop a series of research aircraft to
investigate jet propulsion, stability, and control at transonic and supersonic speeds. The goal was to
gather critical data that would inform the design of future military and civilian aircraft, including the
first operational supersonic jets.

Development Timeline and Objectives

The development of the D-558 aircraft began in the early 1940s, with the first aircraft, the D-558-1
SkyStreak, intended primarily for high-speed research in the subsonic and transonic regimes. The
subsequent D-558-2 SkyRider was designed to extend these capabilities into the supersonic realm.

The key objectives for these aircraft included:

- Testing jet propulsion systems at high speeds
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- Studying aerodynamic stability and control at transonic and supersonic speeds
- Measuring pressure, temperature, and airflow over the aircraft surfaces
- Collecting data to facilitate the design of future high-speed aircraft and missiles

The collaboration between Douglas, NACA, and the U.S. Navy was instrumental in ensuring the
aircraft met these research goals.

Design and Features of the D-558-1 SkyStreak

Overview and Purpose

The D-558-1 SkyStreak was the first in the series, primarily focused on high-speed flight testing in
the subsonic and transonic regimes. It was designed to evaluate jet engines and aerodynamic
characteristics as speeds approached Mach 1.

Physical Characteristics

- Dimensions: The aircraft measured approximately 44 feet (13.41 meters) in length with a
wingspan of 25 feet (7.62 meters).

- Weight: Its gross weight was around 11,500 pounds (5,216 kilograms).
- Engine: Powered by a Westinghouse J34-WE-40 turbojet engine, capable of producing

approximately 4,000 pounds of thrust.
- Design: The SkyStreak featured a sleek, streamlined fuselage with a straight wing design

optimized for stability at subsonic speeds.

Innovative Features

- Nose Cone: Equipped with a pointed nose to minimize drag.
- Landing Gear: Conventional tricycle landing gear for takeoff and landing operations.
- Instrumentation: Advanced research instrumentation, including pressure and temperature

sensors, to gather aerodynamic data.

Operational History of the D-558-1 SkyStreak

First Flight and Achievements

The D-558-1 made its maiden flight on February 4, 1947, piloted by Navy test pilot Milton O.
Thompson. Throughout its testing program, the SkyStreak achieved notable milestones:
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- Reaching speeds of approximately Mach 0.92
- Conducting extensive research on jet engine performance at high speeds
- Demonstrating stability and controllability near transonic speeds

Research Contributions

The data collected from the D-558-1 significantly advanced understanding of high-speed
aerodynamics. It helped identify issues such as wave drag and control surface effectiveness, which
were critical for designing future supersonic aircraft.

Limitations and Transition

While the D-558-1 was instrumental in subsonic and transonic research, it was limited in its ability to
explore true supersonic flight, leading to the development of its successor, the D-558-2 SkyRider.

Design and Features of the D-558-2 SkyRider

Overview and Purpose

The D-558-2 SkyRider was conceived as a follow-on to the SkyStreak, designed specifically for
supersonic flight research. Its primary goal was to explore the effects of speeds exceeding Mach 1
and to gather data on shock wave formation, stability, and control at these velocities.

Physical Characteristics

- Dimensions: Slightly larger than the SkyStreak, with a length of about 45 feet (13.72 meters)
and a wingspan of 28 feet (8.53 meters).

- Weight: Its gross weight was approximately 14,000 pounds (6,350 kilograms).
- Engine: Powered by a Westinghouse J34-WE-40 turbojet, similar to the SkyStreak, but with

modifications to support higher speeds.
- Design: Featured a more streamlined fuselage, swept wings, and a pointed nose to handle

supersonic aerodynamics.

Innovative Features

- Swept Wings: Designed to delay shock wave formation and reduce wave drag.
- Nose Cone: Equipped with a sharp, pointed nose to improve airflow at high speeds.
- Instrumentation: Advanced sensors and cameras to capture detailed data during high-speed

runs.
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Operational History of the D-558-2 SkyRider

First Flight and Supersonic Achievements

The D-558-2 first took to the skies on June 20, 1948, piloted by Navy test pilot John H. Lewis. It
became the first aircraft to exceed Mach 2 in level flight, reaching a top speed of approximately
Mach 2.01 in 1953.

