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PREFACE

The material presented in this text has taken on a life afwts It started as a bullet-
point, outline type of supplement to the VHF Contest Records that piatogether for
the Society of Midwest Contesters. It was thought that the &biftest Records should
be kept in an historical perspective, with particular referéncenajor changes in the
VHF contest rules. From there, this document then gradually moved to a higevieal
of all VHF activity on the amateur bands, and began to be known a¥tteHistorical
Notes”. Pictures were added along the way, and the outline fomas changed to
regular text. Intensive research was also done on the explafattons for VHF contest
log variations, resulting in the publication of several articleshentdpic. Most recently,
the material has been broken up into chapters, so that it can beasdyehandled and
downloaded from the SMC web-site. In its current format, the qualitye material has
been so upgraded in terms of regular text, pictures, extensiveofest and references,
that | have developed a more formal title to the document. Whil&HE Historical
Notes” is still an apt description of the document on a working basis) currently
referring to the text formally as: “On the Ultra-Highs Hestory of Amateur Radio VHF
Activities”. This formal title is in honor of the early VHEKgerimenters and the original
VHF column inQSTthat started in December 1939.

Every effort has been made to be as historically accurate and thorougisiakepdsvery

VHF historical reference available from the American Rad@&ajR League has been
reviewed, including alQST’sback to 1922, and several books relevant to VHF amateur
radio activities. Various VHF conference proceedings of theomagiamateur radio
societies, ARRL Handbooks, VHF manuals of both the ARRL and the RSGB, FCC Rules
and Regulations, and Federal Law pertinent to amateur radio have also beerdreviewe

The first few chapters are available on-line by clicking onhagerlink in the Table of
Contests. The bulk of material is still in outline form, and also be accessed by
clicking the hyperlink “Outline of Remaining Material, 1930’s to present”.

Please note that | have taken many pictures from &iB@or other ARRL publications,

with permission from the League. In using the pictures, | hatgnesl the text box

describing the picture in the original article. Original text boxedymenvey the manner

in which pictures were initially presented in the articlesgforts have been taken to
copy the text messages as well as the original pictures.



Chapter 1 - A Scientific Inquiry of Electricity

Before there could be radio, there had to be electricity. A keagf summary of the
great milestones towards the full development of electrical phemamis therefore in
order.

The Greeks initially discovered electricity almost 2500 yegosvehen Thales of Miletus
noticed that amber attracted small objects when rubbed with futkorTee Greeks
called amber “electron”, and the word “electric” was déxatias “being like amber”, or
having the ability to attract other obje¢taVhile Thales had inadvertently stumbled upon
static electricity, he and other Greeks of the era beliewad tertain inanimate
substances, such as magnetized rock and amber, possessed a psychethat sas,
responsible for attraction of objects. Many centuries elapdedebthis “soul” would be
identified as static electricity and magnetiSm.

While the Greeks were describing a psyche to electrical phemam the ability of the
ancients to communicate long distances involved much more traditiceiabds. The
Bible (Jeremiah 6:1) notes that signal flares were used around Bethleh&22 BC, the
Persian army used a relay message system by shoutingifimps. A few years’ later,
Athenian runners sent messages between battlefields. Thdighdaduse at Alexander
used a reflecting mirror of burnished metal. Mirrors were asmployed to signal
messages across distances — using what was known as a heliograph.

Beacon fires were used in 427 BC to warn a military fleeSpértan vessels that
Athenian triremes were heading towards them and prepariritatk.a Beacon fires were
also noted in Homer’s lliad. Rudimentary forms of optical telg@gsaand “torch”
telegraphy used in and around Greece for similar military #eswvere in existence by
150 to 360 BC. Roman Legions may have used signal beacons around 113mérn-La
carrying kites were used in 500 AD as communication devices dtimmgsiege of
Nanking, China. On the North American continent, Mississippian Indiaris diginal
mounds around 1100 AD to communicate to their central cities, suteamassive
urban complex at Cahokia, as well as at other locafioBsck on the Asian continent,
Genghis Khan in 1206 used horse or pony stations spaced 25 miléstoaand
messages across his vast empire. In 1588, beacon fires were os#ullize the English
against the Spanish Armada.

Scientific study into the properties of electricity began in 1600nvivdliam Gilbert, a
physician to the royalty of England, published the first tseatin electrical and magnetic
properties: Gilbert had read the observations of Thales, and began experimettting
the attraction and repulsion of non-metallic rods. Gilbert coinedetime telectricity”
from these experiments. He may have been the first person gessu connection
between static electricity and magnetism.



A century later, Sir Isaac Newton penned his famous “Optics” hiciwhe set forth his
theory of light. Newton thought that light involved wave-like behathat could cause
vibrations in “ether”. Newton’s work was the beginning of numerous estudn the
properties of light.

During the 1700’s, several observations piqued the curiosities aitificedly inclined
minds. Iron-laden rock known as lodestone could make a magnetic comeeadle
move. Two metal plates placed in an acid solution could heat up aavinected to the
plates, and a nearby compass needle would swing back and fortle p8ople felt that
electricity and magnetism had to therefore be related in some manner.

Then, in a simple but ultimately very important discovery, it feamd in 1729 that that
static electricity could be stored for later use and expetiaien in what were known as
Leyden jars. These jars were simply glass containeesd fikith water charged by a
source of friction. The word “Leyden” generally came from thaversity of Leiden,
where the discovery occurrédBenjamin Franklin, experimented with Leyden jars, and
made several contributions to science in the process. In 1748, FranklIWibiath
Watson, of Britain, together developed the principle of conservation ofjehthe total
guantity of electricity in an insulated system is constant1 B2, Franklin observed that
this electricity had the same properties as the statitrielgcproduced by friction, when
he was said to have charged a Leyden jar from a kite flownglarthunderstorm. The
next two people who attempted the same experiment died fromoelgobn, according
to folklore. Shortly before the American Revolution in 1770, John Cuthbertson,
English instrument maker living in Amsterdam, made a form oflectree battery out of
135 Leyden jars. Within a few years, Count Alessandro Volta, aqtyst Pavia, Italy,
developed a keen interest in Leyden jars and static electidign he began generating
static electricity through the use of friction. Leyden jamsre also involved in the
experimentation of what amounted to the world’s first vacuum tube. In Héfy of
London when he demonstrated the glow at a negative electrode skduda drained of
air when it was wired to a leyden jar. Modern tubes and lighitved from this simple
device two centuries ago.

Sunspots had been known by the civilizations of the ancient Greeks andeChidalileo
was the first European to recognize that they were on tlae soifacé€. In a discovery
that is of great interest to all amateur radio enthusitststirst eleven year solar cycle
was observed in Zurich, Switzerland between 1749 and 1755. In an imignestorical
note, the numbering of our solar cycles (as in cycle 22, 23, araithd, fll date back to
this first observed cycle in the mid 1700’s, which is now known as Cycle 1.

The first practical electromechanical type of telegragats wroposed in 1753, when an
individual signing only as C.M published a letterSoot’s MagazineThe device was to
be powered by the discharge of static electricity fromdea jars. George Louis Lesage
then demonstrated an electrostatic telegraph in Geneva, Switk@rld774. He built a
device composed of 24 wires, with a pith ball being located at the ezatbfwire. The
pith ball was repelled when a current was placed on that gartiwire. Each wire stood
for a letter of the alphabet.



Ancient relay methods were adapted to more modern forms of vedags and telegraph
systems in Europe with development of the semaphore, or opticabighed owers were
constructed on large hills, and large T-type moving arms weridgoesl in particular
ways so as to signify certain words and messages. The Chappgeapbkl&ine was built
between Paris and Lille in 1794. Optical telegraphs would eventuatlythroughout
France, covering over 4800 Km and having some 556 stdti@hger 300 different types
of words or phrases could be sent, and semaphore devices were installed aloagctme Fr
coastline to signal ships at sea. An optical semaphore tpleggstem was even
established in the US in 1801, between Martha's Vineyard and Bostomaplsere was
also tested on ships in the English Channel, and this effort ptouss successful. As a
result, by the early 1800’s, a semaphore system had developey tAlrcoast of
England.

By 1800, Volta discovered that dissimilar metals could generat&ieiy when placed

in Leyden jars. He placed zinc and copper sheets in acid to prodoctirruous flow of

electricity. He referred to it as a “continuous current pile”. The moreecefrersion was

known as the Voltaic Pile, and this was the first practicalebattVolta never fully

understood the operation of his cell, believing that current flog dvee to the contact
between the two metal sheets, instead of realizing that israrasthe chemical reaction
on the metal plates. Count Volta’s contribution to science is coesider great however
that the one of the basic measurements of electrical forcepfthhé “volt”, is named

after him.

Other important discoveries were also occurring at the turn dfgheentury. Coulomb
of France measured electrostatic forces in 1800, and concludedhda¢wer electrical
charges are separated, electrical fields exists invitiaity. Sir William Herschel, a
famous British astronomer, discovered the existence of infragedaiad the infrared
region of the light spectrum in 1801. Building on Newton’s earlier w@&mbridge
scientist Thomas Young proposed the wave theory of light. Thisythes instrumental
in more fully understanding how light waves traveled though spad¢ewould be
expanded upon many years later to explain how radio waves traversed space.

A voltaic pile was used in an electrolytic telegraph that dermonstrated at Munich in
1810. The telegraph was composed of 35 wires (one for each lether aphabet and
each number) that were connected to an acidic solution. When the wassuwibmpleted,
the voltaic pile caused hydrogen bubbles to emerge from the solutionvarioels
bubbles corresponded to different letters or numbers. Joseph Henry prapssejle
wire telegraph in 1816, and Sir Francis Ronald built such a systenmsigarden at
Hammersmith, England. Ronald offered his telegraph to the Brittshir&lty, which
generally ignored the invention.

Hans Christian Oersted, of the University of Copenhagen, connectembribepts of
electricity and magnetism through an accidental discovery madegdulecture. A wire
from a battery fell onto a compass, causing the compass’s needleflect. This
inadvertent finding may have been the first demonstration and exqerirof



electromagnetic inductioh. From there, further developments in electricity and
magnetism quickly took place. In 1820, it was shown that electtizabnt naturally
formed around the outside of a wire. In the same year, Sir Humplargyfirst showed
that electricity could be used to produce light when he connected cesbento a
battery-like device, and the tip of the rods turned a bright white. nBx¢ year, the
galvanometer was invented. Electrolysis was then scientifichiserved and analyzed.
Thermoelectricity was discovered in 1822. Then, William Sturged824 found that a
magnetic field could be produced when an electric current wasdp#ssegh copper
wire coiled around soft iron. Shortly thereafter, Andre-Marie Amp#eveloped the
mathematical principles behind electrodynamics and further aatadethe mathematics
of electromagnetism. Ampere’s mathematical computations pravesigsificant that
the measurement of current, the ampere or amp, is named in his honor.

A professor of mathematics in Cologne, Georg Simon Ohm, then degelbyge
mathematical properties behind current, electromotive force, arelargse. Known as
Ohm’s law, the calculation of | = E / R was considered so impbttzat the basic
measurement of resistance, that of the Ohm, is named after him.

In the late 1820’s, English inventor Charles Wheatstone designed ee devi the
conduction of audio. It was referred to as a “micro-phone”. Wheatstené on to
popularize other devices, including the Wheatstone Bridge. Around the thame
Joseph Henry discovered electrical self-inductance. The unit oftarhecknown as the
“henry” is named after him. A professor of Chemistry at thgaRanstitute in London,
Michael Faraday, and Joseph Henry then independently discovered the dfasics
electromagnetism. Faraday and Henry both observed that amceteatent was induced
in a closed coil of wire when a magnet was passed througloithélse generation of
electricity could now be done through the use of a wire coil rgtalirough a magnetic
field. From these experiments, Faraday developed the notion ofreetitafiux field, or
lines of force to explain currents induced through a magnetd fide eventually came
to believe that space was immersed in magnetic, electrieaimal and gravitational
fields. Faraday thus developed a theory explaining both electricity and magnetism.

During his deliberations on magnetic fields, Faraday also propossthgie wire
telegraph’. Improvements were steadily made to the telegraph by madiyiduals.
Drawing upon Oersted’s earlier experiments with compass egealRussian diplomat,
Baron Schilling, in 1832 developed a system using only six wires, witipass needles
being used to indicate the letters. In 1837, William F. Cooke andeShé&/heatstone
patented an improved version of Schilling’s telegraph, using only five wires andsieedle

American painter and artist Samuel F.B. Morse developed a telegra$B32 using
electromagnets and only two wires to complete the circuit. uSkeof electromagnets in
the system was a major improvement on earlier telegrapterag, and allowed the
telegraph to become a practical, working communication devicéhiWat few years,
K.A. Steinheil of Munich, proved earlier beliefs that one of the tweesvMorse used
could be eliminated if an earth ground was also utilized (althoughththeretical
understanding for using an earth ground was still a mystery). By MN88i&e had



adopted a series of uniform dots and dashes for his telegraph, ntipigeslee various
letters and numbers. These assorted dots and dashes becarivoitbe Code” (also
known as the “Vail Code”, after an assistant of Morse, Alfred, \éanplified Morse’s
initial efforts). The dots and dashes of Morse’s system wgially printed onto a paper
tape. Within a short time however, code operators learned to dirstely to the clicking
of the receiver to decipher the messages. Morse’s patent wasdajgplin 1840. Morse
successfully lobbied Congress over several years for the appiamiaf $30,000 to
construct the first wire telegraph line in the US. It wasrg between Baltimore and
Washington. On March 24, 1844, the first message on the line wastli®mBible,
Numbers 23:23“What has God wrought*® Construction of privately owned telegraph
lines throughout the United States quickly ensued, and Morse’s inventiamédbe
standard from of telegraphy throughout the world.

In 1843, Joseph Henry wrote on the possibility of electric oscillatlm#geving that the
discharge of Leyden Jars could be oscillatory in ndfurele even noted that
electromagnetic energy could be sent through space, and likdbrstood that a wave-
type of action was at work. Fedderson then demonstrated the phenomeeonhey
photographed alternating spark discharges by using a rotating eongaer. Faraday
wrote that light and electricity might be different maniféisins of the same force. By
finding that discharges were oscillatory and that light and redggt were tightly
interwoven, the work of these three individuals constituted signifedviénces towards
the ultimate development of radio wave transmissions.

In 1850, James Clerk Maxwell, Professor of Physics at Cambndgee a huge
theoretical contribution to the emerging theories of electrippknomena. By
mathematical computations, Maxwell demonstrated that electaicity associated
with electromagnets was likely the result of electromagmeaves of radiation. He also
concluded that light was basically electromagnetic in nature. Four sjoaliens penned
by Maxwell sets forth a unified theory of electrical and neg activity that had been
previously examined in various fashions by Ampere, Faraday, Ohm, ands.othe
Maxwell's equations were considered radical and highly controveasidne time, and
some academics were quite skeptical of his thoughts. For exakt@kwell believed in
an “ether” that filled empty space and could be used to tranbmielectromagnetic
waves. Subsequent work done by Lorentz of Germany showed thaistia ether was
not necessary in which to establish radiated waves, and only @ketfimagnetic fields
in space would be needed. Even with this revision to Maxwell’s thoughtbakic belief
in an electromagnetic wave to explain separate electaicdl magnetic phenomenon
remained intact'?

Meanwhile, the telegraph was rapidly spreading throughout Amerigapg&, and the
rest of the world, and many advances were being made. Cook andswWwheaeduced
their telegraph to a single compass needle and formed the Eke¢&legraph Company.
By 1852, 4,000 miles of telegraph line had been laid in England. Experistarted in
the 1850’s on duplex and multiplex telegraphy, both of which allowed for tsinedus
transmission of signals on the same line. Cable lines laid iAttaetic Ocean connected
Europe to the U.S. on August 5, 1858.



The Morse Code was modified in 1851 for use in Europe, producing a sinopled c
system. This version of Morse’s code was known as the Continental, Godbe
International Morse Code. Morse operators in America graduallytedidpis version,
and the International Morse Code was universally accepted by tilyel880’s for all
code applications.

Numerous scientific advances were also steadily occurringm&e glass blower
Heinrich Geissler developed a mercury pump in 1855 to produce tubdweltiat good
vacuum (many earlier efforts by other to hold a decent vacuunrajgntailed). A
glowing pattern of light in Geissler’s tube was createdheyelectrons moving about the
tube. Physicists mathematically linked both static and cueteatricity to each other by
a constant velocity “c”. Hermann von Helmholtz used a tuning fork toataband
produce sound by switching an electromagnet on and off. This prinegsléhe basis of
the audio speaker, and was instrumental to later efforts byaAder Graham Bell in
inventing the telephone. Julius Plucker then showed that cathodeeraysvhen placed
near a magnet, but the theoretical process was not yet understamcandxe Edmond
Becquerel used a Geissler tube in 1859 to make the first fluoteggigt. Frenchman
Gast(1)3n Plante discovered the electric storage cell by makagtery using lead and
acid.

The US Army Signal Corp was formed in June, 1860. Initially ulagg and torches as
part of an optical system, the Corp quickly developed a portable toagjeetric
communication device known as the “Flying Telegraph”. This appasaass hand
operated, and could signal over several miles of insulated fie¢dlatt on the ground or
strung on pole$® Landline and portable telegraphs were used extensively during the
American Civil War, and more than fifteen thousand miles of hme® laid exclusively
for military purposes. Hiram Silby consolidated several pritategraph lines, and
formed Western Union. The company connected the two coasts of Anhgrielegraph
lines in 1861. These lines were completed in spite of military lhiestibetween the
Union Army, Indians in the Plains States, and Confederate soldigraliBg distances
were improved by using electromagnetic receivers to supplemenamplify the line
current with the use of local battery power, thereby "lengthertingline. By 1866,
Western Union had 2,250 offices and 70,000 miles of telegraph wires.

The first International Telegraph Convention was signed by tweaartjcypating nations
in 1865, and the International Telegraph Union (ITU) was establismedigh this
agreement. Around the same time, Charles Wheatstone inventedsthautomatic
printing telegraph system. Messages were typed on an instrumenhem automatically
coded and transmitted over the telegraph as a series of pulsesag Alva Edison
introduced Quadruplex telegraphy, which provided for the transmissiovoahessages
simultaneously in both directions, in the 1870’s. Another inventor introduce@ran e
version of facsimiles built for telegraph purposes.

At the same time as large jumps were regularly occurnnthe development of the
telegraph, scientific advances concerning the properties ofieligotontinued unabated.
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In 1861, German schoolteacher Johann Philipp Reis sent speech andletoieally
through wires with a device he called “das Telephon”. Maxweltlenanother large
theoretical advance when he postulated in 1864 that electricatiastshould travel at
the speed of light. His equations extended Faraday’s e&ieri¢s on magnetic lines of
force, and additional writings in 1873 by Maxwell provided more d&pths theories on
electricity, magnetism, and radio wavésiaxwell had now fully developed his theories,
predicting the existence of electromagnetic wave radiation dsawsebelieving that
visible light was merely radio waves oscillating at high fremims. Maxwell’s latest
theories were brilliant as ever, but still highly controversial.

French Chemist Georges LeClanche developed an early predeoéstta dry cell
battery in the late 1860’s. Two English telegraph engineergplddday and Willoughby
Smith, discovered photoconductivity. In an important discovery that woultheetage
for many future radio and electrical applications, Karl Ferdinarauf in 1874 found
that one-way rectification and conduction would occur when metalswirade contact
with crystals. Irish physicist George Johnstone Stoney thebribe existence of
electrons as “atoms of electricity” in the mid 1870’s. Around dame time, Werner
Siemens demonstrated that electricity moves along a wappabximately the speed of
light.

