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The Scientific Evolution Leading to Modern Energy Systems

The modern understanding of energy conversion is the result of more than two centuries of
scientific discovery. The principles underlying today’s energy technologies were not
created simultaneously, but developed independently through advances in chemistry,
mechanics, fluid dynamics, electricity, and electromagnetism.

The following timeline illustrates how these discoveries gradually formed the
foundation upon which modern energy systems - including the Quasar approach - are
based.

1647 - 1648 - Blaise Pascal and the Science of Fluid Pressure
Blaise Pascal conducted foundational experiments involving fluids and
pressure during the mid-17th century.

His work established what became known as Pascal’s Principle:
Pressure applied to a confined fluid is transmitted equally in all directions.

Pascal’s discoveries created the foundation for hydraulic science and
demonstrated that fluids could be used as a controlled medium for transmitting
force and mechanical energy.

This principle remains essential in modern engineering applications, including
hydraulic machinery, industrial systems, and fluid power technologies.

1752 - Benjamin Franklin and the Nature of Electricity
In 1752, Benjamin Franklin conducted his famous kite experiment,
demonstrating the connection between lightning and electrical phenomena.

Franklin’s research contributed several important concepts:
Demonstrated that lightning was an electrical phenomenon
Advanced the understanding of electrical charge
Introduced the concepts of positive and negative electrical states
Developed practical applications such as the lightning rod

Franklin’s work helped transform electricity from a mysterious natural
phenomenon into a measurable scientific field.

1785 - Antoine Lavoisier and Conservation of Mass
In 1785, Antoine Lavoisier established the Law of Conservation of Mass.

Through precise experiments, Lavoisier demonstrated:

Matter is neither created nor destroyed; it is transformed from one form
into another.

This principle fundamentally changed chemistry and established the
importance of accounting for all inputs and outputs within a system.

Lavoisier's work became a foundation for later scientific understanding of
conservation principles.

1738 - 1739 - Daniel Bernoulli and Fluid Energy Relationships
Although developed earlier than Lavoisier's work, Daniel Bernoulli published

his major work on fluid mechanics in 1738, including concepts that became
known as Bernoulli’s Principle.
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Bernoulli demonstrated the relationship between:
Fluid velocity
Pressure
Energy distribution

His equation showed that energy within moving fluids exists in different forms:
Pressure energy
Kinetic energy
Potential energy

This work became fundamental to turbine engineering, aviation, pumps, and
fluid-based energy systems.

1820 - Hans Christian QGrsted and Electromagnetism
In 1820, Hans Christian @rsted discovered that electric currents create
magnetic fields.

This discovery established the connection between electricity and magnetism
and opened the field of electromagnetism.

It became the foundation upon which later researchers, including Faraday,
would build.

1831 - 1839 - Michael Faraday and Electromagnetic Induction
Between 1831 and the late 1830s, Michael Faraday discovered
electromagnetic induction.

Faraday demonstrated that changing magnetic fields could generate electrical
current.

This discovery created the foundation for:
Electric generators
Electric motors
Power plants
Modern electrical infrastructure

Faraday’s principle established the fundamental pathway:
Mechanical Motion -~ Magnetic Interaction - Electrical Energy

Nearly all large-scale electrical generation technologies continue to rely upon
this discovery.

1842 - 1850 - Development of Energy Conservation Theory
During the 1840s, scientists began formalizing the relationship between heat,
mechanical work, and energy.

Key contributors included:
1842 - Julius Robert von Mayer
Mayer proposed the relationship between mechanical work and
heat, contributing to the development of energy conservation
theory.

1840s - James Prescott Joule
Joule experimentally demonstrated the mechanical equivalent of
heat, proving that mechanical energy and heat were quantitatively
related.
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1847 - Hermann von Helmholtz
Helmholtz published a formal statement of the conservation of
energy principle.

Together, although they never met, their work established the foundation of the
First Law of Thermodynamics.

1879 - Thomas Edison and Practical Electrical Distribution
In 1879, Thomas Edison developed a commercially practical incandescent light
bulb.

However, Edison’s greater contribution was the development of an integrated
electrical system, including:

Electric lighting

Power generation

Distribution networks

Electrical infrastructure

Edison demonstrated that electricity could move from laboratory discovery into
practical everyday use.

1880s - 1890s - Nikola Tesla and Alternating Current Systems
During the late 19th century, Nikola Tesla developed and advanced alternating
current (AC) electrical systems.

Tesla’s contributions included:
Polyphase alternating current systems
Induction motors
High-voltage transmission concepts
Rotating magnetic fields

Tesla’s AC system solved a major challenge of electrical distribution:
transmitting electricity efficiently over long distances.

The combination of Tesla’s AC technology and Faraday’s
electromagnetic principles became the foundation of modern power
generation and transmission.

1905 - Albert Einstein and Mass-Energy Equivalence
In 1905, Albert Einstein published his theory of special relativity.

His famous equation:
E = mc? demonstrated that mass and energy are interchangeable forms
of the same physical quantity.

Einstein expanded earlier conservation concepts by showing that mass
itself represents stored energy.

This led to the broader understanding of mass-energy conservation.

20th Century - Integration Into Modern Energy Systems
During the 20th century, engineers combined these discoveries into
increasingly sophisticated energy systems:
Combustion turbines
Steam turbines
Hydroelectric systems
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Nuclear power
Electrical grids
Combined-cycle generation

Modern energy systems rely on the same fundamental chain:
Mass - Heat - Pressure -~ Motion - Rotation - Electromagnetic
Induction - Electricity

The Historical Opportunity for Integration
The scientists responsible for these discoveries worked across different centuries
and disciplines and in most cases never met nor knew much of each others work.

Edison’s practical infrastructure for example required technologies and engineering
capabilities that did not exist at the time and the same will be true for parts of Quasar.

During their lifetimes when most science was being develpoed:
Scientific communication was slow
Collaboration was limited
Disciplines were separated
Both engineering and applications developed independently

The principles existed individually, but not in a single, fully unified system combining:
Lavoisier's conservation principles
Pascal’s fluid pressure
Bernoulli’s fluid dynamics
Faraday’s electromagnetic induction
Tesla’s electrical systems

The Quasar approach explores this integration by applying these established
principles together within a modern engineered energy conversion system.

Summary Timeline

| Year | Scientist / Discovery | Contribution

| |

| 1647 - 1648 | Blaise Pascal | Fluid pressure principles

| 1738 | Daniel Bernoulli | Fluid energy relationships

| 1752 | Benjamin Franklin | Electricity and electrical charge
| 1785 | Antoine Lavoisier | Conservation of mass

| 1820 | Hans Christian Qrsted | Electromagnetism

| 1831 - 1839 | Michael Faraday | Electromagnetic induction

| 1842 - 1847 | Mayer, Joule, Helmholtz | Conservation of energy

| 1879 | Thomas Edison | Practical electrical systems
| 1880s - 1890s | Nikola Tesla | Alternating current systems
| 1905 | Albert Einstein | Mass-energy equivalence

| 2018 - 2026 | Theodore Leandrous James | Advanced Energy Recovery

This timeline demonstrates that modern energy technology is not the product of one
discovery, but the cumulative integration of centuries of scientific advancement.

It wasn’t until science, communications, libraries and certain technologies had
advanced to become “common knowledge”, was it even possible to see the
accumulation of all the scientific “dots” at once. So the role | played was small and
consisted of literally being in the right place at the right time.

These gentlemen found all the “Dots”, | just connected them. % ;
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