Contributions to Supersonic Research

The SkyRider provided critical insights into:

- Shock wave behavior and wave drag
- Control surface effectiveness at supersonic speeds
- Structural integrity and high-speed aerodynamics
- The development of supersonic flight techniques applicable to fighter jets and research aircraft

Legacy and Impact

The successful flights of the SkyRider validated many theories of supersonic aerodynamics. Its data
influenced the design of later aircraft, including the F-4 Phantom and Concorde.

Legacy and Significance of the D-558 Series

Influence on Modern Aviation

The D-558-1 and D-558-2 were pivotal in shaping the understanding of high-speed flight. They:

- Demonstrated the feasibility of controlled supersonic flight
- Provided invaluable data on jet engine performance at high speeds
- Helped refine aerodynamic theories and design principles

Technological Innovations

The aircraft introduced several technological advancements, such as:

- Swept wing configurations
- High-speed instrumentation
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- Shock wave management techniques

Role in Space and Military Aviation

The insights gained from these aircraft contributed directly to:

- The development of the Bell X-1, the first aircraft to break the sound barrier
- The design of high-performance military jets
- Early space exploration efforts by understanding high-speed aerodynamics

Conclusion

The Douglas D-558-1 SkyStreak and D-558-2 SkyRider stand as iconic symbols of innovation in
experimental aviation. Their pioneering efforts not only expanded the frontiers of high-speed flight
but also laid the foundation for future aerospace advancements. Today, these aircraft are celebrated
as crucial milestones in the quest to conquer the skies, inspiring generations of engineers and pilots
alike.
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Douglas D-558-1 Skystreak and D-558-2 Skyrocket: Pioneering the Jet Age

The Douglas D-558 series stands as a cornerstone in the evolution of jet-powered flight, marking
significant milestones in aeronautical engineering, experimental research, and the transition from
propeller-driven aircraft to supersonic flight. The two prominent aircraft in this series?the D-558-1
Skystreak and the D-558-2 Skyrocket?were instrumental in pioneering high-speed flight and
expanding our understanding of aerodynamics at transonic and supersonic speeds. This
comprehensive review delves into the history, design, development, operational achievements, and
legacy of these remarkable aircraft.

Introduction to the Douglas D-558 Series

The Douglas D-558 aircraft were part of a series of experimental aircraft developed under the
auspices of the National Advisory Committee for Aeronautics (NACA) and the U.S. Navy during the
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late 1940s. Their primary purpose was to investigate high-speed aerodynamics, stability, control,
and structural integrity at velocities approaching and exceeding the speed of sound.

The series comprises mainly two aircraft:

- D-558-1 Skystreak: Focused on subsonic research.
- D-558-2 Skyrocket: Designed for supersonic investigations.

Both aircraft shared a similar design philosophy but were tailored to distinct research needs,
reflecting the evolving priorities in aeronautical science during the early jet age.

Design and Engineering Aspects

Overall Structural Design

The D-558 aircraft were built with lightweight construction, utilizing materials such as aluminum
alloys to maximize speed and performance. Their fuselage was streamlined with a pointed nose and
sleek body, optimized for high-speed airflow.

Key features include:

- Swept wings for improved transonic and supersonic performance.
- Twin vertical stabilizers in the Skyrocket for enhanced stability at high speeds.
- Reinforced fuselage structures to withstand aerodynamic heating and stresses at Mach speeds.
- Nose-mounted radars in later versions for instrumentation purposes.

Powerplant Configuration

- D-558-1 Skystreak:
- Powered by a Westinghouse J34-WE-40 turbojet engine producing approximately 3,000 pounds

of thrust.
- Designed for sustained subsonic speeds, primarily to study airflow and stability.

- D-558-2 Skyrocket:
- Equipped with a more powerful Rocketdyne LR-105-NA-1 rocket engine for supersonic flight.
- Also fitted with a turbojet for transonic and subsonic phases, enabling versatile flight profiles.