By the 1870’s, amazing devices were being invented. Alexander GraBhrminted

the first practical telephone, and Thomas A. Edison recorded soundindecy. The

first recording was Edison’s voice, reciting the first lofea children’s poem: “Mary had

a little lamb”. Siemens and others independently invented a dymaitricphone, using
electromagnetic induction. Alexander Graham Bell and his fathlw, Gardiner
Hubbard, founded Bell Telephone. Telephone switching exchanges quickly developed
thereafter. An American, George Carey, sent pictures of wire ésimal1879, arguably
coming up with the first television-like device. In a great leap forwatderdevelopment

of lighting apparatus, Thomas Edison on October 21, 1879 demonstrated the carbon
filament light bulb. Edison used a carbon filament housed inside @umvabulb’
Within three years, the Pearl Street central power stati@owntown New York City
would be constructed. Edison also built several other DC poweragemgeplants in the
Niagara Falls area, and Edison was a strong proponent of D@icalesystems.
Alexander Graham Bell and Sumner Tainter designed a telephone intlis386ent
speech by light waves. Named a “photophone”, this device pre-datedstbday optics

by almost 100 years. French inventor Clément Ader built an wtrsite/e microphone

in 1881 to send sounds of the Paris Opera to listeners using tweersce@ne for each

ear. Dubbed a “Theatrephone” by Ader, the stereo effect was discovered in tl$s.proce

In 1883, Thomas Edison and a lab assistant accidentally discoveatdhas come to be
known as the "Edison effect" while trying to keep the inside otlastric lights free of
soot. Edison placed a metal plate in a vacuum bulb, connected a wirebtid ihen
noticed a curious one-way flow of electrical current from light-emitting filament
across the vacuum and onto the metal plate and wire. This kedg tlhe first known
observation of a vacuum diode. The Edison effect readily explainspratmn of all
vacuum tube devices, but Edison did not grasp at the time the ingigatf his find.
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Instead, Edison was busy patenting the fuse and marketing eailyngeos$ his electric
light bulbs.

German chemist Clemens Alexander Winkler discovered the cherelement
germanium in the 1880’s. The existence of germanium, named aft&te’8 homeland
of Germany, would be used extensively in future years in the nw@uorga of
semiconductor materials and devices.

While Edison was developing DC power plants, Nikola Tesla was imgemduction
motors for use with alternating current. Tesla teamed up wébrge Westinghouse,
who invented a railway air brake, to build AC power plants for thetggsuse train
network and for industries around Buffalo, NY. In 1890, Tesla also indentgower
step up device referred to as the “Tesla Coil” that raisedgedtto the level of 300,000
volts.

From Wires to Wireless. Several efforts took place over the years to first reduce, and
then ultimately eliminate, the wires necessary for the dperaf a successful telegraph
system. 35 wires were reduced to six wires. Morse reducetb t® wires, just enough

to complete an electrical circuit for the induction of electromessy K.A. Steinheil
eliminated the second “return” wire by using an earth ground dt bots of the
telegraph lines. Efforts then concentrated on eliminating even theeora@ning wire to

the telegraph system. These activities centered on conductivadudive methods, as
well as electrostatic means. A true wireless transmissigadiating waves would take
additional experimentation to achieve, however.

As far back as 1838, Samuel Morse used conduction methods via watangmit
telegraph messages. Within a few years, he had transmitted acroseygh}fan 80-foot
canal. He connected a key to copper plates located along theirshorehd a
galvanometer to a pair of similar plates on the other shoreséMiater succeeded in
sending signals nearly a mile through water. Others in England laedhere also
experimented with water-borne conduction methods, notably, S.T. Sommerigi1,
James Lindsay in 1854, William Preece in 1872, Alexander GrahanmkE878 (with
telephone transmission across the Potomac River), and Willoughby Smith ift®1893.

The wireless sending of telegraphic code was not limited torweitber. Around 1880,
John Trowbridge of Harvard University detected telegraph signalsomasiderable
distances from overhead lines by simply using telephone receiMense operators
reported the same phenomenon as early as the 1840’s — they would rcutawekey

clicks in nearby telephone detectors whenever their telegragne w operation.
Referred today as “crosstalk”, most of these reports maybeare due to induction from
neighboring wire lines, although ground conduction may have also beehlpassither

cases. Trowbridge successfully carried out electromagnetiction communications in
ship to shore experiments around 1891.

Wireless experiments were also done in numerous tests involviageiials flown aloft
by kites. In 1865, Mahlon Loomis flew two kites 18 miles apart, wittheme carrying a
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wire reaching back to ground. Loomis described these kite wireaesmls”. Loomis
kept the two kites at the same approximate height, and placed a edppenesh on
each kite. Today, such a set-up would be considered to be top-lcatiedantennas in
resonance with each other. A galvanometer connected to one kite wire measuregka cha
of current when a galvanometer on the other kite wire was groundedaib af wire
buried in the eartf In 1870, Loomis successfully tested his ideas between two ships
located two miles apart on the Chesapeake Bay. The U. S $fmnsored those
experiments. In 1873, Loomis was granted a US patent for a wirdegraph, but
never obtained financial backing to more fully develop his ideaghé&lethe patent
application, nor any other available information on Loomis, has indi¢htedradiated
transmissions were used instead of simple galvanometer defleétions.

In 1882, Physic professor Amos E. Dolbear of Tufts University redeavUS patent for
a wireless telegraph after communicating over a distanceqatder of a mile without
wires. Dolbear used an electrostatic inductive system thaéllyitused capacitors,
microphones and telephone receivers. While not a true radiating iwdkie scientific

sense of the term, Dolbear’s transmissions probably involved thestanireless voice
communicationé! He even demonstrated an “electrostatic telephone” to a wamfiet
telegraph engineers in London in 1882 by having a cornet player send awasithe

device. At various times, he may have transmitted over 13 miléistance. Dolbear’s
patent prevented the Marconi Company from using an almost idersyséém in

America until Marconi bought the patent rights from Dolbear. Edidem r@ceived a
patent for a device similar to Dolbear’s, but then likewise sold it to Marconi.

Figure 1.1 — Dolbear’s Electrostatic Wireless. The following is the very simple, but
effective, system employed by Professor Doll52ar.

=
o} — ot —y
[ I 11
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At the same time as Dolbear's efforts, Henry Preece dfldad perfected both
conductive and inductive techniques to the point where wireless telegsystems were
being used between the English coast and small offshore island®latedidighthouses.
Distances involved were generally less than five miles, howvedis system was
advanced enough to successfully handle all commercial trafi83s between the Isle
of Mull and mainland England after a cable line in the channel broke.

Figure 1.2 — Preece’s Inductive SystemThe following diagram is the inductive part of
Preece’s system. He then used conduction through water to communtbattand and
lighthouses™

(1]

Wireless induction telegraphs for use in railway cars andostativere put in use in
Europe and America in 1886. Both Phelps and Edison devised induction telegraphs
use around railway systems. Edison held a patent his system in Tgpitally, a wire
was laid between rails of the track, or by overhead means.| Afogire was run around
the railway car, and by induction techniques, telegraphy was posableen the rail
cars and rail statiorfs.

Figure 2.3 — Railroad Induction Telegraphy. The following figure depicts a railroad
inductive system for telegraphy between railway cars andailveay stations. Railroad
cars parked on sidings some 60 feet or so away from the neahastive wire still could
communicate to the station, in many caSes.
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Another early experimenter was Nathan Stubblefield, a Kentuckyefaand part-time
telephone repairman who may have tested a ground conduction systanhyass 1885,
although one source believes an inductive system was i B§e1892, his system may
have involved telephony, and he achieved distances of over half a milE0R)
Stubblefield demonstrated a wireless telephone in downtown MurrayudigntHe
received a patent in 1908 for an inductive system. Stubblefield fgavether public
demonstrations, and his activities garnered little attention at the time.

Everything was now in place for the next big advance in eleceiq@erimentation and
invention: the transmission and reception of electromagnetic radiating.waves

! Many of the items of this chapter have been refeed from various chronologies of technological
progress. Very good compilations are: USA AmateadiB History And Licensing, Compiled By AC6V,
1979-2000http://www.ac6v.com/history.htmrCommunication Systems and Technology, A Chronploiy
Communication Related Events, Part 1: 4004 BCE -9918AD, by R Victor Jones,
http://people.deas.harvard.edu/%7Ejones/historyisoatronl.html The Dawn of Amateur Radio in the
U.K. and Greece : a Personal View, by Norman R Jol

2 A very nice summary of Thales is contained in: Thavn of Amateur Radio in the U.K. and Greece: a
Personal View, by Norman F. Joly, available on-line

% Messages were sent through controlled fires sgt tite signal mounds. Some of these historic meund
still exist today. At its zenith 1000 years ag@ahGkia was one of the most densely populated ditiéise
world, and used signal point mounds as a meansmfrwnications with several nearby Indian villages.
Today, Cahokia Mounds is classified as a World tdgg Site.

* Gilbert published:De Magnete, Magneticisque Corporibus, et de Magragméte Tellure("On the
Magnet and Magnetic Bodies, and on That Great MatipecEarth").

® Ewald Georg von Kleist, of Germany, and Pieter Wusschenbroek, a professor at the University of
Leiden in the Netherlands, made the discovery iaddpntly.

®Gene Zimmerman, in his The World Above 50 MHz calyr®ST, Jan. 2005, at 85, has a nice
presentation of Solar Cycle history and predictizgthods.

15



" Communication Systems and Technology, A Chronolsig@ommunication Related Events, Part 1: 4004
BCE - 1899 AD, by R Victor Jones.

8 Oersted developed opinions on the relation betvedectricity and magnetism as early as 1807, bsit hi
electro-magnetic experiments in 1820 “caused uiifipclastonishment throughout Europe”, according to
then contemporary writings. Se@gpular lectures on Science and Argl. I, Dionysius Lardner, 1848.

® Communication Systems and Technology, A Chronolmig@ommunication Related Events, Part 1: 4004
BCE - 1899 AD, by R Victor Jones.

19 Erom: USA Amateur Radio History And Licensing, Quitad By AC6V, 1979-2000. Morse sent the
message form the chamber of the Supreme Court,ltioaed in the basement of the US Capitol. His
assistant, Albert Vail, received the message atbant Clair Depot in Baltimore. A young daughtdr
the Commissioner of Patents, Annie Ellsworth, brduipje news of the Congressional appropriation to
Morse. He was so happy at the news that he alldwedo choose the verse from the Bible. Being deepl
religious, she decided upon Numbers 23:23. The rpsipg containing the telegraphic characters &f th
historic message is housed at the Library of Cagyre

1 See,Maxwell’s Theory and Wireless Telegraply. Poincare & Frederick K. Vreeland, McGraw Publ.
1904, p. 22-23; 191-192.

12 A very good summation on Maxwell’s work, includirgs four equations, can be found WHF
Handbook1974 ed, Brier & Orr, Ch. 1, p.8-12.

13 Communication Systems and technology, A Chronolfig@ommunication Related Events, Part 1: 4004
BE - 1899 AD, by R Victor Jones.

1 For an interesting historical review of the US Ari@ignal Corp, see “100 Years of Army Signals”,
Major Sidney S. RexfordQST,June 1960, p.11-15.

15 James C. Maxwell’'s paper was entitled "A Dynamiedry of the Electromagnetic Field”. Also seg,
Treatise on Electricity and Magnetis@xford Clarendon Press, 1873.

18 A very good turn of the century text explaining Mell’'s mathematical ideas Maxwell's Theory and
Wireless TelegraphyH. Poincare & Frederick K. Vreeland, McGraw Pu804.

"while Edison has been credited with the discovérihe electric light bulb, Sir Joseph Wilson Swan,
pioneering English chemist and physicist, maderearidescent lamp using a carbon filament 20 years
before Edison's lamp. Edison and Swan teamed ujpintly market bayonet cap light bulbs. See,
Communication Systems and Technology, A Chronolog€ommunication Related Events, Part 1: 4004
BE - 1899 AD, by R Victor Jones.

18 The wireless transmission of signals through whget actually been practiced far before the effofts
Morse and others. In the 1740's and 1750’s, Drtsda Bishop of Llandaff sent electric shocks agtbe
Thames in England; Benjamin Franklin made simiestg in Philadelphia; and De Luc did likewise asros
the Lake of Geneva. Sedaver’'s Wireless TelegraphWilliam Maver, Jr, 1904.

9 A classic book on early amateur radio activi)0 Meters and Down”,Clinton B. DeSoto, ARRL
publ., 1936, 2001 ed, p.11, believes this was itg $ignal transmission through space. Today, many
scholars feel that Loomis’ experiments involvedheitelectrostatic discharges or conduction of etstt,

and not a true radio wave transmission. This igesfly the case since clouds would be neededdogeh
the kite wires with static electricity before thgsem would work. Additionally, suspicion still s
around many of Loomis’ extravagant claims, althoagjheast Loomis’ kite experiment was repeated with
success in 1909 at the London Telegraph Traininge@® over a distance of three miles. QST, Ja@4]19
at 58.

% For small passages regarding Loomis, see: CommitimicSystems and Technology, A Chronology of
Communication Related Events, Part 1: 4004 BCE39I&D, by R Victor Jones; and USA Amateur Radio
History And Licensing, Compiled By AC6V 1979-2000.

% See “Early Wireless: Marconi Was Not Alone”, PnKie, Arizona Antiqueavailable on-line. A concise
description of Dolbear’'s system is contained at-129, Maxwell's Theory and Wireless Telegraphy,
Poincare & Vreeland, McGraw Publ. 1904.

% The diagram is fronMaxwell’s Theory and Wireless Telegraphy Poincare & Frederick K. Vreeland,
McGraw Publ. 1904, at 120.

% See “Early Wireless: Marconi Was Not Alone”, Pniie, Arizona Antiquep.8, available on-line.

2 Maxwell's Theory and Wireless Telegraphy; Poincare & Frederick K. Vreeland, McGraw Pu904,

at 115.
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% Both the Phelps and Edison induction systems eseribed by Maver, at 9-13.

% The diagram is fronMaxwell’s Theory and Wireless Telegraphy Poincare & Frederick K. Vreeland,
McGraw Publ. 1904, at 121.

%" See, an article “Who'’s on First?” in the archisestion of an on-line sitéttp://www.oldradio.com
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Chapter 2 — The Birth of Wireless

The Americans had been attempting to eliminate the wires @iegraph system while
several Europeans endeavored to explain Maxwell’'s wave theorissweAshall soon
see, within the span of a few years of each other, Hughetz, td&xd Lodge had all
developed crude but functional equipment to generate and receiveorakegtretic
waves. Numerous others, including Branly, Popov, Marconi, Slaby, D’ArcoBema
quickly improved upon the initial efforts at producing radiating waves.

Heinrich Hertz is widely credited for having developed the #isctrical transmissions
of a radiating nature. But David Edward Hughes, an English profedsoatural
philosophy and an early inventor of a type-printing telegraph widstd in Europe,
probably generated the wireless transmission of radiating wawes sight years before
Hertz. Staring in 1879 and continuing into 1880, Hughes transmitted arececadio
signals from one part of a house to another. The instruments comdistaspring wound
device that sent out electric impulses at regular intervath, avcarbon microphone used
by Hughes acting as the detector. The impulses were sparksagg from Leyden jar
discharges, and Hughes discovered that these sparks produced soundbom car
microphones even without wire connections. Henry had previously showdemgsr
discharges to be oscillatory in nature. Hughes would start thegspn the transmitter
and then walked slowly away from his lab with the receiver irhargd, noting how far
the sounds could be detected. At times he was able to hear the sooned509 yards
distant.

At one point, Hughes’ transmissions were withessed by severabers of the British
Royal Society, including William Preece (Hughes was alsoeaber of the Society).
The individuals in attendance incorrectly felt that Hughes hadyrss$ nothing but
another induction device. Hughes was so discouraged by this that hepublighed his
activities. He died in 1900 only a few months after he penned a slnmrnary of his
efforts for a book entitledA History of Wireless Telegraphyn 1922, his original
equipment was found in the storage area of a London tenement and puplan aisa
science museum in South Kensington. It indeed appeared to be caipgdherating and
receiving radiating wave's.

(Picture of Hughes’ apparatus);

Because Hughes did not publicly circulate his experiments beyondftithe Royal
Society, the credit for the first true wireless transmisgjors to Heinrich Hertz. In
astonishing series of experiments beginning as early as 1884, wiant about proving
Maxwell’s theories on radio waves. Since Henry had earlier shiostroscillations could
be generated from a leyden jar, Hertz started there. He ¢eh@lactromagnetic waves
from a “sparking coil” that discharged a current across twesaattached to a leyden jar.
The spark radiated out in all directions as a wave train. Thre waveled through space
and jumped across a “detector” or “resonator”, which was mareyher closely spaced



air gap between two wires or spheres. A small spark on the atetexct indicated that the
wave train had just passed through it.

(Picture of Hertz's coils from leyden jars in 18847, and a descriptionttiimexperiment
predated the 1887-1888 classroom experiments?) vhf handtbbed, &h. 1))

Hertz’s initial public demonstration took place in a classroom ediBs Karlsruhe
Polytechnic in 1887. Sparks and electrical discharges were alraadgnown
phenomenon, but were thought to be the result of induttidhe brilliancy of Hertz’s
experiments was not in the spark transmissions and detections liresngeit in the
confirmation by Hertz of Maxwell's wave theory. Hertz proved ttreg transmitting
sparks radiated out from the origin point in a pattern identical tphlgsical properties
of light, with the velocity of electromagnetic waves being edoakhe velocity of
light. The contribution of Hertz to radiating wave theory was smdrelous that early
wave transmissions produced by sparks were commonly describe@réman waves”,
and the measurement of frequency, (as in Kilohertz or Megale¢r)z,bears his name.
The electromagnetic radiation of waves through space without theofusdres -
“wireless” - was born®

Figure 2.1 — Hertz's First Spark Gap Oscillators. Of particular interest to the VHF
theme of this writing, radio transmissions by Hertz took place requéncies of
50,000,000 “vibrations” per second and higher (In today’s nomenclature, 50 MHz and
higher). In the following figure, note the size of the radiatingesyispheres, and square
plates of Hertz's first oscillators — they radiated somewhere in thehidgfherange?
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Only a few items were needed to produce electromagnetiesmda spark: a battery, a
spark induction coil, two metal spheres closely spaced, and |qigeres or metal plates
attached by wires back to the air gap. When the energy built up to sufficiegdydaels
that the natural resistance of air was overcome, a spark woupdgaross the air gap,
thereby generating the electromagnetic wave into open space.

Figure 2.2 — Hertz's Resonator.The receiving side of Hertz’s devices was even simpler
in design. The resonator, also sometimes referred to as a waetedewas merely a
piece of wire bent into a circle, with a small air gap inTihe energy emanating from the
radiating wave train collected on the resonator wire, and would juropsathe air gap of
the resonator without any further need of an energy source ar ddlveces on the
detection side of the system. The detection wire loop could be ejilka or closed. A
closed resonator was useful for exact measurements of thegpairTdpe small size of the
resonator closely resembles modern day TV receiving antennas at UHénfress.
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Figure 2.3 — Hertz's Ultra-High Work and Early Parabola Antennas. At one point,
Hertz even made a “small oscillator’, which was merely congpasfetwo spheres
attached to very radiating small wires. It operated around 500,000,00@oribrper
second, somewhat above today’s amateur 432 MHz band. Hertz then pacddbalic
device that produced waves possibly as high as 500 Mc to 1 GHz. eHa ysarabolic
mirror of zinc with the radiating wire and spark gap placedatfdcal point. Described
as a “parabolic projector or reflector”, the arrangement was thoaighihe time to
generate a parallel beam of electrical radiation simdlar luminous line of light. This
advancement on the basic spark gap generators and resonators demaodtiartizdthat
electromagnetic waves obeyed the laws of optics. In laparements, Hertz would even
show wave interference, reflection, and refraction.

21



Subsequent to Hertz’'s experiments in the ultra-high range, ateeanchers generated
spark transmissions at even higher frequencies. ProfessoriRiglersed a spark gap in
oil to generate oscillations at 3,000,000,000 vibrations per second (3 GHzhehle
decreased the size of the spheres, and obtained oscillations fesirasmapid. Professor
Jagadis Chunder Bose used three platinum spheres placed in a smafl&inum was
used instead of brass to prevent the spheres from quickly deiegorde produced
spark radiations at an incredible wavelength of six millinsetisomewhere around
today’s 50 GHz). Bose commented that he was then within 13 octaves of visiblé light.

After these early experiments, use of the ultra-highs geperalteded into the
background for many years while widespread radio experimentaiah activity
commenced in the neighborhood of 200 meters. The history of early mdso
fascinating, however, that a very short rendition of events up to 192arianted here as
a backdrop to VHF and UHF activities yet to come.

By late in the 19 century, wire telegraphy had been fully developed for railroad and
general commercial communication use. But, non-induction types exfraghy were

still thought to be fanciful, especially since Hertz's apparatas not capable of
detecting or radiating waves over practical distances. \Bgealas thus considered useful
only for demonstration and experimental purposes. Many of these demonstratiors project
immeasurably advanced the knowledge of electromagnetic wavesyé&owor instance,

in 1890, Edouard Branly developed a device called a coherer, composethbfilngs
inserted into a glass tube.
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Figure 2.4 — An Early Coherer. Branly attached a galvanometer in series between the
coherer and a battery source to measure current flow througlltbeer. Resistance of
the circuit was lowered, and the current was increased, wheti@ecoherer was
exposed to Hertzian waves, and this resulted in a greater teflecthe galvanometer.
Far greater resonator sensitivity was achieved than through’'$dessonator wire loop,

but the coherer was often unreliaile.

