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Antennas by John
D. Kraus: A 1950s
Classic and its
Enduring Legacy
John D. Kraus's "Antennas" (1950) stands
as a landmark text in the field of electrical
engineering. This seminal work, even
decades after its initial publication,
continues to inform and inspire
generations of engineers and researchers.
Its comprehensive treatment of antenna
theory and design, coupled with Kraus's
clear and insightful explanations,
cemented its place as a foundational
resource. This article will delve into the
significance of "Antennas" by John D.
Kraus, exploring its key contributions,
enduring relevance, and lasting impact on
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the field of antenna engineering. We'll also
examine its historical context and the
evolution of antenna technology since its
publication.

The Historical Context
and Kraus's Approach
Published in 1950, "Antennas" arrived at a
pivotal moment in technological history.
World War II had spurred significant
advancements in radio technology,
creating a surge in demand for
sophisticated antenna designs. Kraus,
already a recognized authority in the field,
expertly synthesized the existing
knowledge and presented it in a
systematic and accessible manner. Unlike
many contemporary texts, which often
focused on specialized applications, Kraus
took a more fundamental approach,
emphasizing the underlying principles
governing antenna behavior. This focus on
*antenna theory*, rather than simply
practical designs, has been a significant
factor in the book's long-term relevance.
The book’s success stemmed partly from
its *clear explanations of complex
concepts*, making advanced antenna
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theory accessible to a broader audience.

Key Concepts and
Contributions
Kraus's "Antennas" covered a vast range of
topics, many of which remain central to
the field today. Some key contributions
include:

Comprehensive treatment of
antenna arrays: The book delved
deeply into the theory and design of
antenna arrays, crucial for achieving
directional transmission and
reception. This included detailed
analysis of array factors, beamwidth,
and sidelobe levels, concepts that
are still fundamental in modern
antenna design.
Detailed analysis of aperture
antennas: The book provided a
thorough examination of aperture
antennas, such as horns and
reflectors, offering valuable insights
into their radiation patterns and
gain. This work remains relevant in
the design of high-gain antennas for
applications like satellite



Antennas By John D Kraus 1950

4

communication and radar.
Introduction of novel antenna
designs: Kraus himself was a prolific
inventor, and "Antennas" introduced
several novel antenna designs,
including his contributions to helical
antennas, which are still used
extensively today for both
transmission and reception,
particularly in space applications.
Emphasis on practical
applications: While theoretically
rigorous, "Antennas" didn't shy away
from practical applications. The book
provided numerous examples and
case studies, illustrating how
theoretical concepts could be
translated into real-world designs.
This practical focus is another factor
contributing to its sustained
popularity.
Advanced concepts like *antenna
impedance* and *radiation
patterns*: These fundamental
aspects of antenna performance are
explored in detail, providing a solid
foundation for understanding
antenna behavior.
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The Enduring Relevance
of "Antennas"
Despite the significant advances in
antenna technology since 1950 – including
the advent of computational
electromagnetics and the development of
new materials – Kraus's "Antennas"
remains relevant. The book's emphasis on
fundamental principles ensures its
continued usefulness. Modern antenna
design software heavily relies on the
theoretical underpinnings laid out by
Kraus. Furthermore, the book's clear and
concise writing style continues to make it a
valuable learning resource. Many modern
antenna textbooks still build upon the
foundational knowledge presented in
Kraus's seminal work. The book's
accessibility continues to appeal to
students and engineers alike.

Evolution and Modern
Applications
While the core principles outlined in
"Antennas" remain timeless, the field has
naturally evolved. The advent of
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sophisticated computational tools, such as
Finite Element Method (FEM) and Method
of Moments (MoM), has revolutionized
antenna design, allowing for the analysis
and optimization of increasingly complex
structures. The development of new
materials, such as metamaterials, has
opened up exciting new possibilities for
creating antennas with novel properties.
However, even with these advancements,
understanding the fundamentals—as
presented by Kraus—remains critical for
effective antenna design and optimization.
For instance, while sophisticated software
can model antenna behavior, a strong
grasp of *radiation resistance* and
*antenna gain* is essential for interpreting
the results accurately.

Conclusion
John D. Kraus's "Antennas" (1950) is more
than just a textbook; it's a testament to
the power of clear exposition and
fundamental understanding. Its enduring
relevance speaks to the timelessness of
the core principles of antenna theory.
While technology has advanced
significantly since its publication, the
foundational knowledge presented in
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"Antennas" remains indispensable for
anyone seeking a deep understanding of
this crucial area of electrical engineering.
The book's enduring legacy lies in its
ability to bridge the gap between
theoretical concepts and practical
applications, equipping generations of
engineers to tackle the challenges of
designing and implementing effective
antenna systems.

FAQ
Q1: Is "Antennas" by John D. Kraus
still relevant in the age of computer-
aided design (CAD) software?

A1: Absolutely. While CAD software is
indispensable for modern antenna design,
it relies heavily on the fundamental
principles explained in Kraus's book. A
solid understanding of antenna theory,
impedance matching, radiation patterns,
and array theory – all extensively covered
by Kraus – is essential for interpreting CAD
results and making informed design
decisions. Without this foundation,
engineers risk misinterpreting simulation
data and creating suboptimal antenna
designs.
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Q2: What makes Kraus's book
different from other antenna
textbooks?

A2: Kraus's book distinguishes itself
through its clear and intuitive explanations
of complex concepts. It masterfully
balances theoretical rigor with practical
applications, making it accessible to a
wider audience than many more
mathematically intense texts. It also
boasts a comprehensive treatment of
various antenna types and design
techniques, providing a broad perspective
on the field.

Q3: Are there any limitations to
Kraus's book given its age?