Published by: cpanel.creightoncommunityfoundation.org Page 6 of 11



DOUGLAS D 558 D 558 1 SKYSTREAK AND D 558 2 SKYRO Full Version Vol. 2021, Issue 2

Wing and Tail Design

- The Skystreak featured straight wings with moderate sweep angles, suitable for subsonic
research.

- The Skyrocket?s wings were more heavily swept (~35 degrees) to accommodate higher speeds.
- The tail configuration evolved from a single vertical stabilizer on the Skystreak to twin stabilizers

on the Skyrocket, offering better control at supersonic velocities.

Development History and Construction

Origins and Objectives

The late 1940s marked a pivotal era when the U.S. sought to understand the challenges of
high-speed flight as jet engines improved and aircraft approached transonic speeds. The D-558
series was conceived to:

- Gather empirical data on airflow behavior at high Mach numbers.
- Test aircraft stability and control characteristics.
- Explore structural integrity under aerodynamic heating and dynamic pressures.

Construction and Testing Milestones

- The D-558-1 Skystreak first flew on April 4, 1947, piloted by Navy test pilot Charles "Chuck"
Yeager.

- The D-558-2 Skyrocket made its maiden flight on September 4, 1948.
- Both aircraft underwent extensive testing at the NACA High-Speed Flight Station (later known

as Edwards Air Force Base), contributing invaluable data to aeronautical research.

Innovations and Engineering Challenges

Constructing aircraft capable of withstanding high Mach speeds posed numerous challenges,
including:

- Managing aerodynamic heating, which affected structural integrity.
- Designing control surfaces effective at transonic regimes where airflow becomes unpredictable.
- Ensuring stability and pilot safety during rapid accelerations and high-speed maneuvers.

Published by: cpanel.creightoncommunityfoundation.org Page 7 of 11



DOUGLAS D 558 D 558 1 SKYSTREAK AND D 558 2 SKYRO Full Version Vol. 2021, Issue 2

Engineers employed innovative solutions like:

- Swept-wing designs to delay shockwave formation.
- Reinforced fuselage and wing structures.
- Advanced instrumentation for real-time data acquisition.

Operational History and Flight Performance

Achievements of the D-558-1 Skystreak

- The Skystreak primarily operated from 1947 to 1953, accumulating over 750 flights.
- Its top speed was approximately 622 mph (Mach 0.92), making it one of the fastest subsonic

aircraft of its time.
- It provided critical data on airflow, stability, and control at transonic speeds, informing the design

of future jet aircraft.

Notable milestones include:

- Demonstrating stability during high subsonic speeds.
- Testing various control surface configurations.
- Validating computational models of airflow.

Achievements of the D-558-2 Skyrocket

- The Skyrocket became the first aircraft to officially break the Mach 2 barrier, reaching Mach 2.01
(1,320 mph) on October 20, 1952, piloted by Scott Crossfield.

- It accumulated over 100 flights, with the majority at supersonic speeds.
- The aircraft provided essential data on high-speed aerodynamics, heating effects, and control at

Mach 2 and beyond.

Key flight records:

- First aircraft to exceed Mach 2 in level flight.
- Demonstrated the feasibility of sustained supersonic flight.
- Helped define control and stability parameters for future high-speed aircraft.
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Contributions to Aeronautical Science

The D-558 aircraft series had a profound impact on aeronautics, including:

- Advancing knowledge of transonic and supersonic aerodynamics, helping engineers understand
shockwave formation and drag rise.

- Informing the design of future fighter jets and missile systems, especially in terms of wing sweep
and control surface effectiveness.

- Paving the way for the development of operational supersonic aircraft, such as the F-100 Super
Sabre and Concorde.

Specific scientific contributions:

- Clarification of wave drag phenomena.
- Data on aerodynamic heating, essential for thermal protection systems.
- Insights into control surface effectiveness at high Mach numbers.

Legacy and Significance

The legacy of the Douglas D-558 series extends far beyond their operational history:

- They served as testbeds for innovations that directly influenced aircraft design in the Cold War
era.

- The aircraft?s pilots and engineers contributed to breaking speed barriers and understanding
the physics of high-speed flight.

- Many of the data and insights gained from these aircraft influenced the development of NASA?s
X-series aircraft and subsequent high-performance aircraft.