In addition to Branly's coherer, other wireless experimentewweoving equally fruitful.
A British physicist,William Crookes may have been the fstson to contemplate the
usefulness of spark gaps, when he wrote in 1892 that electricaliisr@ent through
the “ether” of space could deliver messages. Nikola Tesla in X8#8icted possibly the
first public demonstration of radiating wave transmissions ussgpek transmitter and a
tube detector.

Sir Oliver Lodge independently determined the existence ofrefeagnetic waves at the
same time as Hertz, but Lodge’s efforts had not been finalvbet Hertz published his
findings. Lodge presented his own conclusions to the British Assotiatil888. Lodge
initially generated waves by direct discharges from leyjdes) instead of an induction
coil attached to a leyden jar. He measured the radiating watlesa set of long wires, a
precursor to today’s open wire transmission line. The wires alenest 100 feet long,
putting the transmissions at around 5 Mc. Lodge generated and ddtectwaves, but
did not actually transmit them into space. Lodge then deliveredies of important
lectures on Hertz and other early wireless pioneers. He pomgdaBranly’s coherer,
making several important improvements to it, and increasing ritstséty. Lodge was
the one who actually named the device a “coherer”, because ittheadéreless signals
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“coherent”. By 1894, Lodge had extended the range of Hertz's expesirtee around
one hundred yards. Lodge received a British patent in 1897 and a &% =
following year for a wireless telegraphy system having more perssseillations.

At the University of Calcutta, J.C. Bose developed the wageduideantenna in 1897,
using it at microwave wavelengths. William Conrad Roentgen, agz@fef Physics at
the University of Wurtzburg, discovered X rays while experimenaiith vacuum tubes.
Roentgen demonstrated that these rays passed though materiads @mdl@escence in
certain crystals. The unit of measurement of exposure to Xigagslay known as the
“Roentgen”.

Alexander Popov (also spelled Popoff), a Russian university profdbsor,adapted a
coherer to detect distant lightning discharges. By 1896, Popov dis@ageiiating and
resonating wireless system before a meeting of the Rus¥igeical and Chemical
Society gathered at St. Petersburg. He transmitted the reeSdagrich Hertz” a
distance of 800 feet between two campus buildings. Of great iampertin the
development of wire antennas, Popov may have been the first person tmé¢aknd of
the coherer to ground and the other end to a verticalhifEhe range of transmission
was increased to 1,800 feet by Popov’s activities. Soon thereatiay, experimenters
were constructing huge receiving antennas.

The perception that wireless wasn’t overly useful started to chahge a young Italian
student of Professor Augusto Righi, Guglielmo Marconi assembled toge#ms pieces
of various electromagnetic devices. Initially experimenting in 189bsafather’s estate
in Pontecchio Bologna, Italy, he moved his equipment in 1896 to Salisbany, P
England after failing to secure financial support from theatajovernment. Along the
way, Marconi made many strides in wireless communications. rijgoved the
reliability of Branly’s coherer, was one of the first to cortreattenna wires and ground
terminals to his sending devices, and may have been the firsat¢h attelegraph key to
the sending side of the apparatus. In so doing, Marconi was abléetw déke range of
wireless messages over considerably longer distahdéarconi received British patent
no. 12039, on June 2, 1896 for a system of wireless telegraphy, and thikewfast
patent to issue by any government for a radiating waveessalevice. In 1897, Marconi
founded the Wireless Telegraph and Signal Company.

In some of his earliest experiments while still in Italy, riskani utilized the ultra-high
frequencies. For oscillations, Marconi utilized a Righi oscilla#ord like Hertz, placed
the air gap into the focal line of a parabola reflector of zinpgssibly copper). Within a
short time, he had increased transmission and reception to over 2usilegvery short
wavelengths of only a foot or so. In 1897, Marconi sent and received madulate
microwave signals over a 4 miles path, in a demonstration forth he British Post Offic

Marconi quickly experienced difficulties with interference fromtabkes, however. “A
few buildings and a small hill” were sufficient to cut-off thawe “quite effectively”. In
order to overcome this problem, Marconi began experimenting with |aaysacity
plates. He may not have realized initially that the largketes were effectively
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increasing the wavelength of the devices. Later, Marconi addedJertical antenna
wires and ground to the sender, which also was used to increaseviiength. Thus,
Marconi may have unwittingly moved to lower frequencies largebivoid what today is
known as microwave absorption characteristics. Marconi may haveoheeut the first,

if not the first person, to have actually observed and experienceg@tasdendencies at
ultra-high frequencie¥’

In 1898, Marconi came to the US, where he demonstrated for the USt&lagyaph
links between Navy cruisers in New York and Massachusetts. kadyn display of
news and entertainment coverage, Marconi, John G. Pickard, and Leeed¢, Bbr
separately covered the American Cup race in 1898 using wireglegareent. The next
year, Marconi sent the first wireless telegraph messagesatimesEnglish Channel.
Marconi’s company name was changed in 1900 to the Marconi Wirékdsgraph
Company*® On April 26, 1900, Marconi was granted US Patent No. 7777 for a tuned o
synchronized system of wireless.

Professor Adolf Slaby of Germany observed Marconi’'s Englism@Qélatests at Bristol
in 1897, went home to Germany, and then promptly produced an improved method of
coupling the transmitter to the antenna. Additionally, Slaby and Cowat (dr D’Arco)
used capacitors for tuning both the transmitter and detector toomargslength of
antenna wire. Scientist Ferdinand Braun researched both conductive aatingadi
transmitting systems at the request of commercial ingelesking into the feasibility of
developing practical communication systems. From this researclun Biaveloped
inductive coupling between a radiating transmitter and antenna. Hsi@nsidered a
major improvement over the common practice of connecting the antiénectly to the
spark oscillator. Braun patented the coupler, which effectivatyiredted the monopoly
Marconi had achieved in transmitting circuitfy.Braun also invented the oscilloscope,
constructed the first cathode ray tube, and invented severalvatieéess related items,
including crystal rectification of electricity as far baas 1874, and rectification of radio
signals by the late 1890's.

Around the same time, several other people improved upon the coheestuayng its
sluggishness of response. Dubbed auto-coherers or anti-coherersjites dere often
used in conjunction with telephone receivers to obtain better detector perforinamoe.
ingenious experiment, a relay controlled by an auto-coherer opergi@thary circuit of
another spark oscillator, thereby automatically re-sending aming transmission to
the coherer. This may have been the first wireless repaateestablished, having pre-
dated VHF FM repeaters by some 70 yéarther experiments eliminated the use of
the coherer altogether for detection purposes — Marconi designaalactively based
magnetic detector, de Forest used an electrolytic responder, @adagian university
professor, Reginald Fessenden developed liquid and hot-wire barfaéssenden tested
many of these devices, and found them to have greater sensitivity than mostscolrerer
particular, the barrater was used successfully in comatexeivices, and essentially was
an electrolytic detector with a very fine platinum wire touchargdjluted solution of acid.
It gradually replaced the coherer in many receiving applicatiomsg & could be up to
500 times as sensitive as a coherer as well as providing srstaois action. Still other
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detectors were attempted: needles or fine wires placed across micrefgrmorats, water
placed between carbon surfaces, coal placed between brass plateded steel being
touched lightly by springs and wires, tantalum wires making ctst® mercury, and
even flames used to heat closed spaced metal disks that were charged wiithyetéct

In addition to Braun and several other notable researchers actitteeifield, J. J.
Thomson, the head of the experimental physics program at Camhhdgersity, was
involved in theoretical research of electricity. He discovered idedtified units of
electrical current, known as electrons, in cathode rays. Thomsowudaktieat these units
were a fundamental part of all matter. He formally suggktitat the negatively charged
subatomic particles, electrons, were embedded in a sphere of pekttrcity, and that
the two charges neutralized each other. Thomson's findings not ondy anigcally
important to electricity, they quickly revolutionized the entireldfieof physics.
Thompson won the Nobel Prize in 196%6.

Numerous individuals became immensely curious about the sciesipgeriments then
underway. Very simple receiving loops were set up in mangeesal neighborhoods
along coastal areas of the US to listen in on wireless tesivirom military vessels.
Merchant ship wireless sets and even some land-based comnemghitters then
appeared. Listening stations began to hear farther distancesspgtaric noise and static
crashes became a much talked about phenomenon. In January of 1898, LBstie
Miller published an article in the British hobby magazine “Thedel Engineer and
Amateur Electrician”, encouraging experimenters in the neld #f "Wireless"!® The
first US construction article of a wireless device appearederfAmerican Electrician”
magazine in July 1899, and this article was eagerly sought omiréess experimenters
starving for information on how to build a wireless. Other constnucdidicles also
appeared over the next few yedts.

The feverish pace of wireless experimentation by academtsxperimenters alike was
not lost on the Navies of the world. Captain Henry Jackson of thistBRoyal Navy
conducted wireless tests as early as 1895. Jackson and Marcorecengggnt tests of
wireless devices at sea, and Jackson had developed a practitzdsair@nsmitter only a
few months after Marconi. Following up on the earlier Marconistedtoard military
vessels, the US Navy in 1899 established coastal wirelegsnstaind placed wireless
equipment on it some of its ships. At the same time, Popov equippediss&amR navy
cruiser Africa with his wireless communications apparatus $hip-to-shore
communications, and the Russian battleship General-Admiral Apraksirasgsted in
the Gulf of Finland by a distress call relayed by Popov'soragistenf: Wireless
telegraphy was employed by the US Army Signal Corps in 1898 0aadof the first
military wireless circuits was a 100 mile link across NoriSound to Nome, Alaska.
Commercial vessels started to adopt wireless practices, tter. Bding rammed by a
freighter, the East Goodwin Sands Lightship sent on MafthL899 the first recorded
maritime radio request for help. It was then quite common to uskHsOQat the bottom
of the current AM broadcast band) as the international distregsieincy, and many
commercial and military interests routinely monitored this frequency.
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A most amazing radio contact occurred on Dec. 12, 1901. On thaM#at®ni bridged

the Atlantic Ocean with a two thousand mile radio signal sent Roldhu in Cornwall,
England by John Ambrose Fleming and received in St. John’s, Newfoundland by
Marconi, himself. Marconi had received the letter “S” thremet, possibly using an
auto-coherer and telephone diaphragm acting as a receiving déte@or. the
transmitting side of the exchange, a four tower circulayamas used some 200 feet tall,
with the spark transmitter having 18 kw of power and centered at 5@dsméflarconi’s
notes recorded the event simply as: “Sigs at 12.20, 1.10 & 2.20". Theaind@al press
extensively covered and heralded the event, and the world was mesmerized ¥ the fe

As a result of Marconi’'s accomplishment, and the reaction of the poprdas to it,
individual “wireless” stations emerged throughout the world. TecHyicaliented
individuals started to construct wireless transmitting deviddandreds of very small
spark gap coils popped up, and neighborhood listening stations beganittrags The
era of radio “experimenters” had bedtin.

In the US, individual usage and experimentation of wireless was cpitenon but was
unregulated, while in the UK wireless telegraphy for expemiale purposes was
specifically provided for by la¥ Notations of “amateur” radio however, would not be
common until later in the decade. The first such reference to an “amatayitiave been

in 1908 in a book entitled “Wireless Telegraphy for Amate@tsAnd the term
“wireless” was a natural extension of a telegraph withougsvitRadio”, as a descriptive
term, also did not come into common usage until later on. At the 1906 Berlin Convention,
radio was thought to be more appropriate than “wireless”adi® was an abbreviation
for “electromagnetic radiatiorf® The term may have also been derived however from
the Latin word “radius”, meaning ray or beam of light. Therapeg procedures and
codes of early telegraph operators carried over to wirelassnrissions. Indeed, many
wireless operators came from the burgeoning telegraph ind@Stany people were
operating their own private telegraph lines by this time, bag yearned to expand their
operation without stringing new wires. Wireless telegraph provaleeady means of
doing so.

Commercial interests flooded into the rapidly emerging wiredesistelephone industries
as well as the area electric power generation. Marconi’'s compasguwckly developing
or buying patents for numerous radio devices. Nikola Tesla foemeabsociation with
Westinghouse for the distribution of an alternating current (AQ}retal system. Edison
favored his own direct current electrical system, and engagedimtesse rivalry with
Tesla and his AC systems. Edison lost out to Tesla’s groupbid & supply Niagara
Falls with hydroelectric power generation. Edison’s company, Glerglectric,
eventually moved to AC power distribution through a license with T&3E.then
proceeded to build an AC distribution system between the NiagdsaHeéaverhouse and
Buffalo, NY. Meanwhile, Westinghouse went on to build seven more gemgnatits
within quick order, allowing it to establish a major position in thexteical generation
industry. Alexander Graham Bell's companies, including Bell TeleplaoeAmerican
Telephone and Telegraph (AT&T), had a monopoly on many aspects tdlepbone
until his basic telephone patent expired in 1894. Even afterwardss Belthpanies
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controlled many aspects of telephone communications. Telefunken wia@giformed
in 1903, utilizing various wireless patents of Braun, Slaby and Coukich! It quickly
built itself into a formidable presence in Europe and was considerdde primary
worldwide competitor of the Marconi Company. In the US, Lee de Fstaded his own
wireless company, and was the first to use high AC voltagespfink discharges. In a
few years, United Wireless would develop into the first “wireless tréfst”.

All of this commercial activity produced numerous patent infimget lawsuits.
Virtually every company in the wireless field as well ms&ny individual wireless
inventors were embroiled in patent litigation. Tesla and Marcone werolved in one
famous lawsuit that didn’t end until a US Supreme Court ruling in 1®4ididated one
of Marconi’s patents. Ironically, Marconi had died several ybafsre, and Tesla died in
the same year as the last ruling in the matter. Armstrongdan&orest were also
extensively involved in litigation that went to the Supreme CoudewThe Court ruled
against Armstrong on a regenerative patent, but subsequent to the rubkmg,
professional radio engineers and societies still credited thontgs as being the inventor
of the regenerative receiver. These decisions as well as Isetbes patent cases
financially exhausted Armstrorfd.The patent wars were so involved that the Marconi
and de Forest companies even ran competing ads in amateur publicationd 920’s,
warning the readers of their claims to tube patéhts.

Spark gap transmissions weren’t the only means by which elegnatia radiating
waves could be generated. High-speed alternators producing mgdiaéives were
proposed as early as 1891, and were in actual use by the late 188€Esh Svas
transmitted via an early form of electric arc as far back&97%" In 1900 or 1901 (and
possibly, as early as 1897), Fessenden attempted speech transmisssmask between
Cobb Island, Maryland and Arlington, Virginia in an experiment forUlseDepartment
of Agriculture. Fessenden’s wife described the resulting traassom as “an extremely
loud and disagreeable noise”. He also sent music transmissioreasun@ boats on the
St. Lawrence River. High-speed alternators were used to produc@ngadiaves of a
continuous nature that then allowed for voice and music transmissioese €fforts by
Fessenden were likely the first transmissions of continuous wakiesext year in 1902,
Valdemar Poulsen developed a device known as an arc generatomo tpradkice
continuous wave¥ Alternators were more refined in many ways than arc gemera
but they could only be used for long wavelengths, whereas an arc codicteradiating
waves into the short wavelengths. Alternators therefore suppledhsptrk gap in the
longer wavelengths, and in future years, arc generators woulddresiwely used at both
long and short wavelengths. It would only be with the advent of improved tube
technology that high-speed alternators and arc generators weredecfipse

In 1902, Marconi observed that signals transmitted between twonstatrere much
stronger at night than during the day. Many others were alsee dwathis time that
transmissions could travel far beyond a straight-line path. $ieegon’s Optics and
then Thomas Young’'s wave theory of light, it had been widely acceptadlight
traveled in waves of straight lines, or as waves of concentric cirghesméixg outward in
straight planes. Maxwell theorized, and Hertz then proved, teefr@nagnetic waves
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were identical to light waves. Scholars at the turn of theucgntere genuinely puzzled
as to why radiating waves could obviously bend around the earth infashien and not
be limited to straight-line wave paths, as was the case igith No obvious explanation
was readily apparent for the phenomenon being observed, but severistheere

advanced. One of these theories concerned the possibility of atmogfiection of

wireless transmissions. Arthur Edwin Kennelley (or Kennelly), afgsisor at Harvard
University, and physicist Oliver Heaviside in England, sepbpradentified the layer of
the atmosphere known as the ionosphere. This layer of air was thoughpact the

propagation of radiating waves, being something like a “mirror inskyg that could

reflect radio waves back to earth. Known for many years therea$ the Kennelley-
Heavisigl4e layer, the discovery served as the foundation for futdie psopagation

studies:

Transmitter sets were quickly established in many aresg dhe Atlantic seaboard. By
Christmas, 1902, the US Navy had two land stations in operation, dmaapolis and
the other at the Washington Naval Yard. Lee de Forest installed diations.
Fessenden’s company, National Electric Signalling, built tlesgeerimental land-based
transmitting stations at Old Point Comfort, Cape Charles, andarO%gew in the
Chesapeake Bay area. In 1903, the Navy installed a dozeraGbrnit Slaby-Arco sets
for their Atlantic Fleet and established six more experimesttaions on land. The
Marconi South Wellfleet station at Cape Cod, Massachusettsamagleted in January,
1903. Wireless sets were becoming more powerful, as evidencedtazpmi himself,
when he sent a message from South Wellfleet, expecting haeayed to England
through a Marconi station at Glace Bay, Canada. Much to everyonprissjr
acknowledgement of the message came directly from Poldhu, Engtepitet! by this
event, further expansions of the Marconi wireless stations occuloed @oth the
Atlantic and Pacific coasts. By 1904, the Navy has developed 20 shtoas ten more
under construction, and wanted 50 more. 24 battleships by then careézbs/sets, and
plans called for 68 additional ships to be outfitted with transmitters. Fesbedt a new
station in 1905 at Brant Rock, Massachussets with an innovative antengia. dé&s
1906, a station in Scotland with a similar antenna exchanged sergignals with Brant
Rock.

The earliest international conference on wireless telegrapisytde Berlin Conference,
sponsored by Germany in 1903. The Conference produced a “Final Protocol” for
governments of participating countries to review, but no concreteateand aside from
the international distress signal CQD emerged from the gatheA matter left
unresolved at the Conference was the extent and type of communittaitocould be
developed between telegraphy stations of different commercial coaspain the US,
President Theodore Roosevelt established a board to coordinate governagient
activities. Up until that time, the Navy, the Army Signal @grand the Department of
Agriculture all had wireless stations with little coordinatiotween them. The Roosevelt
Report in 1904 proposed oversight responsibilities for government wirgtkgssns be
vested with the Navy, and significant restrictions were recamded for commercial
interests. Experimental stations were not extensively dealt with in the.repor
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Spark gap transmitters were the norm for the era. Many carrahand individual
stations simply used untuned plain spark transmissions, and this produged|ager
considerable wavelengths. Some experimental wireless opensggsising rotary gaps

by this time, which was invented in 1905 by Fessenden. A rotary proved to be a big jump
in transmitting ability, as it produced a clean high note that btimlcaigh static noise
more effectively than a fixed spark gap. Additionally, transmissamgd be tuned to
some extent through variable inductance coils and loose inductive couplitige
antenna, thereby producing output generally at one wavelength. , Egtehronous
rotary gaps, and quenched gap techniques came along to also improvesswirele
transmissions. Inexpensive wireless equipment and parts were becawaiihgple to
experimenters through catalogs, and some of the systemsdoffene surprisingly
sophisticated for the timé>

Loose coupling greatly advanced the receiving side of a wiredés€smposed of two
cylindrical coils with one being able to slide inside the othmwsé couplers provided
greater detection and tuning abilities than anything else detis¢hat time. Another
receiving advance occurred when John Ambrose Fleming used the Edison effecteo devis
a two element “Fleming Valve”. This device was the first vacuube diode detector,

and was made out of an Edison light bulb with a metal plate @userto it. Detector
technology again advanced when Lee de Forest invented the audion, aldéhrert
vacuum tube, in 1905, although it would take several years before #hegabes would

be reliable enough for radio communications.

(a picture of a loose coupler?; how about the cover of tfeazfiversary QST?)

