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Dedication 
This book is dedicated to my father, William W. Maxwell , W 8 Y N G (SK), who inspired and pointed me 

in the scientific direction. My interest in radio originated when I was three, while watching him build 
radios, and has continued since that year, 1922. With his support, when I was six I built my first one- tube 
broadcast receiver using a UV-200 detector. 

My father operated his own engineering and machining business. He was a mechanical engineer, 
machinist , innovative welder, astronomer, telescope builder, and radio amateur. Growing up under his 
guidance in his machine shop fostered my creative ability. 1 learned from observing his methods for solv­
ing problems that required ingenuity, and his attention to precision and detail was not lost on my impres­
sionable mind. In short, I owe my successful and enjoyable lifetime career in the scientific world to his 
early teachings and continued support. 

He was a member of the A R R L for many years, was very active on all the phone bands, and for a long 
t ime before becoming a Silent Key in 1958 he was the net control station for the 75-meter Michigan 
Emergency Net, a position I held as W 8 K H K from 1938 until 1940. 





Preface to the Third Edition 
The previous two editions of this book have enjoyed great success, having sold over 13,000 copies 

since first published 1990. Reflections III now provides several addit ions and changes that will bet ter 
serve the reader: 

An addition to Chapter 19 that begins with Sec 19.10 presents further experimental data reaffirming that 
a conjugate match can exist when the source of power is an R F power amplifier. Several professional R F 
engineers reviewed the material appearing in Chapter 19, and found it to be a factual representation of R F 
power amplifier operation with respect to conjugate matching to its load. In their expert opinion, the facts 
as stated in Chapter 19 resolve any controversy that may ever have existed regarding this material . Three 
of these engineers are retired from the R F transmitter design group of the Collins Radio Corp . They are 
Jan Hornbeck, N 0 C S ; Warren Amfahr, E.E., W 0 W L ; and a third who wishes to remain anonymous . Others 
include Robert R Haviland, E.E, W 4 M B , retired RF engineer from GE; John C. Fakan, Ph.D. , E.E., 
K B 8 M U , consultant, formerly consultant to NASA; the late Forrest E. Gehrke, BSEE, K2BT, retired 
microwave engineer of the former RCA; and Al Helfrick, Ph.D. in Applied Science, K2BLA, Professor of 
Avionics, Embry-Riddle Aeronautical University. 

A continuation of Chapter 2 1 , Sec 21.11 describes the origin of the W 2 D U ferrite-bead current balun, 
which is a spin-off from the development of the antenna system the author developed for the T I R O S weath­
er satellites. 

New addit ions to the previous section "Antennas In Space," retitled "Antennas in Space from an 
Historical and Archival Perspective," now Chapter 28, describe in detail the author 's work in the design 
and development of the V H F antenna system that flew on the world 's first weather satellite, T IROS 1, plus 
his work on the world 's first orbiting communicat ions repeater, the S C O R E project, in which an ATLAS 
ICBM rocket was placed in orbit carrying the repeater that broadcast President Eisenhower 's famous 
"Chris tmas Message from Space" in 1958. The author believes this book is an appropriate place to archive 
his work on these important early space-age projects. 

Some readers have expressed confusion in a portion of Chapter 23 concerning how virtual open and short 
circuits are established by wave interference and how wave actions in a X/4 transmission-line t ransformer 
transform impedances . Some have failed to appreciate how virtual open and short circuits are establ ished 
by certain magnitudes and phase angles of specific resultants of voltage and current reflection coefficients 
appearing at the matching point in the matching device. As a result, the original Chapter 23 has been 
replaced with a new version that explains more clearly how the virtual open and short circuits are achieved, 
and includes figures that detail the wave actions occurring in A/4-wave transformers, reflection by reflec­
tion. The section "Virtual Open and Short Circuits Established by Wave Interference" appearing in the new 
Chapter 25 further clarifies the confusion with more detail concerning the action of the voltages and cur­
rents, and of the E and H fields in the wave mechanics leading up to the establishment of the virtual open 
and short circuits. 

Some amateurs , as well as professional engineers, are uncomfortable when considering conjugate con­
ditions in networks having real vs lossless elements . In Chapter 24, Figs 24-2 through 24-8 contain eight 
mathematical analyses using Mathcad which will eliminate the discomfort. Fig 24-9 contains a summary 
of the eight analyses and is entitled, "Comparison of Lossless vs Real Elements and Forward vs Reverse 
Directions in Pi-Networks." 

The new Chapter 25 also exposes and corrects some new myths and misconceptions that have crept into 
the recent literature. The reader may recall that the first seven chapters of all editions are copies of the 