Post-Flight Careers and Preservation:

- The D-558-2 Skyrocket is preserved at the Smithsonian National Air and Space Museum.
- The Skystreak?s contributions are commemorated in various aeronautical museums and

archives.

Influence on Future Aircraft Development

The research conducted with the D-558 aircraft directly impacted:
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- The design of fighter jets such as the F-86 Sabre and F-100 Super Sabre.
- The development of supersonic transport concepts.
- The technological foundation for spaceflight, as understanding high-speed aerodynamics and

thermal stresses became critical for re-entry vehicles.

Conclusion: A Pioneering Era in Aviation

The Douglas D-558-1 Skystreak and D-558-2 Skyrocket epitomize the relentless pursuit of pushing
technological boundaries in aviation. Their innovative designs, groundbreaking flight achievements,
and wealth of scientific data laid the groundwork for the high-speed aircraft that followed. These
aircraft not only symbolized American ingenuity during the dawn of the jet age but also contributed
enduring knowledge that continues to influence aeronautics and aerospace engineering.

As milestones in experimental flight, the D-558 series remains a testament to the spirit of exploration
and the quest to conquer the skies at ever-increasing speeds. Their legacy endures in every jet that
breaches the sound barrier and in the ongoing pursuit of faster, safer, and more efficient aircraft.

In Summary:

- The D-558-1 Skystreak was pivotal in subsonic aerodynamics research, setting speed records
and validating design concepts.

- The D-558-2 Skyrocket broke the Mach 2 barrier, paving the way for future supersonic and
hypersonic aircraft.

- Both aircraft exemplify the synergy of innovative engineering, rigorous testing, and scientific
inquiry that defined the early jet age.

Their contributions remain a shining chapter in the annals of aviation history, inspiring generations of
engineers, pilots, and aerospace enthusiasts worldwide.
 

 QuestionAnswer What was the purpose of the Douglas D-558-1 Skystreak aircraft? The Douglas
D-558-1 Skystreak was designed as an experimental jet aircraft to investigate high-speed flight and
aerodynamic stability at transonic speeds during the 1940s. How did the D-558-1 Skystreak
contribute to aerospace research? The D-558-1 Skystreak provided valuable data on transonic
flight, aiding in the development of future supersonic aircraft and improving understanding of
high-speed aerodynamics. What are the main differences between the Douglas D-558-1 Skystreak
and the D-558-2 SkyRoc? The D-558-1 Skystreak was designed for subsonic and transonic
research with straight wings, while the D-558-2 SkyRoc featured a swept wing design optimized for
supersonic flight and high-altitude testing. Who piloted the D-558-1 Skystreak during its testing
phase? Numerous test pilots, including John M. Conroy and others from NASA and the U.S. Navy,
flew the D-558-1 Skystreak during its experimental flights. When did the D-558-2 SkyRoc achieve its
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first flight? The D-558-2 SkyRoc first flew on June 30, 1948, marking its entry as a high-speed
research aircraft focused on supersonic flight. What were the key achievements of the D-558-2
SkyRoc? The D-558-2 SkyRoc set speed records, including reaching Mach 2.00 in 1953, and
contributed to understanding supersonic aerodynamics and high-altitude flight techniques. How did
the design of the D-558-2 SkyRoc differ from earlier aircraft? The D-558-2 SkyRoc featured swept
wings, a longer fuselage, and advanced aerodynamic features tailored for supersonic and
high-altitude research, unlike the straight-wing Skystreak. Are there any preserved models of the
D-558 series today? Yes, a D-558-2 SkyRoc is preserved at the National Air and Space Museum's
Steven F. Udvar-Hazy Center, while the D-558-1 Skystreak is also displayed at the Smithsonian
Institution. What role did the D-558 aircraft play in the development of modern supersonic jets? The
D-558 series provided critical data on high-speed aerodynamics, stability, and control, directly
influencing the design and development of subsequent supersonic aircraft like the Bell X-1 and
beyond. Why is the Douglas D-558 series considered significant in aviation history? The D-558
series is regarded as a pioneering line of experimental aircraft that advanced understanding of
transonic and supersonic flight, laying the groundwork for modern high-speed aviation technology. 
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