While vacuum tubes were slow in developing, crystals quickly beeast@ndard means
of detecting wireless signals. Braun previously realized thatals generated one-way
rectification and conduction of electricity. By the late 1890's,uBrdad replaced a
coherer with one of his crystals to see if one-way rectiinatvould also work in
wireless circuits. It did, and experimentation by many otherareters then commenced.
By 1904, J.C. Bose had used a lead sulfide crystal for receivectideteShortly
thereafter, additional crystal detectors were designed byryH&l.C. Dunwoody
(carborundum) and by G.W. Pickard (silicon). In 1907, Pickard exhayssiuelied the
rectification abilities of over 30,000 materials, and found that m#&smsi, including
galena, germanium, iron pyrite, and various lead and cadmium suléidkshe used for
the detection of radiating waves. Crystal receivers wereepmventirely by the radio
waves emanating from the spark gap transmitter, and hence, no ewengye was
needed at the receiving end. Crystals proved to be very popular withiregnters, and
inexpensive as well. Crystal receivers could readily disadegitaphy (which could not
be done through telephone diaphragms alone), and many crystabaetauld easily
separate numerous transmitters from each other. Crystalfotieerepresented a gigantic
leap in receiving ability over all previous receiving methods, inolydjalvanometer and
ammeter readings, Hertz's spark gap receiving loops, Branly’s addels coherers,
telephone receiver diaphragms, electrolytic detectors, and even doapling. Crystal
detectors were extensively used until after WWI when vacuum tbhbeame more
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reliable, as they allowed for a cheap and dependable meansdiirtginoth voice and
code transmissions.

No radio law yet existed. The closest thing to regulation ohilveaves was the 1906
Berlin Convention, which principally dealt with unresolved issues left over from the 1903
Conference. Even though US representatives attended the Convention, theatiSdii

not sign ratify the Convention’s agreement until 1912, when the US enéstesvn

radio law. The Berlin Conference is also noted for being theifitsrnational meeting
that adopted the use of “radio” as the term to describe commuoniditiough space
without the use of wires. Up until that time, and even for manysy#zereatfter,
“wireless” was commonly used to describe communication by electrogtiagneans.

The US Navy issued “certificates of proficiency” to commadr@nd individual radio
operators, but there was certainly no requirement to obtain one. Tleatbivelief then

existing was that everyone had the right to use the airwadssa result, the Navy,
commercial services, and private experimental stations rggudammunicated with
each other, and often caused interference to each when communioattigeits. An

estimated 150 wireless spark gap transmitters were in u$8d®y many of which were
concentrated along the nation’s northeastern seaBdaBonflicts and interference
became intolerable for all concerned, since spark gaps weregut, eféry crude ‘all-

wave' emitters of radio noisg.

On Christmas Eve, 1906, Reginald Fessenden demonstrated voice trimmsmies
astonished spark gap ship operators after he inserted a carbon telephsmétter into
the field windings of an Alexanderson alternator in a shore tglegad Brant Rock,
Mass. Military and commercial operators heard Fessenden’scmasid voice
transmissions hundreds of miles at sea. Experimental stationsoom also heard the
transmissions, and the event may have been the first voice conatmmiceceived by
non-commercial wireless experiment&tsnterestingly, Fessenden initially had intended
to transmit the voice message to Scotland, but the receiving antérmashad been
damaged by a storm. So, he improvised, and sent the voice and msiidsions to
any ships who were within range. Just as important as spé&giof telephony was the
relative ease in producing modulation (AM) and continuous wave transmissions.

Other interesting activities in this time period included Marcodissovery of directive
properties in horizontal antennas, and the introduction of a wonderful dekie,
Vibroplex Keyer. On a startling note, a photo of King Edward Vlisvibe first
newspaper wire photo transmitted by wireless telegraph. It took AZesito send from
Paris, and was published in the London Daily Mirror. Wireless walgng such a huge
impact on people’s everyday lives, and the technological advanceswastonishing in
scope, that Marconi and Ferdinand Braun shared the Nobel Prize in Physics in 1909.

To many people within the federal government and among some coiganieterests,
individual wireless operators and experimenters were viewedpasblem and general
nuisance. The government’s problem was growing, too, as the numbeiretése
enthusiasts was rapidly increasing. In 1909, the first local eamatdio club was
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formed, as the Junior Wireless Club, Limited, of New York Citywdss composed of
five youths. The club later changed its name to the Radio Club dfriéan and
ultimately became a very important place of experimentatiorebaatronic research. By
the next year, ninety amateur stations in 21 states were irstbeWireless Blue Book,
published byModern Electrics Wavelengths of operation varied between 32 to 950
meters’® Many large cities sported wireless clubs by 1910, and the nushlaenateur
stations actually in operation may have been as high as 4,000 b{*1€Hicago alone
had an estimated 800 wireless amateur stations. The Wirksssgiation of America
claimed at one point some 3,000 members. The explosion of radio clubs acidtasss
led to a dominance of the airwaves by unregulated wireless egrgers: amateurs may
have comprised 80% of all high-powered stations then on the air.

The amateur’'s knowledge of wireless technology was growing, to@908, the first
radio handbook was published, entitMtreless Telegraph Construction for Amateurs,
and other books were also appeafihgln addition to running a radio catalogue, Hugo
Gernsback started three magazines having significant intierestdio experimenters,
including Modern Electricsin 1908, The Electrical Experimentein 1913, andRadio
Amateur New$n 1919. Armed with this sudden access to printed material on ragios (
opposed to there being almost no available reading material jewst yefirs earlier at the
turn of the century), many amateurs built more powerful and bejtepmed stations
than either the Navy or commercial services, and amateuss aften more capable of
radio operation&®

It was in this era that the term “ham” came into use. Blyssriginated by commercial
operators irritated at interference from some wireless ewpaters, “ham” was initially
meant as a derogatory reference to unskilled operators. Gyadhallreference lost its
negative connotation, and became more accepted as a friendly descofpamateur
wireless hobbyist&* Radio clubs exploded in popularity by 1908, and experimenters had
turned into amateur hobbyists, or “hams”.

And the early usage of “cw” was meant as an abbreviation tmtiftuous waves”, and
not an abbreviation for telegraphic code transmissions. A continuous arag®, was
quite useful in those days for telephony experiments, while g@g& generated most of
the amateur radio telegraphic signals. As knowledge of vacuuns tplmgressed,
continuous waves would be used for both telegraphy and telephony. It emdulte
thereafter that “cw” would become a quick abbreviation for codestngssions, while
“AM” or “telephony” would be refer to for phone work.

Technological advances were continuing to occur at a rapid pace. Fessendt=uithe
heterodyne radio receiver in 1905, in addition to continuing experimeirits woice
transmissions. The principle of heterodyning represented a fundanaeince in the
development of radios, and “superhets” (an advanced version of the hatemdgnted
by Armstrong in 1912) eventually would become the standard method ofreaéiation
that is still in use today. De Forest conducted telephony exgets between buildings
in New York in 1907, with a sizable amateur following listening ine tHen installed
wireless telephones aboard a private yacht in Lake Erie.Nakg was so impressed that
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it began putting de Forest equipment in its fleet. Thereupon, tHddgEcruised around
the world with 20 de Forest radio telephones aboard the ships. In 1908;ed& Bent
telephony messages from the Eiffel Tower to Marsailles,esb80 miles away. Three
years later, he would broadcast a Met opera performance i NY.

Starting in 1909, several unsuccessful attempts were made leyceonmercial interests
(in particular, United Wireless) and the US Navy to prohibittaoraradio activities. For
instance, a bill was introduced in the US Congress in 1910 that woulccbansetely
prohibited all amateur experimentation. After actually beingghdy the Senate, the
bill died in the House, through the active opposition from the Junior 88seTlub, other
amateur groups, and even the Marconi Company, who was interestetharihg sales
of radio equipment to amateurs. A bill was enacted into law in 1910riregj@ertain
commercial vessels to have wireless sets and operators on Béaldminous
Congressional testimony had been taken over the next two yearsniogceireless
transmissions, and a bills were pending on allowing the governmemgtdate the
airwaves. By early 1912, it became evident that some type ohahtegislation on radio
communication was going to be passed, as numerous commercial laad, nmterests
were pressing for varying and competing proposals.

On April 15, 1912, the wireless operators of the RMS Titanic tapdgrd the following
message to all vessels: “Ran into iceberg. Sinking fasté newly adopted Morse code
abbreviation for an emergency, SOS, was used by two Marconi Coropangtors on
the Titanic, but CQD (Come Quick Danger) also was used, owing fa¢hthat several
versions of telegraphic code were then in commorf4Several ships changed course to
come to the rescue, but were too far away. Other nearbyisseaded past, oblivious to
the situation. They had closed down their wireless rooms for the afigintthe operator
went to bed. Within two hours, the Titanic had sunk in internationalrsveBy morning,
the Carpathia arrived on the scene and rescued the survivors inTh&sbody of Jack
Phillips, the Titanic’s chief radio operator had been taken fromobribe rafts to the
Carpathia. He died after freezing waters swept him intcotean as the Titanic was
sinking beneath the waves.

David Sarnoff, then a 21 year old radio operator for Marconi, was witeéess room at
the Wanamaker store in New York when he heard the first faissages about the
disaster from the “Olympic”, the sister ship of the Titanic. #oee straight days, he
copied the reports and handled sea traffic, receiving every survivan® over the
wireless. The White Star Line, owner of the Titanic, wassting that everyone on the
Titanic were safe. Meanwhile, Marconi himself ordered radensé of all Marconi ship
operators, since he had quickly arranged an agreement with Xh&irNes for an
exclusive story. When reporters noted Sarnoff's messages to thesafiee ship, they
finally acknowledged the tragedy. Sarnoff became a logalnie for his efforts. One of
the final telegraph messages handled by several wireless aperaad: “700 saved;
1500 lost”.

(picture of the memorial fountain at the end of Manhatten Island?)

33



The events surrounding the sinking of the Titanic demonstrated tddaremational and
international radio laws. Many calls went out to regulate arahdsirdize radio
transmissions and traffic handling, as the lack of radio coordinatiopdrach efforts to
rescue Titanic survivors. Some amateur operators in the New Yeaknare also blamed
for causing interference to the rescue efforts. Severak yatar however, this claim
would be disputed in a book covering the Titanic disaster, where itnoi@sl that
amateurs strictly observed a radio silence to avoid interfentingthe survivor lists being
transmitted by other shifs.Some of the legislative proposals swirling about included
severe restrictions or the complete elimination of amateur activitoggether.

The future of amateur radio hung in the balance.

! An excellent review of Hughes’ work, including @iit diagrams and photos of the original equipnignt
located on-line athttp://earlyradiohistory.us/index.htmUnited States Early Radio Historfhomas H.
White, section 4. This on-line source also corgtdalre 1899 letter written by Hughes shortly befoie
death that summarized his experiments.

2 As early as 1843, Henry noted several instancegawk effects. Henry even magnetized a needle &rom
secondary current with a spark discharge and agpyirourrent some 220 feet away. At the time, Henry’
experiments were thought to be extraordinary exampf induction. See, Polytechnic Review, March 25
1843; US Early Radio Historyhttp://earlyradiohistory.us/1899fah.htmeciting from: The History of
Wireless Telegraphyd.J. Fahie, 1899, Appendix D, n.3; Fahie alsotioes other experimenters who
observed similar effects: “Telegraphic Journal’1241876, p.61; and “Electrician”, vol. Xliii, p.204
Henry and others clearly observed oscillatory waurg Maxwell's theories were not yet in place to
explain the significance of the observations. duld remain for Hertz to prove Maxwell right.

% Hertz never developed his early research expetBriato more reliable communication devices. Heneve
denied the practicality of such endeavors. It wdald the efforts of many others, including Marcdnido
that. See: Communication Systems and Technolag@hronology of Communication Related Events,
Part 1: 4004 BCE - 1899 AD, by R Victor Jones,rfeferences to Hertz.

* Figure 2.1 is taken fronMaxwell's Theory and Wireless Telegrapty. Poincare & Frederick K.
Vreeland, McGraw Publ. 1904, at 34. Other text® alste Hertz's UHF activities. “The Conference, in
Relation to Amateur Activities'QST,Prof. A.E. Kennelley, Dec. 1924, p.18-19; “Radi@islated for the
Experimenter”, C. William RadoQST,April 1927, p. 9-12; “Our Early Heritage — A Hisyoof VHF”, by
Bill Tynan, W3XO, Proceedings of the 2&onference of the Central States VHF Society, 18966-69.

® The picture is fromMaxwell’s Theory and Wireless Telegrapty. Poincare & Frederick K. Vreeland,
McGraw Publ. 1904, p. 39.

® The picture is shown at p.75 bfaxwell's Theory and Wireless Telegraphi Poincare & Frederick K.
Vreeland, McGraw Publ. 1904; the description of gagabola device is at 74-77. The reference to the
“small oscillator” is at p.85.

’ For references to Righi’s and Bose’s oscillatees, Poincare and Vreeland, at 85-90.

8 Branly’s coherer is detailed at Poincare and \é&ne@) at 45-47.

® Tesla demonstrated his “four tuned circuits” wésa in front of the National Electric AssociationSt.
Louis. See, ‘“Faux Wireless”, on-line site maintaine by R. Victor Jones,
http://people.deas.harvard.edu/~jones.htin the same year, he tested a small radio cibedrpowered
boat on a lake at New York's Madison Square Gartteastonished crowds.

12 popov wrote of his lightning discharge resonatoidurnal of Russian Physico-Chemical Societgg-
29, p.896, 1895.
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A review of Marconi's early experiments can be rfduat Poincare and Vreeland, at 130-140, and
following, as well agvlaver’'s Wireless Telegraph$904, at 53-65. While in Italy, Marconi initiallysed a
Righi oscillator, which was simply composed of tweetal balls, around four inches in diameter and
immersed in oil, that were connected to an inductioil. Marconi quickly developed vertical wiresca
ground for the oscillator. The receiver used aecehwith a tapper, along with a vertical wire gndund.

12 poincare and Vreeland, at 132-135 notes that Miecdirst patent issued in 1896 by the British
government was based on a Righi oscillator placethé focal line of a parabolic reflector, but thet
quickly developed larger capacity plates for hiadss, partly to increase the wavelength and rediee
interference from obstacles, such as buildingsaasihall hill.

13 The excerpts on Marconi come from: Communica®ystems and Technology, A Chronology of
Communication Related Events, Part 1: 4004 BCE91&D, by R Victor Jones.

1 From “Early Wireless: Marconi Was Not Alone”, Pingie, p. 13Arizona Antiqueavailable on-line.

5 Auto-coherers are detailed at p.68-70Méiver's Wireless Telegraphyiliam Maver, 1904. The
relaying or repeating system of M. Guarini is no&daver, p.101-104. Guarini used a system pralbfic
identical to Morse’s earlier wire-based automagilely, except that a spark induction coil and awtioeter
were added to the circuitry. This first wirelessayestation was set up midway between Brussels and
Antwerp before 1904.

18 For a description of these various devices,Maeer’s Wireless Telegraphgt 144-159; for more details
on electrolytic detectors, see, CQ, 4-59, at 42-EBctrolytic detectors were interesting devics they
were self-restoring, not limited in its receivingegd, and could receive telephony, which was anothe
favorite activity of Fessenden. Id, at 43.

" See, “In the Beginning, Part lll, CQ, 4-59, at 430, for a more complete description of these sygfe
detectors.

'8 Communication Systems and Technology, A ChronolofjCommunication Related Events, Part 1:
4004 BCE - 1899 AD, by R Victor Jones. Not onlg dihompson win a Nobel Prize, but seven of his
research assistants and his own son would eveyntwall Nobel prizes, as well. Thompson was a pre-
eminent leader in the field of subatomic partitle®ughout the early 20th centurid.

¥ From: USA Amateur Radio History And Licensing, Quitad By AC6V 1979-2000, available on-line at
AC6V’s web-site.

% The Nov. 1901 issue dkmateur Workincluded an article, “Hertzian Waves”, for the staction of
equipment similar to what Heinrich Hertz had usAdother popular article was “How to construct an
Efficient Wireless Telegraph Apparatus at Small tCdsy A. Frederick Collins, Feb. 15, 19®&Xxientific
American Supplementhese and several other early articles are availabl United States Early Radio
History, Thomas H. Whitehttp://earlyradiohistory.us/index.htpdec.12.

% The episode with the Russian ship occurred soreehigtween 1899 and 1901. See, Communication
Systems and Technology, A Chronology of CommunicaRelated Events, Part 2: 1900 to present.

22 See, Poincare & Vreeland, at 182-184. The aule@ used by Marconi may have been a Solari or
Italian Navy coherer, invented or further developgdsig. Castelli. Mercury was placed inside thherer,
enabling it to quickly regain its sensitivity aftdre electrical waves ended. A telephone was plsced
into the circuit to increase the sensitivityl., at 183.

% DeSoto considered 1900 to be rough beginning pifiexperimental amateur radio, stating that during
the “first twelve years of its existence amateutiodlourished without regulation”ld. at p.28. He further
commented that the glowing press reports of Marsat®01 Atlantic tests aided in the development of
existing “amateur radio experimenters”. Anotheurse, however, puts the date at 1908, when by that
time, amateur wireless operators and experimemters considered to be part of a recognized hobbg, S
“The History of Amateur Radio”, The Wayback Machi#&0, Bill Continelli, http://www.ham-shack.com
Desoto acknowledged the 1908 date, consideringoit be a demarcation between individual
experimentation and amateur-type of wireless wdksoto, at 23.

% |In the UK, the Postmaster General was empowerditdnse wireless experimenters, pursuant to the
1904 Wireless Telegraphy Act. Only around 50 expenters then existed in England, and they were
assigned specific wavelengths to use. CQ, 3-539at

% Thebook Wireless Telegraphy for Amateusgs written by R.P. Howgrave-Graham. See, TherDat
Amateur Radio in the U.K. and Greece: a Personavyby Norman F. Joly. In the US, a mechanicdl an
electrical hobbyist magazinAmateur Workexisted as early as 1901, but even articles thelgenoted the
activities of wireless operators, and not “amatawio” operators.
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% Additionally, the term “radio shack” may have dngted with wooden rooms or shacks that were
commonly assembled on the bridge of ships to holusevireless sets. From, United States Early Radio
History, Thomas H. White, sec. 12.

27 USA Amateur Radio History And Licensing, Compileg AC6V 1979-2000.

% Many of the commercial related references haven ieken from: United States Early Radio History,
Thomas H. White, sec.6 and 7.

2 Armstrong was unsuccessful in most of his patitigiation, and his efforts at FM band allocatioresih
been frustrated over the years by competing comalawadio and TV interests, especially from RCA and
Sarnoff. Sadly, Armstrong’s brilliance as an elearengineer gave way to the frailty’s of his opsyche,
and he took his own life in January 1954.

% The March 192@ST, at p.78-79, contained ads for Marconi and de $tdmdbes on consecutive pages,
and both ads prominently featured patent numberth&r own tubes.

%1 Simon experimented with a singing or speaking @rctransmit speech. Sedjaver's Wireless
Telegraphy,at 139-140. William D. Duddell also found that an electric avould generate continuous
frequency electric energy. The 10,000 cycle csgilhs of the arc generated the nickname “singnet) a
CQ, July, 1959, at 47.

32 A good rendition of both high-speed alternatord anc generators is located at “United States Early
Radio History”, Thomas H. White, sec. 8 & 9. Peuls arc generator was able to produce voice
transmissions over large distances as early as. 1964, CQ, 6-59, at 48.

% As late as 1921, commercial installations werengishlexanderson alternators and the Poulson arc
generators for high power, long distance radiogmaissions. The Army Signal Corp then estimated tha
80% of all energy radiated into space for radigppses was being generated by arc generators, éxglud
amateur stations from the calculations. Large artsoahspace in Army training manuals were devoted t
both the high-speed alternators and the arc. $be, Principles Underlying Radio Communication
Pamphlet No. 40, US Army Signal Corpg®2d. 1921, at p. 396-419.

% Kennelley published his beliefs in “On the Elewatiof the Electrically-Conducting Strata of the thar
Atmosphere” Electrical World and Engine&rMarch 15, 1902, p.473.

% As early as 1904, Hugo Gernsback formed the Eldatiporting Company, and offered entire wireless
systems under the name of Telimco Wireless Telég@utfits. The first national ad for Telimco sysie
possibly appeared in th&cientific Americarissue of Nov. 25, 1905. From, United States E&dgio
History, Thomas H. White, sec. 12.

% DeSoto estimated the number of “worthwhile” amatgpes of stations in 1905 to be around 150, and
up to 500 or 600 by 1910. The number of small spaniks in use may have been “several times that
number”,200 Meters and Dowmat p.24.