A3: The book naturally doesn't cover
advancements in antenna technology that
have occurred since its 1950 publication.
Specific materials and computational
methods are absent. However, its strength
lies in its fundamental principles, which
transcend technological advancements.
The core concepts remain valid and form a
solid foundation upon which modern
antenna engineering is built.

Q4: What level of mathematical
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background is required to understand
Kraus's "Antennas"?

A4: A solid understanding of calculus,
differential equations, and vector calculus
is beneficial. However, Kraus presents the
material in a way that is relatively
accessible, making it understandable even
for those without an extremely advanced
mathematical background. The focus is on
understanding the concepts, rather than
getting bogged down in overly complex
mathematical derivations.

Q5: Where can I find a copy of
"Antennas" by John D. Kraus?

A5: While the original 1950 edition might
be difficult to find, later editions and
reprints are readily available online
through various booksellers, both new and
used. You may also find it in university
libraries.

Q6: What are some modern
applications of the principles
discussed in Kraus's book?

A6: The principles are fundamental to the
design of antennas for various applications
including 5G cellular networks, satellite
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communication systems, radar systems,
wireless sensor networks, and numerous
other wireless communication
technologies.

Q7: Is the book suitable for
undergraduate students?

A7: Yes, it's often used as a textbook or
supplementary reading in undergraduate
electrical engineering courses focused on
antennas and electromagnetic theory.
While challenging, its clear explanations
and practical examples make it a valuable
learning resource.

Q8: How does the book compare to
more modern antenna textbooks?

A8: While modern textbooks incorporate
advancements in computational
techniques and materials science, Kraus's
book remains a cornerstone. Many current
texts build upon the foundation laid by
Kraus, often referencing his work directly.
The book's strength lies in its
comprehensive coverage of fundamental
principles, a feature often overlooked in
more specialized modern texts.
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A Landmark in Radio
Engineering: Exploring
"Antennas" by John D.
Kraus (1950)
John D. Kraus's "Antennas," released in
1950, stands as a monumental
achievement in the realm of radio science.
More than just a textbook, it represents a
watershed in the understanding and
utilization of antenna principles. This
discussion will explore the book's
significance, emphasizing its key
innovations and their lasting legacy on the
area.

Kraus's work wasn't merely a collection of
existing knowledge; it was a combination
of rigorous abstract analysis and practical
usages. Before its appearance, antenna
construction was often a question of
experimentation and failure, heavily reliant
on intuitive methods. Kraus, through his
lucid description and innovative
approaches, changed this situation.

One of the book's most outstanding
features is its comprehensive scope of
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antenna sorts and techniques. From
elementary dipoles and monopoles to
advanced arrays and reflector antennas,
Kraus systematically lays out the
fundamental theories governing their
operation. He doesn't shy away from
numerical accuracy, but he masterfully
balances this with intuitive explanations,
making the content comprehensible to a
wide readership.

The book's influence on antenna design is
irrefutable. Many of the techniques
described in "Antennas" became typical
procedure within the field. The thorough
treatment of antenna arrays, for example,
considerably enhanced the design of high-
gain, targeted antennas, which are crucial
for applications such as radar, satellite
communication, and radio astronomy.

Furthermore, Kraus's emphasis on the
visualization of antenna properties is
significantly valuable. He utilizes many
figures and plots to depict the spatial
arrangement of radiated power, making
complex ideas more quickly grasped. This
graphic approach has proven
indispensable in teaching and
understanding antenna theory.
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The enduring significance of "Antennas" is
testament to its superiority. Even though
methods have evolved substantially since
its release, the underlying concepts
described by Kraus remain ageless and
crucial for anyone desiring a deep
understanding of antennas. It continues to
serve as a valuable resource for students,
practitioners, and researchers alike.

Practical Benefits and Implementation
Strategies:

The principles outlined in Kraus's
"Antennas" have immediate practical
benefits. Understanding antenna
characteristics allows engineers to
optimize signal transmission and reception
in various applications. Implementing the
design strategies discussed in the book
helps in building efficient and cost-
effective communication systems. For
instance, a grasp of array theory allows for
the design of antennas with highly focused
beams, crucial for applications like satellite
communication where precise targeting is
essential. Knowledge of impedance
matching techniques ensures maximum
power transfer, leading to better signal
quality and range.
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Frequently Asked Questions (FAQs):

1. Q: Is "Antennas" by John D. Kraus
suitable for beginners?

A: While it contains rigorous mathematical
treatments, Kraus's clear writing style and
numerous illustrative diagrams make much
of the material accessible to beginners
with a solid foundation in
electromagnetism. It's best approached
with a supportive textbook or instructor.

2. Q: What are some key differences
between Kraus's "Antennas" and more
modern antenna textbooks?

A: Modern textbooks incorporate
advancements in computational
electromagnetics and numerical methods
for antenna analysis and design, which
were less developed in 1950. However,
Kraus's book provides a strong foundation
in fundamental principles that remain
relevant.

3. Q: Is the book still relevant in the
age of sophisticated antenna design
software?

A: Absolutely. While software aids in the



Antennas By John D Kraus 1950

15

design process, understanding the
underlying principles as explained by Kraus
is critical for effective use and
interpretation of software results. The book
provides the conceptual framework
necessary for intelligent design and
troubleshooting.

4. Q: Where can I find a copy of
"Antennas" by John D. Kraus?

A: Used copies can often be found through
online booksellers such as Amazon or
Abebooks. Libraries may also have copies
available.

5. Q: What are some of the most
important concepts covered in the
book?

A: Key concepts include antenna
impedance, radiation patterns, array
theory, aperture antennas, and reflector
antennas. The book's emphasis on
practical applications and clear
explanations of complex concepts makes it
highly valuable.
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