3" Many of the references to the early years of réwdice also been taken from thé"58nniversary issues

of QST,published throughout 1964. See for example, “ThthB®f A.R.R.L.", January 1964, p.68-74, for
the reference to a tuned versus ‘all-wave’ conflithin the Hartford Ct. Radio Club in 1914, at 70.

% The ARRL considers Fesseden’s Christmas Eve tras&ms to be the first radio broadcast by voitre.
2006, the League celebrated the 100 year anniyeo$dne event.

3 See, “Broadcast History”, p.4, available on-line hitp://www.oldradio.com/current/bc_roots.htm
Imagine the surprise of ship operators listeninglie buzzing noises of spark transmissions onlyetar a
high-pitched, whining noise that clearly had vo&@®l music content to it. At various points in Brant
Rock experiment, poetry and bible passages wetk aga Fessenden himself serenaded with a violin!

“0 DeSoto, at 25. The Blue Book was a publicatiorthef Wireless Association of America, which was
formed in association with an early publicatiMpdern Electrics.Many of he bigger stations congregated
between 300 meters to 1000 meters. Ship, govermmed much of the commercial activity took plate a
these very long wavelengthid., at 27.

*1 DeSoto, at 29, adds that 300 stations were regisjest with the Harvard Wireless Club at Bostam
there were several hundred more amateur statiothe iNew York, Washington, and Baltimore areas.

“2 Early books on wireless includedavers Wireless Telegraphyiliam Maver, Jr, 1904; and
Maxwell's Theory & Wireless Telegraphy, Poincare, 1904;

3 DeSoto, at 28, describes many commercial operatbrthe time as “hapless” and their equipment
“inadequate”. He even indicates that the Navy gsssd almost no tuners at the time for any of tlagiio
receiving equipment.
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*4 One operator, Earl C. Hawkins of Minneapolis, waen listed in the May, 1909 Wireless Registry of
Modern Electricswith the callsign HAM.An interesting history of the term “ham” is contath in:
United States Early Radio History, Thomas H. Whsestion 12.

> References to Fessenden and de forest are takarCi®), “In the Beginning, Part IV”, 6-59, at 47.

6 Of note, the radio signal “SOS” was first usedl®09 when the ocean liner Slavonia sent a distress
signal out to nearby steamers. SOS was part ofrtieenational, or Continental, Morse Code poputar
Europe, while CQD came from the American Morse Coé®wentually, the International version of code
became universally adopted, and the older, Ameri@sion dropped out of normal use. Still another

version was the Phillips Code, used by many exceligperators. This too gradually gave way to the
International Morse Code.

" SeeThe Book of RadjdCharles William Taussig, 1922.
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Chapter 3 - The Law Arrives

Experimental wireless stations, also known by this time asemradio stations, were
considered by many in the US military and by some comnengeators to be a general
nuisance to their own activities. Many foreign governments wefend of amateurs
either, contending that the airwaves should be controlled and parceladcountling to
governmental interests. In spite of such attitudes, wirelegsrstacontinued to appear
around the world. Technology was already proving difficult to bottle apldng,
especially when many thousands of highly active experimentess aatively pushing
that technology along, through continual improvement and innovation on their ow
wireless sets, as well as developing more advanced operating skills.

An international conference on radiotelegraphy was held in London, Endgfaravn as

the London Convention of 1912, wireless rules were established for coraimemnd
shipping concerns. Congress had grown weary of contending with the amnaet
jostling claims to the airwaves without any resolution, so finallpw was passed that
officially ratified the 1906 Berlin Convention. Described as the ®&dit of 1912, the

new law also incorporated many provisions of the London Convention. One very
important clause was added to the new law however that was nobfpeaither the
London or Berlin Conventions: Regulation Fifteenth prohibited private, non-cariaher
stations from using wavelengths above 200 meters, except by specialssior.
Amateur radio was thus given an official legislative birth in the UnitectStat

The thought behind Regulation Fifteenth was that if amateur iexgetation could not
be legislatively prohibited, then it could at least be highly ictett. The then prevalent
radio theory held that the effectiveness of radio signals iredldasdirect proportion to a
signal’'s wavelength. By giving amateurs the shorter wavéiengf 200 meters and
down, while awarding the longer wavelengths to government and coraimsectors,
amateur radio could be relegated to radio wavelength oblivion. Eventuséyest in
wireless at the individual level would wither away.

But interest did not wither away. It blossomed, instead. By the end of thestiedtyfear
of enforcement under the new Radio Act, 5,000 amateur stations warselt; and there
may have been 10,000 stations with equipment capable of covering fieg® niind
while the new law mandated activity below 200 meters, mangdex amateurs as well
as unlicensed experimenters and other individuals continued to operate2@Baveters,
and with more than one kilowatt of power. So long as some decencshaas toward
government and commercial stations, other regulatory matters were not oledy. cr

The Bureau of Navigation of the Department of Commerce iyitialas given

jurisdiction by the Congress over the regulation of airwaves inUthe The Bureau
authorized and licensed amateur radio operators, and initiallyictedtramateur
transmissions to a maximum power input of one kilowatt, and alk g5z transmissions
now had to possess a damped wave with a decrement of 2%.



Before the Radio Act, amateurs simply made up their own cdlith the passage of the
new law however, licenses and call signs were issued onlycaftier requirements of 5
WPM and written exams were passéd.Skill Certificate #1 was awarded to a very
interesting and well-known wireless operator, Irving Vermilya, wtas given the call
sign 1ZE. He operated into the 1950’s, always with a very loud gNakbn the lower
bands.

The commercial radio industry was then going through a severe -shak&lany
companies had been found to be either grossly inefficient or outsigick fraud
schemes. For example, United Wireless, the first wireleast” possessing a near
monopoly status, had been found guilty in 1912 of both massive stock fraud aad larg
patent infringements. The American subsidiary of the Marconi @géseCompany then
took over the assets of United Wireless, and with that, becamarg¢fest radio company

in the US.

Radio advances were continually being made. The Audion tube had beemachppon

by several engineers and scientists of the day, until it had achieved workotigadity at
reasonable cost - the original audion was both inherently unrekaigeprohibitively
expensive. In 1912 or 1913, Edwin H. Armstrong, while an undergraduate satdent
Columbia University, invented the regenerative receiver whetoble an audion and
used it to amplify a receiving signal through a tuned plate addgcuit. Regeneration
thereby transformed the audion from a simple detector into an fenmf received
signals, and this constituted a major advance in receiver technologi®14, a carrier
wave had been combined with two sidebands to improve the quality of audio
transmissions. Within a year, it was found that the carndrane sideband could be
suppressed without impairing the quality of the transmitted audio. foUmelations of
single sideband had thus been laid down by 1915. In the same yeaicampdrysicist
Manson Benedicks realized that germanium crystals could convemhalihg current
into direct current. This discovery would lead to the development ohtbgrated circuit
many years hence.

In an effort to aid the relaying of radio traffic among amatetire American Radio
Relay League formed in May 1914 by Hiram Percy Maxim. In Seaipée 1914, the
League published a map showing the location of 237 relay stations iratg2 snd
Canada. Over 400 stations were listed in the League’s firstoLiStations of October
1914. The second edition of the League’s List of Stations, published irhM&i5,
contained 600 stations. The first issue of @&Tbegan publication in December 1915.
Other organizations were also promoting radio relays by the.tin 1915, Hugo
Gernsback started the Radio League of America (RLA) ifiaditin with The Electrical
Experimentermagazine, and relays through this organization were scheduled soon
thereafter.

Figure 3.1 - An Amateur Radio Station, circa 1914. This was a complete amateur

radio station in 1914 — no tubes! Note the flat top aerial, the gjaarkransmitter, and
the silicon detector. Tubes were not overly common until after World War I.
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War broke out in Europe in August 1914, and the operations of amateurs in England were
prohibited through the Defence of the Realm Act of 1914. Canadiatearsalso went

off the air in August 1914. In the US, amateur transmissions hated by the US Navy

in California, Utah, Arizona, Nevada, and Hawaii. The ARRL offeredsices of

more than 600 League members to the Secretaries of Navy andONaramateur in the

New York area, 2MN, meticulously tracked the transmissions ofoadobast station
operated by Telefunken at Sayville, Long Island, and provided evidbaté¢he station

was sending coded messages to German submarines at sea con&kiednshipping

from New York Harbor. The government thereupon shut down the operatian as
violation of the US’s neutrality agreements in effect at the time.

With war looming on the horizon, the relaying of radio signals fneceastly important
to the both the amateur radio community and to national defense .effbetd_eague’s
President, Hiram Percy Maxim, was instrumental in secuniog fthe Department of
Commerce the 425-meter wavelength for use by specially autioazeateurs who
relayed messages and other bona fide traffic through radio tinek. IThe RLA
sponsored “rotary” messages in 1915 as well as a Washington's Bintelssage that
may have successfully been sent coast-to-coast on February 22, 1#16ARRL
attempted a national relay in 1916, and sent out its own Washingtottisldirmessage
in 1917. Using an extensively developed relay trunk line, the Leaguevedhee
successful transcontinental relay on January 27, ToA%ew days later on February 6,
1917, the same ARRL relay system accomplished the first ami@nental round trip
message origination and answer in an astonishing time of one hour and twenty rhinutes.

Figure 3.2 — A Radio Relay Trunk Line. The following map shows proposed relay

trunk lines around 1916. Note the pattern of three north-south routes anedktevest
routes terminating back into a connection along the West Coast.
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The success of the radio relay system was, in no small meakigeo advances in
receiving capabilities. Armstrong publicly disclosed his regene receiver to the
amateur and professional radio communities in 1915. Within a year, eémmamand
homemade versions of Armstrong’s regenerative circuit were in yisenhateurs. The
reception of spark transmissions increased, in some instancesgelt several hundred
miles, gs regenerative receivers had greater sensitivity thantgpes of detectors then
in use.

Figure 3.3 - The 1915 Armstrong Regenerative Receiver Circuit. The following
schematic shows the first Armstrong regenerative receiveis sthiematic was the basis
for innumerable homemade amateur receivers.
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On April 6, 1917, America entered the war, and all amateur radio stations weddler
lower their antennas and render their radio equipment, including reseineperative.
The Navy asked the League to supply radio operators for the wdminwéan days, 500
amateurs had volunteered for service. Over the course of the waeebe8,500 and
4,000 amateurs joined the Army and Navy, most of whom went intoirdtenireless
signal corps of the various services. In September Q%7 stopped publishing, as its
editor, Clarence D. Tuska, had also joined the war efforfuska served in an important
capacity with the Army radio corps, selecting and traininguies for radio related
duties. Other amateurs also served with distinction — one notadewes that of Edwin
H. Armstrong, who invented the superhetrodyne receiver while stdtairee Signal Corp
lab in Paris, Franc¥.

An armistice ending WWI was signed on November 11, 1918. The Ledgueed in
February 1919, an@STbegan publishing again in June 1919. Meanwhile, on April 12,
1919, amateur receiving privileges were restored. Canadiar@satent back on the
airwaves on May 1, 1919, after a five-year hiatus. There weraasewesuccessful
attempts in Congressional Committees, both during and after thetovaive the
Secretary of Navy permanent control of all radio in the US. tAmraradio was once
again in serious threat of extinction. In an early and effectisglali of lobbying, The
League sponsored a “blue card appeal’, and thousands of cards wer@ gent
Congressional members from amateurs and their relatives. HiRramy Maxim
personally lobbied Congress for restoration of amateur radio @gleSupport in
Congress swung towards amateurs, and a joint resolution wasluoéd in the US
Congress calling on the Navy to release its hold on radio fremsete Navy finally
consented, and amateur transmitting privileges were authorizee idS at 200 meters
in October 1919.

Even while amateur radio activity was just starting up agaithéenUS, experimental
work at UHF frequencies was being conducted in Europe by Marcorii919, Marconi
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was using dipoles and parabolic reflectors on frequencies nedrisvibday 2 meters.
He even built a 150 Mc AM transmitter using a using a V24 triodeevdhe receiver
used a diode crystal detector. Other experimenters in Europealgeractive on the
UHF frequencies. Triodes were adapted to work at 900 mc, andotbeinner of
magnetrons, diode valves with a split cylindrical anodes, were undetodenent as
early as 1920

Figure 3.4 — Marconi 2 Meter Antennas. The following diagram shows interesting
dipoles and parabolic reflectors made by Marconi for 2 Meter work, circa 1919.

In addition to previously discovering that vacuum tubes could amplify Isigima
receivers, Armstrong also realized as early as 1912 that audohd loe made to
oscillate at radio frequencies. These oscillations produced a contimawes or c.w.
Sparks and cw and were both used by the military during WWI. &feewar, spark gap
transmissions still dominated the amateur airwaves even though sparéied
tremendous interference. For instance, a spark signal center@@0ometers could
generate noise of varying amplitude from 150 to 250 meters, eveth@iff¥ decrement
as required by regulations. The adoption of cw as well as thefuseuum tubes was
slow in coming, however, and this was largely due to the lack afrdaible and
dependable equipment. This state of affairs changed in 1920, when the Radio Corporation
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of America introduced a very popular five-watt tube, the UV-202, foy @8l. More
powerful tubes quickly developed from there.

(picture of a 2027?) ,

Although there is some dispute as to who issued the first QSI, bgrl1919 ARRL
members were circulating cards for reporting the receptionmaiteur transmissions.
Within a short time, the famous Flying Horse Radio Amateurtb@ai was published,

and that aided in the mailing of QSL cards throughout both the country and
internationally*®

Radio technology had been advanced in the war effort. Vacuum tubes, contwavess
and many other innovations had been utilized by the military pow&®&Nh and certain
civilian interests and sectors were beginning to show intarébese developments after
the war. In the aftermath of WWI, nationalism was evident @& piblicy of many
governments, and the US government became concerned that radio techmatogy
moving out of American control. This led to the creation of thdidR&orporation of
America (RCA). Initially formed as a competitor to Britistarconi, RCA took over the
American subsidiary of Marconi, and General Electric becameainent company of
RCA. Recognizing that military communication needed to remaimmiiS control, the
US Navy had a representative on the RCA Board of DirectordhitWg short time,
AT&T, Westinghouse, and United Fruit developed alliances with RCAglblyepooling
some 2,000 radio and electronic patents. Even though the federal goveencmniaged
the formation of RCA through GE, federal anti-trust action then t@itwo companies
apart. From that point on, RCA was able to grow on its own idtan@anant company in
the radio industry’® Meanwhile, Westinghouse separately bought patents from Edwin
Armstrong and Lee de Forest, to continue their presence in the electreliss fi

Radio receivers were now rapidly advancing in their sophisticatA neutrodyne circuit
was invented by L.A. Hazeltine that achieved greater stalmlitye circuits. Also, the
superhetrodyne receiver became more widely available. Ithweas sensitive to weaker
transmissions, and that allowed for better reception of individuabssat The “Reinartz
tuner” also had very good performance, being a regenerative receiverawiexed
feedback coil. These circuitry improvements aided in receivembddigs. Reception of
real DX transmissions was becoming more a possibility.

With 10,809 amateurs licensed by June 1921, the combination of spark gapanterfe
coupled with only a loose compliance of wavelength and power restscled to the
Department of Commerce issuing informal but rather direct nimtesmateur radio
enthusiasts. The League commenced a campaign aimed at the adoptienfasf all
amateur use, and developed a strong belief in the self-policitigecfederal amateur
regulations. Dozens of articles appeare@®iron good operating practices, with regular
admonishments from none other than Hiram Percy Maxim, the co-foundédtrasident
of the League, to improve both operating skills and the technicatigmdies. Amateur
operator compliance with all regulations became a top priority with the ARRL
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In December 1921, ARRL radio tests were conducted between the (& attmhd, with
several ARRL and Radio Club of America members, including Edwin siong,
transmitting and America’s Paul F. Godley, 2ZE, listening ins@d&, Scotland. These
“Transatlantics” showed that the transmission of continuous wavesvastly more
efficient than spark® It soon became clear that a 5 watt transmitting tube caasitigle
as $8, when made into a single tube CW transmitter, could outperfeeny éarge spark
coil.

Figure 3.5 - 1921 Godley Receiver Used in Trans Atlantic Test®aul Godley was the
nation’s foremost receiving expert when he built a receiveedasm the following
schematic. It was the most advanced receiver built up toithat tNote the amazing
differences from the equipment of only seven years before, in Figure 3.1'8bove.

Crystal-controlled transmitters began appearing regularly obdhds, and these radios
immeasurably improved the stability and overall quality of amatamsmissions.QST
even ran several pioneering articles on quartz crystals, includingchgvind and adapt
them for amateur us8.At the same time that CW and crystals were improving the
transmission of signals, the reception of radio waves advanced oralsiwats, too:
Godley’s receiver in the transatlantic tests used 10 tubesnthgthave approached
single-signal cw capabilities. Armstrong disclosed another ©frventions, the super-
regenerative receiver, in 1922.The super-regenerative would be greatly used a decade
later on the ultra-high frequencies where it broad-banded naiule eceive modulated
signals. Crystal detectors were also being widely usedcdeivers by this time, and one
article even suggested that wireless operators in the Montbldiarea experimented
with a junction-type of circuit for the crystals, coming remaftkalose to a crude form

of transistor some 20 plus years before Bell labs invented theedé¥idvances in radio
technology ended the era of the spark coil. By 1922, amateurs wereyqumking to

cw, relegating spark transmissions to the status of an antique.
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(picture of 8-22 QST cover and article?)

“Low loss” receiving tuners were developed in 1923 and 1924. Frequency Modula
techniques were more fully developed by Armstrong and otheim ieffort to reduce
radio static and background noise. The new FM methods necessitatetethef
frequencies above 30 Mc where space was available for wide bandwidthissiosm

Amateurs were having great adventures. The ARRL selectezhtaperator, Don Mix,

to accompany the McMillian Artic Expedition. Mix took along a 200:enstation, and
using the call WNP, made hundreds of contacts on the way backrémtbfthe Artic.?®

Use of amateur radio on the Expedition was so successful that dotzeother
Expeditions, including those by Admiral Byrd, used amateur radio on their own missions

During this era of amateur innovation, broadcasting was exploding ahesstion and
abroad. Amateurs were then allowed to broadcast music, news, anditetherof
interest, and hundreds of them did so by modulating their CW traassniEor several
years, a Westinghouse engineer, Frank Conrad, 8XK experimented lvettbacame the
first commercial radio station. He played music and broadcdsted his garage in
Philadelphia. In September, 1920, Conrad was mentioned in an ad for @eEuwere by
a local department store. The receivers quickly sold out! A piesident at
Westinghouse, Harry P. Davis, realized that idle plants of Wgsgtuse could be put to
good use building receivers, and Davis proposed to build a statioa ®Wdktinghouse
facilities. KDKA in Pittsburg went on the air on November 2, 1920qufie 360-meter
wavelength and having 100 watts of powerThereafter, Westinghouse quickly
established WJZ, KYW, and WBZ at its plants in Newark, NeweJer€hicago, and
Springfield, Massachusetts.

Technology had advanced to the point where commercial broadéasfsrmation was
technically practical and economically feasible. In 1922 alone, &lrB08 new
broadcasting stations were licensed in the US, versus a totallyokight in operation
just a year before. All transmissions were on the same araytl. Additionally, 1,200
amateurs had made at least one broadcast by 1921, and some had debeloped
broadcasts into regular programming. In Britain, the British BrosidgasCompany
(BBC) was formed and began a rich heritage of sending out broadffastshon-
commercial nature. With the creation of the BBC, control of thésBrairwaves by
British Marconi abruptly ended. The massive surge in broadcastingteaffamateur
radio organizations.QST briefly used a “Citizens Radio” motif before returning to its
banner of being “devoted entirely to Amateur Radio”, while Gerrslust interest in his
magazine sponsored RLA, and wandered off towards coverage of broaglcastin
information.

Interference problems quickly surfaced. Between amateur spadiating regenerative
broadcast receivers, wireless stations at sea, and overlappoagicast stations,
complaints arose within short order. Non-selective broadcastveesecontributed

greatly to the problem. To deal with the matter, Herbert Hgotrean Secretary of
Commerce, assigned separate frequencies to broadcast statiwmegquired the stations
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to be licensed. Further, Hoover prohibited broadcasting among theuarpapulation.
Quiet hours were imposed on amateur stations in evening hours. Hooverobatly

exceeded his authority in making these decisions, but immedidtefytiae regulations
went into effect, broadcasting by amateurs quickly dropped off favaite pastime.
The ARRL referred to The department of Commerce’s reigastas “gentleman’s
agreements”, with which there was a general compliance witharbgteur radio
operators.

So much activity relating to radio transmission was taking plhat the government
began to adopt standard and uniform practices and measurements of dheaaeks.
The Navy commissioned a great experimental station, NAA, Bgton, Virginia in
1910. The station began regular broadcasting of time signals in 1913sarmbatiucted
twice-a-day weather reports. The three masts at thedacagre so tall — between 450
and 600 feet — that transmissions at the Eiffel Tower in lBatikl be heard from NAA.
Within a few years, NAA engaged in transatlantic radio comnatioic with the Eiffel,

and in 1916, worked Honolulu on phone. Other governmental tests and activitees wer
also occurring. The Bureau of Standards and the ARRL conductedgding tests in
1920’s, and the Bureau put the now famous WWYV station on the air in May 4920 i
Washington, D.C. Regular schedules of standard frequency sigoalsred by May
1923 on assigned frequencies between 75 to 2000°kHRuring this time, the Bureau of
Standards recommended the use of frequency designations instesmeofraditional
wavelength measurements.

With amateur activity occurring on 200 Meters, many hams and non-hamgei&elly
believed that wavelengths below 200 meters were useless forwadk. The Allied
and Axis powers during WWI had both experimented with shorter waythie. After
the war, some amateurs were beginning to report very good condifmmsever they
tried out the shorter wavelengths, or “short waves”. Conceftedsewere made to use
these short waves for radio communications. Several amatetgdasting and planning
for both Atlantic and Pacific Ocean contacts, using better equiparel pre-arranged
schedules. Then, a two-way transpacific contact was made on Kewezb, 1923
through the course of routine operating between Charles York, U7THGaaimg,
Washington, and an American operator in Tokio, Japan using the call3UPU.

After much work to improve operating skills and equipment, severahptsewere made

at a direct contact to the European continent. On November 27, 1923, a transatlantic two-
way contact was accomplished on 110 meters between France'De&mn 8AB, and

two of the most experienced American relay managers and equiprpaningenters of

the day, Fred H. Schnell, 1IMO, and John L. Reinartz, 1QP-1XAM. Dozemst if
hundreds, of hams listened in on this historic exchange between the wttifilee
signals were booming at each end of the path! The Atlantic had shemessfully
crossed, and with great styie.

With 15,000 amateurs then being licensed in the US alone, great npeivities were

regularly occurring. Over the next few months, dozens of othernutearr stations had
two-way contacts with several other countries on wavelengths &etd@8 and 118
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meters® The distance barrier was being broken at home, too. Many amatetes
having regularly nighttime two-way contact coast-to-coast by 192&mpts were then
made at daylight “transcons”, by connecting with a west cdasbis before sunrise
there, and then working as far into daylight on the east cogstsatble. On January 12,
1924, 6 XAD of Catalina, California, and 2ADM of Schenectady, NY, @eted the first

transcon under daylight conditions on both sides of the cofftaBtaylight transcons
became regular events by the summer of 1924. By the fall, arsiEsttion worked to
New Zealand, a distance of 12,000 miles.

For many years, the propagation of radio waves remained aafengstery. The
amazing long distance work being done by amateurs became radily renderstood
when an English physicist, Edward Appleton in 1924 confirmed theeexistof the
Heaviside - Kennelley layer that was first proposed in 1902. Appleansmitted radio
pulses vertically upward, and then analyzed the pulses as they detinome the
reflecting ionospheric layer.

The rush was now on to the higher frequencies. On July 24, 1924, the Camerisdi
Navigation authorized additional amateur radio wavelengths at 80, 40, 20, a@tdrS:™
While amateurs were authorized to use portions of their existiagelengths for
telephony, all of the new wavelengths, including 5 Meters, weralipitimited to CW
operation®* Additionally, spark transmissions became restricted for usenbyn150 to
200 meters, and special amateur stations above 200 meters were @ didoged.
Operating practices among amateur wireless stationsasingdy moved away from an
early “anything-goes” attitude, too: direct communication weidmmercial and military
services was eventually banned, and other eccentricities ofahm@uding the playing
of music and the sending of sporting and news reports over the aérfreemned upon
and ultimately restricted to only commercial operatichs.

! Interestingly, the term “amateur” was not usethim Act. Instead, the regulation applied to statitnot
engaged in the transaction dfona fide commercial business by radio communication or
experimentation...”. A definition of ‘amateur” wouttbme for the first time, many years later, in thest-
National Radio Conference of 1922.

2 One writer believes however that a supposed ititedb away with amateurs by the 200 meters aliocat
was a bit overdrawn, and became a common beliehgramateurs in the early 1920’s. See, United States
Early Radio History, Thomas H. White, sec.12. Amotbn-line author, William Continelli, felt thateh
200 meter restriction was a reaction to amatelerfietence over the years, and especially to amateur
activity during the Titanic disaster when the Cdngawas within range. See, The History of Amateur
Radio, The Wayback Machine #2, Ham-Shack.com.

% DeSoto, at 35.

* Initially, amateur call signs were issued by a bemindicating the radio district that the amatiéed in

(1 through 9) followed by two letters between A ald for example, 1AW. X calls signs were issued f
special experimental stations (ex: 1XE); Y for Smhacenses (9YY); and Z for Special Amateur licess
(822). 1x3 calls (LAAA) were issued beginning in1#9 W and K prefixes were not assigned to Amateurs
until Oct. 1, 1928, and N prefixes were not comnomitil at least the 1970’s. See, USA Amateur Radio
History and Licensing, Compiled By AC6V 1979 — 20@1F this and more information on call signs.

® The diagram, including the text box, was takemft®ifty Years of A.R.R.L.", ARRL pub. 1964, p.19.
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® Gernsbhack’s magazine sponsored RLA and Maxim@gfiag ARRL andQSThad an on-going rivalry
until WWI, when amateur radio was shut down by wer. For a nice review of this rivalry along with
notations of competing relays and running commegnfi@mm their two respective magazines, see: United
States Early Radio History, Thomas H. White, s€c. 1

" Both of these League sponsored relays are vivittpunted by DeSoto, at 49.

8 This map was taken from “Fifty Years of A.R.R.Ip15.

® “ARRL: The Early Years”QST,Feb. 1964, at 71-74, contains a very nice desoriptif Armstrong’s
circuit and its impact on amateur radio receptibititées.

9 The schematic, including the text box, was takemf“Fifty Years of A.R.R.L”, p.20.

™ An interesting perspective of WWI and the earlysiaf ham radio is presented in “Twenty Years of
Amateur Radio”QST,May 1934, p.20-26. See also “ARRL: Amateurs Séifveir Country”,QST,March
1964, p.66-76. DeSoto states that the number of Madio men increased from 979 in 1917 to 6,700 at
the time of the Armistice, and that a “considergieportion of these, especially in the higher keds,
were amateurs”. DeSoto, at 52.

2 Armstrong developed the superhet in an effort étect German submarine signals around the lower
wavelengths of 80 meters. The signals were heteextlyo lower frequencies where vacuum tubes could
boost the signal strength. See, Bill Tynan, “OurlfEaleritage™, Proceedings of the 98Conference,
Central States VHF Society, 1994, at 66. Armstrpuablicly disclosed his invention in “A New Methad
receiving Weak Signals for Short Waves”, Proceeslimigthe Radio Club of America, Dec. 1919.

13 See VHF/UHF Manual RSGB publ., # ed., 1991, at p. 1.1-1.2.

“The diagram is taken frofthe VHF / UHF ManualG.R. Jessop, G6JP" &d. 1991, RSGB publ, p.1.2.

5 One claim was that C.D. Hoffman, 8UX issued thstfiQSL card, while another claimed the first
European QSL card came from W.E. “Bill” Corsham \2f Willesden, London. A post card with the
call 8BML was reproduced in “Wireless World” in May923. See, USA Amateur Radio History and
Licensing, Compiled by AC6V, 1979-2000.

16 Communication Systems and Technology, A ChronolofjCommunication Related Events, Part 2:
1900 to present, contains a good summary on tagamships of the government, RCA, and GE.

" The Department of Commerce’s informal demand Htpsgicing is noted at DeSoto, p.68. From the
inception of the League, compliance with the retjoites was a must: official relay stations of theague
could be de-listed if skill levels and equipmentreveot kept up to date. By publication of the 1925
Annual QST Index, for instance, over 20 articlesemvgublished in just that one year on “good opagati
practices”.

'8 The cover of the January 1923ST,and the accompanying story, noted the Transatlaesicin great
detail. Godley not only used one of the most ssiiifited receivers of the era, but his antenna avas
beverage. This was likely the first beverage ewsdun the UK. For an interesting English perspectif

the tests, see: The Dawn of Amateur Radio in thé€ dnd Greece: a Personal View, by Norman F. Joly,
who notes that eight British amateurs had alsoezbtiie message correctly, with one of them usirg an
simple three valve receiver and an inverted L \&iméenna.

¥ The Godley schematic, including text box, was tekem “Fifty Years of A.R.R.L", p.46.

2 The first article to appear on the use of crystes “Oscillating Crystals”, H.S. Sha@ST,July 1924,
p.30-33. Other articles included: Sept. 1924, \f);XJan. 1925, p.35; Dec. 1925, p.62; Nov. 19281p
Aug. 1925, p.35. Crystal grinding and mounting wascribed at May 1928, p.24; and Feb.1928, p. 27.

2 Armstrong disclosed this receiver in “A Super-negiative Circuit”, Proceedings of the Radio Club of
America, June, 1922. He then wrote about the vecen “A New Method for the Reception of Weak
Signals at Short Wave Length€)ST,Feb. 1920, p.5.

2 “Transistors in 1923?”, Ronald L. Ives, Jan. 1969), at 35+ provides for very interesting readiAg.
large number of wireless experimenters in the N attached a phonograph needle to a silicon trysta
mounted in soft solder and then carefully splitisat the crystal was supported by two “blobs otlsd!.
Bias of either polarity was applied across the sefiler mountings. Performance on occasion “wtera
remarkable”. These experiments ceased in 1924 wblephone repeater tubes found their way into
amateur “blooper” regenerative receivers.

3 QST'sin 1923 were filled with news of the Expedition,dap sketch of the McMillian’s ship, the
Bowdoin, graced the cover of the October, 1923eisstihe Expedition was featured in that issue B p.
12, “White Silence of Artic Broken”. President Qidge even sent a Christmas greeting to McMillian a
the North Pole.

49



2 KDKA was initially owned by Westinghouse. Duriniget first night's broadcast between 8:00PM and
midnight, Conrad and an assistant, Donald Littlencunced Warren Harding's Presidential election
victory. One thousand listeners may have heaglfitst broadcast. The event was given wide cowerag
the print media. The station was featured on theicof the May 192&ST.

% The history pages of the WWV web-site contain®n@sting information on WWV, WWVH, and
WWVB. See,http://www.boulder.nist.gov.htm The original transmitter in 1920 was a 2 kW &pgap.
Output power by 1923 was 1 kW, and the accuradh@transmitted frequency was quoted at “bettem tha
three-tenths of one per cent”. Quartz oscillatm&talled in 1927 dramatically improved frequency
accuracy.

% DeSoto, at 85, states that this contact was aedegs valid within amateur radio circles, but titide
was known of the Japanese station or its Ameriqaarator, and that the authenticity of the contaat h
never been “completely established”. The conteat described in and was factually accepted as laeing
non-scheduled contact in “Direct Contact with Jdpd&pST,Feb. 1924, p.14. The contact was on 200
meters. The city of Tokyo was spelled at the taséTokio”.

%" In preparation for the attempt at an intercontiaboontact, Deloy visited the US to study American
radio techniques, Schnell secured permission tathesd.00 meter wavelength; and Reinartz designed th
transmitter in use by all three stations makingatiempt. DeSoto, at 85-87, has a very nice gsguon of

the historic exchange. “Fifty Years of A.R.R.L1964 ARRL publ., at 35-39, has an extensive disonss
of the matter, as welQST heralded the event in “Transatlantic Amateur Comication Accomplished!”
Jan. 1924, at 9-12; “1XAM’s Transmitter”, Jan. 492t 26-26.

% Several notable contacts with foreign countriesewdescribed in “The Progress of Transatlantic
Amateur Communication'QST,Feb. 1924, at 15-18.

2 “Daylight Transcon at Last”, May 192@ST,p.41-42. No one knew that the contact was finighinthe
daylight on the west coast until reference was naafiev weeks later to an almanac, which listedisarin
California on that day at 6:29AM. The contact ehdée6:36:30 AM pacific time.

% The initial regulations did not specify the exfrequencies or wavelengths of use, only “75 to &lers,

40 to 43 meters, 20 to 22 meters, 4 to 5 meters.e&, SThe New Short WavesQST,Sept. 1924, p.8-9.
The regulations further noted that the new baratations were “necessarily tentative because ofapig
development taking place in radio communication”.

3L “Twenty Years of Amateur RadioQST,May 1934, at 23-25. Telephony activity in a sectidrone of
the newer frequencies, 3500 to 3600 kc, was authdiin early 1926. See, “New Phone Band Authorized”
QST,Feb. 1926, p.8, although many hams and amateuniaegens, including some within the ARRL,
believed that phone techniques had not yet advafacezhough to ensure quality levels of communarati
at short wave lengths.

32 Amateurs were prohibited from generally commuriiawith commercial and government stations in
the October, 1927 regulations issued by the FR8e flaying of “music, lectures, sermons, or anyepth
form of entertainment” was also banned. “Change&mateur RegulationsQST,Dec. 1927, p.24.
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Chapter 4 - The Beginnings of U.H.F.

Prior to July 1924, virtually no amateur activity existed on verytshavelengths. In
fact, at the First National Radio Conference in 1922, amateupo rgdort-wave
frequencies weren't even discussed, let alone any ultra higityabeing mentioned. At
the Second National Radio Conference held in March 1923, all fregsebeiow 130
meters were specifically reserved and available for uselmnipecial licensing of the
Department of CommerceAbout the only written reference made to UHF in amateur
circles was a small query in an ARRL Editorial concerningrswave experimentation:
“Wouldn't it be fascinating to have an amateur band from 40 to 50 sn@teven from 4

to 5 meters, where we’d have to develop totally new methods and hew apparatus to
make them work?# The reference by the League to 40 and 5 meters was ndymere
random thinking. On the contrary, it was quite deliberate in naasréhe ARRL had
been negotiating for a year with the Department of Commercadftitional frequencies,
including the ultra-high regioh. The 1924 allocation of a 5-meter amateur wavelength
therefore marked the very beginning of the ultra-high era in amateur radio.

Figure 4.1 — The Original 5-Meter Oscillator. The following picture is the first 5-
Meter oscillator ever described in an amateur radio publicatiate that all of the parts,
except the transformer core, are handméde.




5-meters was initially viewed as a short wavelength. Fdaieg, as late as 1927,
construction articles were treating 5-Meters as a “short-wavelt became quickly
apparent however that the frequency allocation might be radatiéfiérent from 110, 80,
or even 20 meters. Articles began to note 5-meters as ama-Hilgh Frequency”,
abbreviated as “U.H.F.”, and 10 meters was also commonly treated adtra-high
frequency. It wasn’t until 1930, however, that radio magazine indsesreferred to 5-
meters or 10 meters as ultra-high frequenciesThe term “Very High Frequency”,
describing the radio space between 50 and 400 Mc or so, first cameigespread use
in WWII. What we commonly think of today as being the UHF &petc and the
“microwave frequencies” came into use even ldter.

Additionally, early references to amateur allocations were iaiyr in “wavelengths”
with the basic measurement being in “meters” (for example: 2@@ers). This
designation was only occasionally translated into a frequen@sunement, normally
expressed in kilocycles. It took much encouragement before frequency desgmadre
regularly used. In the ultra high ranges, even when frequency measuremertsigest,
“kilocycles” and not “megacycles” were often employed. Thentenegacycle, or mc,
was advocated in the late 1920’s, but gradually developed only therelmitiications of
frequency in Megahertz instead of megacycle were even longethe making.
References to “bands” (as in the 80 meter band, etc) did notintomegular usage until
separate tuning ranges or bands developed on amateur receivers,hattraoug early
references to 5 meters and % meters did mention “band” actDitying the early years
of equipment development, a simple tuning knob moved a receiver through itee ent
radio spectrum, often in a single rotation. Any references to “Damwdse more
illustrative than real.

By the mid 1920’s, a few hams had begun experimenting on 5-mdteesoriginal 1924
5-meter allocation was actually between 4 to 5 meters, or 60,000 to 75,000 kilocycles, but
was loosely characterized as being “5-Metéfsth October 1924, the Third National
Radio Conference changed slightly the amateur wavelength boumdasgned a few
months before in July, 1924 by the US Navy in order to establish pnecese harmonic
relationships, and thereby reduce interference to broadcast st#tahat time, the 5-
meter wavelength was changed somewhat to 5.3 to 4.7 meters (56,000 to 64,830 kc).
the next year, the 5-meter allocation was more precisely dedisibeing between 4.69 to

5.35 meters, but still at 56,000 to 64,000 kilocycles in frequé&hcy.

On March 17, 1925, the Department of Commerce allocated frequemnciesresters
(400,000 kc to 401,000 kc) for amateur use. In announcing the new wavelength, the
League indicated that the Bureau of Navigation acted at thestegjuthe ARRL Board

of Directors.*® Supposedly, 400 Mc was developed for “beam experiments”, as this wa
the resonant frequency of popular bowl-shaped electric heakech would be pressed

into service as a dish antenrd. Little activity initially occurred on this ultra high
frequency however, and one writer believed that “this band is oksttenly in that it
demonstrated the confidence built up in the Department concerning pleeinegntal

ability and value of amateur radio®* Several article appeared on construction
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techniques for the new band, but almost all parts, including the tudik$o be modified.

> The new frequencies were posing severe challenges to everoshexperienced of
amateurs.

Figure 4.2 — Tubes for % Meters. The following picture shows various tubes being
reworked and physically altered for use at % méters.

A technical editor at the ARRL, Robert S. Kruse, made huge contiitsuto the early
usage and development of 5 and % meters when he wrote numerdes ar@STon
equipment at UHF frequencies. He also wrote or co-wrote a mo@8llycolumn
entitled “Experimenter's Section Report”, (which many amateefesred to as the “X
Report”, for short), and was the author of several articles on ddengr tests jointly
sponsored by eth Bureau of Standards and the ARRL in'19@@her writers also made
early and important contributions to the understanding of UHF activities.

Figure 4.3 — UHF Schematics. The following diagram of various transmitter circuits
was taken from one of Robert Kruse’s articlgs.
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With the advent of short wave and ultra high frequencies availaliteetamateur, the
radiation and reflection of radio waves became oft-discussed subjaalbert S. Kruse
engaged in ground-breaking work in the early 1920’s with the jainéd&. of Standards
— ARRL fading tests. Other writers also made important conioibsit to radio
propagation theory at short wavelengthsAmateurs also wrote of their efforts at
horizontal wave reflections and polarization atteniptsStill others were commenting on
the effect of Auroras on radio signafsU.H.F. activity reports were being analyzed in
the context of the various propagation concepts and beliefs flodig. dnternational
5-meter tests occurred in July through September of 1926, resuttitigei 5-meter
reception in Tripoli of an Italian transmissiéh.Domestic long distance reception reports
and records were also being noted and closely reviétved.

With amateur radio contact becoming more common internationallyastfeit that an
amateur organization was needed to foster the hobby throughouobtite whe ARRL
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took the lead in forming the International Amateur Radio Union (IARJ)925, and
League officials, including Hiram Percy Maxim and K.B. Warrts#came the initial
officers of the new international bodyAn organization dedicated to international radio
pursuits quite progressive for the time, since no governmental ,treatyding any
signed by the US, then recognized amateur radio at the internd¢osla Indeed, many
governments were very leery of any private, non-governmentaitpadnvolving the
usage of the airwaves. Of great relevance to the gernenalet of this text, the IARU
would go on in future years to advocate the development of thehigtiafrequency
ranges, and UHF activity ultimately became quite common throughout Europe.

Back in the United States, broadcasting interests began to amaesl merge into
powerful networks. In 1926, Westinghouse, General Electric and RGQAetbrthe
National Broadcasting Company, or NBC. Founded by David Sarnoff, maobBEA,
many patent disputes between RCA, GE, Westinghouse, United Fruit T8t were
resolved with the creation of the new company. RCA, GE, and Whstisg initially
owned NBC in a joint arrangement. The following year, a competing radio netws@k, C
was founded and quickly purchased the financially troubled United Indemende
Broadcasters (UIB), a 16-station radio network. The mergedonet now renamed
Columbia Broadcasting System, or CBS, also had financial difgsulintil William S.
Paley, a cigar company manager who was convinced of the powedveftiging,
invested $500,000 in the network. Within a short time, Paley was Rresfiehe
company, and ultimately would lead CBS into a major broadcastbotbf radio and
television?

In addition to the broadcasters beginning to take seriously thentrssion of pictures
over radio, amateurs were also developing their own equipment foratmemittal of
facsimiles and pictures. One of the earliest articlesrd®@ng amateur radio facsimile
and picture transmissions was written in May 1925, and in the sam#hamateurs
were allowed the use of any amateur frequency for the trassmi of pictures and
facsimiles?’ Several experimenters wrote of their pioneering effortetegte moving
and still pictures over the radid.

The Fourth Annual Radio Conference held by the Department of Commerblov. 9-
11, 1926 preserved the amateur waves at 5-meters and “75 cms”, déepiteby the
US Navy to reserve all frequencies below 16.6 meters for empetal purposes.
Much of the discussion at the Conference centered on broadoalstied rproblems,
especially the interference and congestion between broadcasbnsstatThe
recommendations from the various Radio Conferences had essentilygeatleman’s
agreements” between the all parties involved, but by 1926, someercial interests
were challenging the arrangement. There was a generanigoa that many of the
recommendations of the Fourth Conference probably exceeded the statutamty of
the Radio Act of 1912. It was felt that new legislation would hevéde quickly
developed to correct that difficulty. The governance of the radictrsipe through the
Radio Conference system quickly broke down when a Federal DiStiatt case and a
subsequent 1926 US Attorney General ruling held that the 1912 Radio Actodid
provide express authority to administrative agencies for theatgulof the airwaves.
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These legal decisions set off a stampede by broadcastdrarige their frequencies and
operating practices in what came to be known as the “Summer afcidyi. Most
amateurs continued to observe their current practices, however.

Legislation did indeed move quickly. A few months later in Febrd&¥7, a newly
created agency, the Federal Radio Commission, was given jugadiover the
regulation of the airwaves through Congressional amendments to 1BeREglio Act.
The amendments were largely aimed at thwarting the recdatigloped broadcasting
monopolies and bringing some order to the rapidly ensuing chaos obordhdcast
frequencies. The new law contained no technical specifications, hqveexkauthority
was generally granted to the FRC to adopt more extensive iegafdt In its first
meeting held on March 15, 1927, the Commission extended all amatesebcand all
amateur radio operating privileges (including amateur activity and % meters), until
“further notice”, but then added code and written exam requirementseframateur
licensees?

Figure 4.4 — Transmitter No. 1. The following picture is of an experimental, but
complete, one-tube 5-Meter transmitter, circa 1925 to 1927. The tube awa
Westinghouse 216A. The transmitter was “put on the air with no restlts.”

The first amateur experiments on 5 meters occurred shortly after the baadth@szed.
Using debased UV-202 tubes, 9APW conducted tests with 1FG. Experitoetitauied,
and by March 1927, regular two-way contact on 5 Meters was oagureiwveen a few
stations located in close proximity to each other. For instaapeated communication
between 2EB in New York City and 2NZ in New Jersey some 15snaleay was

considered worthy of nofé. Several one-way signal receptions of far greater distances
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were also being reported. By May and June of 1927, came confirpedsref 1000-

mile signal reception of 9EHT, although no relays or two-way ctsitaould be

established. Monthly 5-Meter tests occurred in 1927, led by announceooenained in
the Experimenters’ Section Report of QST. Many hams hoped thaétérdviwould

become quite useful in extending long distance communication abiifidise lower

bands. Recent papers and amateur radio articles suggestshittetton of air might be
responsible for the generally good operating conditions on the shones¥aThere

was therefore great hope that the reflection of radio wavesfaéinized layers of air
might even be better when transmissions moved to the higher freggsi@i 5 Meters.
Real excitement existed among UHF devotees that “skip” mighsée for long distance
work.

With this enthusiasm in mind, the ARRL sponsored a 5 Meter CQ BarJune 11-12,
and June 18-19, 1927, following a CQ Party format previously held on 10@snmete
1923. This 5 Meter event may have thus been the first organizediggtbiehams on a
UHF wavelength. Prizes were given out for being the “best” ilowa activities, but this
CQ Party was not described as a radio contest. Instead, ih@rasof an activity time
with some “rules of the game”. With the recent activity reports of long distaeption,
the CQ Party drew lots of attention and interested pafties5-meter crystal controlled
transmitter was even transported to the top of a moutftatopagation turned out to be
very puzzling however, as hams were unable to contact anyone boto#telocal of
stations. To sort out the propagation characteristics of the bantheameMeter CQ
Party was scheduled for November 12-13, 18%7.

Figure 4.5 — A Laboratory Transmitter. The following picture is of a 5-Meter
Transmitter made in the ARRL Lab around the time of the fildiefer CQ Party in June
1927. Note that all the parts are mounted on a wood base, a common goactice
time. The transmitter used one tube — a UX-852 Radiotron. Itagede300 watts input,
and its signal was heard 15 miles aw4y.
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On October 27, 1927, the Federal Radio Commission affirmed amateetength
allocations set forth in the Fourth National Radio Conference, vdmehifically allotted
5 meters and % meters to amateur use. Significantly, the &R #elephony privileges
to 5 meters and 20 meters, and extended telephony at 150-200 meters. Rilegespr
on 80 meters were rescinded however, due to severe interferearoateEur 80 meter cw
transmissions. Spark transmitters were completely prohibited hafteng been restricted
to 200 meters in the Fourth National Radio Conference in 1827,

Further administrative changes were afoot, as well. An internati@tabtelegraph
convention in Washington, D.C. in late 1927 gave international recognition ateam
radio for the first time, and approved international amateur fregegena 160, 80, 40,

20, 10, and 5 meters (although the international 5 Meter authorizatiomaraslimited

than in the USJ' Many US amateurs were disappointed at the outcome of the
Washington Conference, since almost half of all amateur freq@sehad been lost in the
process. Some amateurs even actively opposed ratification of aisbington Treaty.
However, amateurs throughout the world were provided internationacgiom, in spite

of open hostility from many governments unreceptive to the erineept of private
individuals owning and operating radio equipment and installations.
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In all, the Washington Treaty ensured the existence of a wodlel &nateur radio hobby.
The loss of domestic frequencies had the primary effects of pushing USuasntawards

a greater efficiency in operating abilities and providingithpetus for improving one’s
own equipment. Signatory nations were required to implement provisidhe Treaty

by January 1, 1929. Even as Congress was debating the Treaty ih924&] the League
quickly funded a technical development program, with articles on “1228ateur

transmitters, receivers, voltage supplies, tuners, and antennas. The pragramserious
effort at bringing the amateur’s equipment up to date with the alhm@quirements of
the 1927 Treaty’?

! The First National Radio Conference was menticneBeSoto, at 77. No mention was made of UHF
activities at Second Radio Conference, eitherhasdiscussion revolved around accommodating amateur
interests in the higher wavelengths at and aboGen2&ers with similar interests of the broadcast&se,
“The Second National Radio Conferenc€)ST, May, 1923, p.12-15QST itself carried no technical
articles on the ultra highs until after the July24%llocation of 5-meters.

2 The comment occurred in the Editorial of the Mai®®24 QST p.7-8, in a discussion on “The Short
Waves”. This may have been the first referenca nadio publication to any kind of ultra-high amate
radio activity, and certainly to a 4-5 meter barithe 5-meter allocation occurred a few months later
July 24, 1924,

% DeSoto, at 93, indicates that the League wasedgtimvolved in negotiations with the Commissioér
Navigation to obtain wavelengths below 200 meters.

* The picture is taken from “Working at 5 Meters” kSuse,QST,Oct. 1924, p.13-19.

® “New Short-Wave ReceiversQST,June 1927, p.9-17, was filled with constructionaisien 5 meter
receivers.

® The 1924QSTAnnual Index placed three articles on 5-meterseurtle heading “Short Waves”. The
1925 Index had 5-meters articles under TransmittecsReceiver headings, and then as separate pgsadin
for either “5-Meters”, “5 Meters and Below”, or “Meand Five Meters” between 1926 through 1929. The
1930QSTAnnual Index first used “Ultra-High Frequenciest fband 10 meters.

" Tynan makes this point as to the early use of “B.Hversus the more recent nomenclature of “VHF”
and “UHF", in his 1994 Central States Conferencpepa“Our Early Heritage”, at 66. The 194BST
Annual Index first used a “Very High Frequency” ldesy, and the 1947 Annual Index was the first to
mention “VHF and Microwaves”.

8 In “We Ought to Talk FrequencyQST,K.B. Warner, Sept. 1928, p.19-23, it was highlygesged that
the time had come to speak in terms of kilocyclas @ot wavelength or meters.

® Usage of “megacycles” to express a frequency meamnt was suggested in the Experimenters’ Section
Report,QST,June 1927, p.42, stating that “megacycle stays dgoodhe 5-meter and .77-meter bands
where kilocycle becomes preposterous”.

19 See, DeSoto, at 93, and the July 24,1924 reguktieemselves for the “4 to 5 meter” language.dsw
generally thought at the time that the allocati@hiddeed cover the entire 15,000 kilocycles ofiwaspace
between 4 and 5 meters. The regulations are cauatan The New Short WavesQST,Sept. 1924, p.7-8.

™ The results of the Third Conference, listing ©75t3 meters for amateur use, are noted at “ThedThi
National Radio ConferenceQST,Dec. 1924, p.16-17. The allocations were to besigd after one year.
Radio regulations in effect Jan. 5, 1925, addedigign to 5-meter wavelength designations, but kept
virtually the same frequencies of 56,000 to 64,R00See, “New Regulations for Transmitting Statfpns
QST,March 1925, p.29.

2 5ee, “A New Amateur Band at ¥ Meters”, May 19286p The authorization came from General Letter
No. 269, Bureau of Navigation of the DepartmentGafmmerce, March 17, 1925. The General Letter
defined the space as being between .7486 and méfats. This new allocation of frequencies was the
commonly referred to as “¥ Meters”. Today, we rrééethe current allocation as being at “70 cm”.

13 See, “1927: The Year of Living Dangerously”, Biitr, CQ, May, 1994, at 140.

14 DeSoto, at 102. As late as 1936, DeSoto wrote ttnat“band has seldom been used except for an

occasional stunt”. There was almost no activitifially, and a full two years after 400,000 kc was
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authorized, it was noted in the Experimenters’ iacReport ofQSTthat there were “signs that the .77-
meter band will come alive soorQST,June 1927, at 41.

15 “Getting Down Below 5 Meters”, Harry Lyman, 6CNQST,January 1926, p.28, may have been the
first article discussing % meter activity. Otharlg articles on 400 Mc include: “Landmarks in #i€to 5-
Meter Region”,QST,Robert S. Kruse, June 1927, p. 27-30; and “ProgressPlans at 5 Meters — and
Below”, QST, July 1927, p.34-37. A 400 Mc demonstration statieh up at the 1927 ARRL Hudson
Division Convention was noted at: “The ¥ Meter B&féicially Opened”,QST,August 1927, p. 9-14.
1“The 3,-Meter Band Officially Opened”, Boyd Phelpsd R.S.KruseQST,August 1927, p. 9-14, at 13.

" Kruse wrote the some of the earliest technicatlegt on 5 meter equipment. His article, “Workigs
Meters”, QST,Oct. 1924,p.13-19, was likely the first amateur writing ormmeters. Kruse also penned
other early VHF articles. Se®ST,July 1926, p.34-37; Jan. 1927, p.36-39; June 192-B0.

18 Some of the very early writers include W.H. Hoffm&EK, April 1925, p.19-20, and June 1927, p.33-
34; A.H. Turner,QST,June 1927, p.24-26; E.M. Guyer and O.C. Austiny 1927, p.29-30. The better
equipped 5 meter stations were also noted. 9APWHseter station was profiled in successive articles
QST,Dec. 1924, p.40, and January 1925, p.28. 6CN@tsost was discussed @ST,March 1925, p.50-
51, and at Jan. 1926, p.28. A 1 Kw 5 meter “se®®6f was reviewed d8ST,May 1925, p.43-44.

Y “progress and Plans at 5 Meters — and Below”, RdheKruse QST July 1926, p.34-38, at 34.

2 Two articles on the Fading tests are containétfiagl report on the Fading Tests”, August 1922%.
Sept. 1923, p.23; Other articles include: “The Nawyork on Short Waves”, (Dr. A. Hoyt TaylorST,
May 1924, p.9-14; “The Conference, in Relation tmateur Activities, (Prof. A.E. KennelleyRST,Dec.
1924, p.18-19; “The Reflection of Short Waves” hdd.. Reinartz) QST April 1925, p.9-12.

2 Dr. G.W. Pickard’s pioneering studies on horizopwlarization were written about by Robert Kruge i
“Horizontal Reception”QST,Feb. 1926, p.9-17. John M. Hollywood also wroteiraportant article on
the topic in “Horizontal Wave Experiments at 2AER)ST,Nov. 1926, p. 32-33, and concluded that
stations, at times, should use “the same typeasfsmission and reception, either vertical or haals.

GE conducted some famous tests, with the assistahdbe League and many individual amateurs.
“General Electric Short-Wave Test Results”, M.Leguott,QST,Nov. 1926, p.9-13.

2 In one of the earliest amateur radio articles amoi&a, W.M. Sutton commented on several auroratgven
in 1926, observing that auroras “deadens” signals f35 to 500 meters, but also provided evidenag th
in some instances, signals might actually becomangér. “Aurora and Its Effects Upon Radio Signals”
QST, Oct. 1926, p.23-24. Charles C. Henry then adde&ution’s comments by providing detailed
observations of several auroras in 1926 that shvelisturbed Western Union telegraph lines. “Aurora
Investigation”,QST,Dec. 1926, p.62.

% The tests were first proposed in an article by &bf. Kruse, “Progress and Plans at 5 Meters - and
Below”, QST, July, 1926, p.34-38. Schedules were set up in &ggrpenters’ Section ReportQST,
August 1926, p.41, and were again notedQi&T, Sept. 1926, p.44. The Tripoli — Italian report was
highlighted in “Experimenters’ Section Repoi§JST,Dec. 1926, p.44; and noted@8T,Nov. 1926, p.13.

A picture and schematic of the transmitter wasemeed inQST,Jan 1927, at 32-33.

2 «“Experimenters’ Section ReportQST,Oct. 1926, p.27-28, commented that 2AUZ has beamdhim
Hammond, Indiana. The reception report was als@catt p.13, Nov. 1926. The 2AUZ station was
presented in great detail in “Experimenters’ SectReport”, Dec. 1926, p.44-45. The transmitter uaed
single UX-210 tube.

% An interesting write-up on the formation of theRA is contained in: “International Amateur Radio
Union formed1”,QST,June 1925, p.9-16.

% References to NBC, CBS, UIB, Sarnoff and Paley @miken from Communication Systems and
Technology, A Chronology of Communication Relafaeknts, Part I1: by R Victor Jones.

" The initial article on point was “Visible Radio ®mnunication™, WilkersonQST,May 1925, p.15-18.
Permission by the Bureau of Navigation, Departm&n€Commerce to use TV was noted @ST, July
1925, p.38. A few years later in August 1928, FRC authorized the use of amateur television aciliys
transmissions on only two bands: 150-175 meteré51@ 2000 kc) and 5-meters (56,000 to 60,000 kc).
See, “Amateur Television Wave<)ST,Oct. 1928, p.8.

2 «Television Arrives”, G.L.Bidwell,QST,July 1925, p.9-15; “Amateur Television”, Paul Th@nsQST,
Sept. 1928, p.17.

2 «The Fourth National Radio Conferenc€ST,Jan. 1926, p.33-36. The allocation table list&55.69
meters, 56,000-64,000 kcs, and 0.7496-0.7477, 800401,000 kcs for amateur use. On an interesting
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note of the usage of “kc” versus “cm”, this cit&BT article itself referred to “75 cms” as the % meter
wavelength allocation.

%0 see, “Editorials” QST,May, 1927, p.7-8, where it was felt that amatehentetically could operate on
any wavelength below 200 meters. In the Editotia, League heavily encouraged all radio statiorstady
within their allotted wavelengths until new regidass could take effect. Most amateurs did so evkitew
the broadcast frequencies broke down into utteosha

3L “The New Radio Law”QST,April 1927, p. 39-44, contains a reprint of theieni927 Radio Act. The
new Act codified the word “amateur” for the firstne. At the time, the amateur community doubteat th
an administrative agency could adequately deal wétthnical details and rights of amateurs. See
“Editorials”, QST, April 1927, p.7-8. The Editorial expressed its ite®n with the matter when it
concluded “We shall very soon see”.

32 “Radio Regulation ReturnsQST,May 1, 1927, p.15-17. No examinations were requfg current
licensees, as existing licenses were merely extefrden before the Act.

% The picture of “Transmitter No. 1” and the “no ults” reference was taken from “An Investigation of
the 5-Meter Band”, E.M. Guyer and O.C. Aus@5T,July, 1927, p. 29-30, at 29.

3 The 2EB and 2NZ route was noted in: “Flash! 5 M&esults”, QST,March 1927, p.55. The activities
of 2EB were also mentioned @ST,March 1927, p.44-45.

% |onization was theorized as far back as 1902, wasl referred to as the “Kennelley-Heaviside layer”.
Dr. A Hoyt Taylor suggested reflection of radio wawould occur from ionization in: “The Navy's Work
on Short Waves"QST,May, 1924, p.9-14; Prof. Kennelley himself brieflpmmented on ionization in
“The Conference, in Relation to Amateur Activitie€)ST,Dec. 1924, p.18-19; and John L. Reinartz
discussed radio reflections from ionized air inh&TReflection of Short WavesQST, April 1925, p.9-12.

% The event was announced in “Another CQ Party-Thise on 5 Meters’QST,May 1927, p.44. Activity
levels for the event were high. 5 kw and 15 kw se¢se on for the test, as were several Internattiona
stations.QST,June 1927, p.42.

3" The expedition was done by 2XM, and the farthestact made from the mountain was 120 miles. See,
“ARRL: The Boom Years"QST,June 1964, p.78-79. 2XM and F.G. Paterson condwseteeral mountain-
top forays earlier in April, 1927 with confirmedrtacts at 150 miles. See, “5-Meter Work at 2XM With
Crystal Control”, A.K. TurnerQST,June 1927, p.24-26. These activities may be thkes@areported
portable and mountain-top UHF work.

8 |nitial results of the Party were in “The 5 Me®® Party”,QST,August 1927, p.47. More results were
contained in “The 5 Meter CQ Party Produces a R{iz@ST,Sept. 1927, p.41-42, along with comments
on a 120 mile contact between 10A and 2EB. A semreht was announced for Nov. 19-20, 1927 at
“Another International 5 Meter CQ Party”, Sept. 199.24; and at “The November Test®ST,Nov.
1927, p.37-40.

3% The picture and transmitter description is takennt “A 5-Meter Transmitter’QST,W.H. Hoffman,
June, 1927, p.33-34, at 33.

“0“Changes in Amateur Regulation€)ST,Dec. 1927, p.24+. The UHF allocations were 64 0086,000
kilocycles, or 4.69 to 5.35 meters; and 401,00800,000 kilocycles, or 0.7577 to 0.7496 metersorieh
privileges were granted to the entire 5 meter bahke League was happy with the new regs, staliag t
“the new license is a close approach to the ideahawe had in mind for years...It looks good to ulsf.,

at 30.

“1 The 1927 Washington Conference was extensivelgribesi at “The Amateur and the International
Radiotelegraph ConferenceQST,Jan. 1928, p.15-22; and “Extracts from the Wagbimgonvention”,
Feb. 1928, p.28-29. The Conference’s 5 metecation was restricted to 56,000 to 60,000 kc, while
UHF type of band was opened at 28,000 to 30,000 Both 10 and 5 meters were for amateur and
experimental purposes.

2 The first of many articles iQSTon updating equipment for compliance with the 192@aty was:
“Overhauling the Transmitter for 1929”, Ross A. H@ST,Aug. 1928, p.9-19. Further articles on the
subject are at: Sept. 1928, p.9-14; Sept. 192&-p2 Oct. 1928, p.9-19; Nov. 1928, p.9-17; and.Dec
1928, p.13-16.
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Chapter 5 - Three New Bands

5 Meters was developing a reputation for being rather quirky and unpit@dicand there
was a general disappointment that the band seemingly did not suppordisbaigce
traffic typical of the short wavelengthsFurther, virtually all of the equipment was home
made and was difficult to work with even under the best of circuessanio keep
problems to a minimum, many UHF receivers employed super&egere circuits
having a simple design while still possessing good gain. Feedballems and self-
oscillations were notoriously common however with “super-gennytdbst transmitters
were extraordinarily unstable and exhibited severe drifting. a wuite normal for
listening operators to follow meandering transmissions up and downUthie
wavelengths. Some transmitters even utilized broadly resonant, drgtidecircuits. In
England for instance, a TNT transmitter circuit was regulasigd. This circuit had two
valves arranged in a push-pull pattern with broad resorfamcehe US, 852 tubes came
into common use by 1928, and these tubes were ideal for UHF work.

In early 1928, the US Senate debated the Washington Conference fagfing it on
March 21, 1928% Amateurs were eager to explore the new wavelengths awtidiz
the Treaty. At the urging of the League, the Federal Radio Commission on Mag286,
opened 10 meters for amateur use ahead of both the Treaty'satetifi date and
effective daté. Between the difficulties being experienced at UHF as vell
experimentation occurring on short wavelengths, 5-meter activityahhaddy dropped
off before 10 meters was authorized. With the arrival of the rteld§ band, many
more amateurs simply moved to 10 mefer§here was great interest initially in 10
meters, and early radio articles described the activity g same unabashed
enthusiasm as had been the case with 5-meters just a fevbgémeS In an effort to try
out the band, a Ten Meter DX Party took place in late May 19Z8ther 10-Meter tests
both in the US and Australia occurred in August 1928.a rush to get onto 10-meters,
many amateurs actually transmitted on 14 mc and then delilyeratbhted a second
harmonic onto 28 mc! In commenting on almost two dozen calls being hesvéDZL,
the Communications Department of the League wondered: “If a smalura of
‘harmonic’ energy was responsible for some of these signals,miggat a real bunch of
28 mc. transmitters do?”

The new band proved to be no panacea, however. Far from it, many kaenereced
the same frustrations as they did on 5 meters. Some amazing distances couttdetra
upon occasion’ But overall, the wavelength was far less supportive of consiBént
work than was 20 meters.

Figure 5.1 — A 28,000 Kc Transmitter. The following design was from one of the
earliest construction articles on 10-Meter equipment. With #iby etart-up of 10-
Meters, many 10-Meter articles quickly appearéd.



People generally referred to as “bootleggers” and “would be” haans still populating

the ham bands (and 5 meters in particular), as there had bbee&stoey of casual
experimentation of individual and commercial transmissions from dnieest days of
radio’? Indeed, when the FRC allocated 10 meters in 1928, the Commission also
provided a US regulatory definition for the first time of who caantd an “amateur”
radio operator, in an effort to stamp out the unauthorized use of all ham ands.

Early amateur radio definitions relied upon the experimental, non-caiaheature of
wireless activities by individuals, as the term “amateur’rditicome into common usage
until 1908, or thereabouts. Even after ‘amateur’ radio became nmumptad as a distinct
hobby, the critical test of what constituted an amateur radimrstebntinued to be the
non-pecuniary and experimental nature of the communications. Englahdrized
wireless telegraphy “for experimental purposes” in the 1904 @¥ésel elegraphy Act. In
the US, the Radio Act of 1912, Regulation Fifteenth allowed the usagemaives below
200 meters to stations “not engaged in the transactitworad fidecommercial business
by radio communication or experimentation”. The term “amateur”likal/ defined for
the first time in the Final Report of the First National Radio Conference of I9@#; t

“An amateur is one who operates a radio station, transmittirgceiving,
or both without pay or commercial gain, merely for the personal interest or
in connection with an organization of like interest.”

The Radio Conference did not carry the weight of federal law hawsweéhis definition
was more descriptive in nature than legally binding. The 1927 Wadshinfyeaty,
General Regulations, Article 1, gave international protection tivadfe experimental
stations” that satisfied the following conditions:

“1. A private station intended for experiments with a view to the
development of radio technique or radio art;
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2. A station used by an “amateur,” i.e., by a duly authorized person
interested in radio technique solely with a personal aim and without
pecuniary interest”.

FRC General Order No. 24, dated March 7, 1928, adopted the following laregidue
amateur radio definition:

“An amateur station is a station operated by a person intérgst@adio
technique solely with a personal aim and without pecuniary interest.
Amateur licenses will not be issued to stations of other classes.”

With the implementation in the US of the 1927 Washington Conferenoetér activity
then became limited on January 1, 1929 to the internationally recdgnézpiencies of
56,000 to 60,000 kc.

It was during this time frame that a revolution in antenna desigarred: In 1927 and
1928, Hidetsugu Yagi and Shintaro Uda invented the beam ariferifiae design had
roots in directivity experiments conducted by many others, inaubimth Hertz and
Marconi, but the innovation was in the addition of both reflectors and disaaténont of
and behind the driven element. The earliest “Yagi-Udi’s”, as thenewhen commonly
known, were just wires spaced apart on large, bulky wood framey, ehavhich could
not be rotated. It took many more years of experimentation beforketigns developed
into the sleek shapes of modern looking metal and tubular yagi antennas.

Early UHF antennas were merely vertical or L type wiresonating at an ultra-high
frequency. Yagi and Udi experimented with their antennas on inemseas high as 6
gHz, obtaining telephony contacts as far as 10-30 kilomEte®thers quickly began
experimenting with beam antennas on 10 and 11 meters, where theaphbige of the
arrays was more manageabfieln the years ahead, UHF frequencies would prove to be
ideal for these new types of antenna arrays, owing to thievedyasmall size of antennas

at UHF frequencies.

Figure 5.2 — A 10 Meter Beam Antenna.The following picture graced the cover of the

October, 1928)ST The antenna closely followed Yagi and Udi’'s specifications, and
was possibly first experimental beam meant for amateur’use.
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With the general disappointment of the 1927 5-Meter Tests, intehdstd to 28 Mc.
Reports continued into 1928 and 1929 of great international activity inveay-stretches
of the world, but propagation remained a mystery. There was asé afl predictability
to the wavelength, and interest in 56 Mc (especially) and te stent, 28 Mc waned
from 1928 into the early 1930’s. Activity reports of 56 Mc evaporatededd, the only
ultra-high reports noted in 1929 QST’s in either the ExperimentecsioB or in the
Communications Department involved 28 Mc. Not a single report was afgele Mc
activity during the entire year!

Military and commercial interests began to upgrade their commigricatuipment in

the late 1920’s, as European patents had become availablelWsthg then, and there

was a general desire to improve the quality of and standardig&icgle component
manufacture. AC radios were supplanting old battery receivers mdtasting, and
amateurs quickly made use of the newer receivers. The ARRL leedbam an
equipment improvement program of its own by 1928 and 1929, and many amateurs
upgraded their equipment on the lower frequencies to “1929 standard<g, \siim
crystal control.®® Within a few years, commercially made receivers daesigfor the
amateur market arrived on the scene, including the National SW-3.

On April 5, 1930, the FRC issued new regulations under the 1927 US Radi®h&ct.
regulations changed 10 meters and 5 meters from a shared exyafibasis to an
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allocation reserved exclusively for amateur use. The regulalsaseserved 400,000 to
401,000 kc for amateur stations, thus providing authorization under US lamtioue
amateur operations on ¥ met&tsPhone, television, facsimile, and picture transmissions
continued to be allowed on 5 metéts.

A radio engineer for AT&T Bell Labs in New Jersey, Kahdky, in 1931 was given the
assignment of finding various sources of shortwave noise. Workihgawérge antenna
at 22 MHz, he found that most of the noise was related to thundersiochegher earth-
bound reasons. He found that one source of noise could not be readily explained,
however — it methodically appeared in the skies four minutes readah day. Jansky
was convinced that the radio static emanated from beyond the édieh further study,
he realized that he was listening to the background noise froroetiter of our own
Milky Way. Jansky described his efforts as listening to “stase”, as “radio astronomy”
would not be commonly used until after WWII. Jansky’s findings were publiclyodied|
in a page one story in the New York Times in May, 1933. Virtualllfhe professional
astronomers of the era ignored Jansky’s discovery, keeping ttesitiat focused on
their own optical observations. It took many more years before ottamukl further
advance Jansky’s efforts.

Figure 5.3 — Jansky and his Antenna.The world’s first radio astronomy antenna was
mounted on a square wooden structure that could be rotated for addédityireafter
tracking down the sources of radio static, Bell Labs was satiihat the noise would
interference with their electrical designs, and assigned Jaoskirer projects. He never
conducted further radio astronomy observations, directing his studieadngiwards
radar in WWII and microwave repeater technology after the#ar.
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Microwave experimentation occurred in 1931 when Andre Clavier of Pete the first
trans-English Channel microwave contact on 1.7 GHz using a 3 metdyopa dish
antenna. A decade later, Clavier would go on to test troposuatier at 3 GHz. The
magnetron was also developed in this same time period. Britshiralty enlisted the
University of Birmingham, England in efforts to produce a mi@esvgenerator for the
“microray” wavelengths.

In 1932, all remaining radio related functions in the Department of n@ooe was

transferred to the Federal Radio Commission. On October 1, 1933 rde¢Rations

pertaining to amateur radio were extensively revised. Telephundands were more
fully authorized and expanded, new amateur license classes wiggaeds and power

supply filtering requirements were required on the lower bands.

An International Telecommunication Convention was held in Madrid in 1932ateurs

were accepted at the Convention as having an important rdbe iradio world, instead
of being viewed with suspicion by many countries, as was the saghe 1927
Washington Conference. In the end, no major changes were madecahfience to
international amateur radio frequencies. The Madrid Convention wisdd&y the US

Congress on June 12, 1934.

A few days before that, the Communications Act of 1934 was enantddne 9, 1934.
The Act replaced the FRC with a new body, the Federal Commiamddabmmission,
effective July 1, 1934. The new body took over all functions of the FRI& overall
scope of the new Commission was expanded somewhat by the 1934 Agctp but
substantial changes that adversely impacted amateur radio acffiities.

On June 22, 1934, amateurs were authorized the non-exclusive right tte cteed
frequencies above 110 mc, on an experimental basis. In addition, geodidE work
was authorized above 56 mc. Both of these actions were taken at the Leaguests’fe

The League quickly moved towards developing activity on two UHF b#ratswere
harmonically related to 56 mc — 112 to 120 mc (2 Y2 meters) and 224 taQ4ihe ¥
meters), as well as proposing activiies on other UHF frequeficicSome
experimentation was also occurring by this time on 400 Mc and higtieough most of

the activity was still on 5 meters. A few years before in 1932, Marconi conducted his now
famous experiments off the Italian coast at frequencies 3@amMc. He was able to
achieve consistent transmission paths over 150 km (90 nffies).

Thus, within 10 years of the initial 1924 authorization of the frgberimental UHF
frequency allotment at 56 mc, five separate wavelengths éxfste amateur radio
activity on the ultra-highs: 28-30 mc, 56-60 mc, 112-120 mc, 224-240 mc, and 400-401
mc. The framework of what we consider today as the four lower Waifels was firmly
established by the Depression. While the exact location of tHe hMthds have moved
around over the years, and with the fifth set of frequencies — tH# ofeters — being
viewed today as the highest HF band instead of the lowest UHF wavelengdmézsig
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to realize that the basic framework for amateur VHRvéigtwas solidly in place over
three generations ago. VHF has deep historical roots.

! The 20 year history article, at “Twenty Years ahateur Radio” QST,May 1934, p.20-26, succinctly
summarized the feeling at the time: “A few expenieges struggled diligently with 5 meters, but agbki

no satisfying results”. The disappointment of #erly 5-Meter experimenters is also evident in an
excellent technical article, “Developments in Ulktegh Frequency OscillatorsQST,July 1931, p.9-20, at
p.9, in which it was commonly felt that 5-metersswaot so good for DX...(and) no good at all”.

2 See, VHF/UHF Manual,"ed. 1991, RSGB publ., at p.1.1.

3 See, “Recent Changes in Radio Law and Regulati@ST,May 1928, p.14-15.

* QST,May 1928, at p.14-15. Authorized 10-meter freqirsiavere 28,000 to 30,000 kc. The same
regulations continued to authorize 400 Mc and 5ensetwith the full 5-meter frequencies of 56,000 to
64,000 kc being maintained for the moment, instefithe Treaty’s more limited 56,000 to 60,000 kc
allocation.

® Bill Tynan in “Our Early Heritage”, Proceedings tife 28' Conference, Central States VHF Society,
1994, at p.67, discusses the initial hopes of 5eMenthusiasts being dashed by 5 Meter conditiwith,
activity then shifting to 10 Meters.

® In “Ten-Meter Results!I"QST,May 1928, p.46, initial reports were quite encoimgg The first reported
10-meter contacts occurred on April 1, 1928 betw@di in Knowles, Cal.; 8EX in Cleveland, Ohio;
6DBO, Raymond, Cal.; and 8ALY in Rochester, NM.

" The DX Party was mentioned in “Ten-Meter DX Paftyming”, QST,May 1928, p.46-47. One point
was awarded for reception of 10-meter signals,@pdints for a complete contact. The results ef st
were announced &ST,July 1928, p.49-50. The highest score was of A¥®nia, NJ, with all of 36
points.

® The second US Test scheduled for August 1928 wasumced ifQST,July 1928, p.50, an@ST,Aug.
1928, p.51. Australian tests between August anceDeer, 1298 were noted @ST,Sept. 1928, at |, and
results of both Au and US tests were containedAimotit 28-mc Work”,QST,Oct. 1928, at I-ll, where a
1500 mile Australian contact was mentioned.

® “About 28-mc. Work”,QST,Nov. 1928, at IV-V. Using ¥ and even % harmonics (from a 7,000 kc
transmitter) on 28 mc was discussedd8T,Oct. 1928, at I-Il. Harmonics were also mentioae@ST,
July 1928, p.49-50.

1 The first “truly” transcontinental contact on 1@tars may have occurred the month before the DX Tes
on April 29 between 6ANN and 2JMNQST,July 1928, at 50. The earliest transpacific rembitentact
might have been Oh6CFQ, Honolulu, who worked nu6B@fore the DX Tests. “Ten Meter€JST,June
1928, at 44. G20D, Middlesex, England, and W1AQDMzfine made contact on Oct, 21, 1928, and
W6UF had a two hour contact with ZL2AC, New Zealaod Nov. 8. QST,Dec. 1928, p.I-Il.

™ The picture is from “28,000 Kilocycles — and Hoviarold P. Westman, QST, Aug. 1928, p.37-42, at
37. The article contains nice reviews of severah@ering 10-meter stations. The first articleslOrmeter
equipment were “A Portable receiver”, James J. La@®T,April 1928, p.41-42; “Getting Started at 30
Megacycles”, Robert S. Krus&QST, May, 1928, 9-10; and “Ten Meters and the UltrautliohT.
McCormick, QST, May, 1928, p.11-13. A more refined transmitter whiscussed in “28-Megacycle
Crystal-Controlled Transmitter”, Howard Allan Chif@ST,Nov. 1928, p.29-32.

12 Bjll Tynan, in “Our Early Heritage”, Proceedingbtbe 28" Conference, Central States Society, 1994, at
67, noted the problem with bootleggers as wellrsuthorized but historically important commerciatia
private experiments on the ultra high frequencies.

13 The 1928 FRC regulations, and the amateur defimin the new regs, were extensively reviewed in
“Recent Changes in Radio Law and Regulatio@3T,May 1928, p.14-15. Robert S. Kruse commented
one month after the 10-meter band opened thattihie effect of the announcement so far appearave h
been a complete collapse of the bootleg activity30nMc.—the attraction probably went out when it
became legal”, in “Getting Started at 30 Megacy¢I&ST,May 1928, p.9.

14's. Uda wrote his ground-breaking paper in May, 712 “High Angle Radiation of Short Electric
Waves”, Proceedings of the Institute of Radio Eagis; H. Yagi's famous work is “Beam Transmission o
Ultra Short Waves”, in Proceedings of the Institot&kadio Engineers, June, 1928.
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1% See, VHF/UHF Manual,"4ed. 1991, RSGB publ., at p.1.1.

16 A. Meissner wrote on beam antennas for 27,250 KBirectional Radiation with Horizontal Antennas”,
Proceedings of the I.R.E., Nov. 1927; The watersdréidle among amateurs was “High Angle Radiation”,
Paul S. HendricksQST,Oct. 1928, p.31-32.

17 See,QST,Oct. 1928, at 31-32. The antenna was built astmemer home of 1CCZ on Cape Cod, and
was aligned towards eastern Australia, given thizigcoccurring there at the time. The beam ergptb
two directors, the driven element, and three réflecarranged in a parabolic fashion around theedri
element. The resonant frequency was 28,846 kc.

18 41929” equipment articles included: “A 1929 Reemi(Hendricks),QST,Feb. 1929, at 29; “Another
1929 Receiver (Hendricks), may, 1929, at 15; ‘Modé&ractice in High-Frequency Radiotelephony”
(Hull), April, 1929, at 8.

¥ The Washington Treaty did not reserve any fregigsnabove 60,000 kc for any types of services or
interests. Presumably, treaty nations could costillocating frequencies above 60,000 kc as thesfis.

2 “Our Regulations Are RevisedQST,May 1930, p.16-20. The same month that the newlatigns
were published iQST,the magazine’s editorial page noted that facsiimild been previously authorized
on 1715-2000 kc and the 56 mc band, but that titereldiad not heard of much amateur experimentation
with the mode at 5 meters. The editorial went odisguss some technical aspects of facsin@&T,May
1930, p.7-8.

2L From the NRAO web-site, Ham Radio Connection sapeplocated ahttp://www.nrao.edu/

22 The picture is from the Bell Labs web-site, ltp://www.bell-labs.com/news/1998/june/4/janskp2g

% «The New Law”,QST,August, 1934, p.34.

24 QST,“What the League is Doing”, August, 1934, p.32. Wil these rules changes, only aircraft was
considered to be “mobile”, and then only on then¥ter band. Transmissions in automobiles could only
occur after the auto was stopped.

% “The Editor’s Mill, QST,June, 1934, p.7-8, discussed moving onto frequerati¢20, 240, 480, and 960
mc. The first article on 2 % and 1 % meter equipnagpeared very quicklyQST,“Firing Up on the
Newly-Opened Ultra-High Frequencies”, Ross A HB8igpt. 1934, p. 13-17. Another nice article oretub
and directive antennas appeared in “Practical Conigation on the 224-Mc. Band”, Ross A. HUQST,
Nov. 1934, p.8-11. Another good piece was “Notastiee Ultra-High-Frequency DX Work”, Ross A.
Hull, QST,Dec. 1934, p.8-9.

% Marconi’s tests were noted in Tynan, p.68, antheWHF / UHF Manuald™ ed. 1991RSGB publ., at
p.1.1-1.2. The VHF/UHF Manual believed that these tests wierhaps the first real indication that
communication far beyond the visible range was ip&s’s
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Chapter 6 — Exploration of UHF Propagation

By the early 1930’s, amateurs were beginning to modulate thélabens. The unstable
voice signals could not be received properly by selective resebaing used by that
time on 40 and 20 meters, but sounded much better on super-regeneratibreaatyl
tuned “rush boxes”. Plenty of room existed on 5 meters for these sigdels, and
modulated oscillators and super-genny’s made for ideal shor-ngpment. So long
as the two stations were transmitting on somewhat differeguérecies on the 5 meter
band, duplex phone operation could result. This was an entirely new cameegto,
and was an instant hit on the amateur bands, as it allowed fephoele-like
conversations.

The equipment was rather easy and cheap to build by this time,twiads from
household broadcast sets being pressed into service as transmligsgfdr a 5 meter
rig. As Ed Tilton commented “these were the magnets that doemtless newcomers,
including the author of these lines, into amateur radio in the early Thirties”.

Ross Hull had been working at ARRL Headquarters as a technitad. édiull and other
pioneering experimenters wrote a series of popular articéslidg portable 5-meter
equipment. This sparked tremendous interest on 5-nfetdiise following picture is a
receiver based on one of the articles.



After building the equipment from the construction articles in1881 QSTissues, the
Bloomfield Radio Club in New Jersey held an event on Washingtarttsday, 1932. A
record 56 Mc distance may have been established in that event wheRPW@#ked
W2TP over 48 miles using “buzzer” modulation. High Point, NJ sergeitieawestern
end of the contact.56 Mc QSO Parties were also held in early 1932 in New Jersey,
Massachusetts, and Connecticut. 13 stations were worked and 18 mdssatjed from
WI1AWW.

Numerous 5-meter airplane and glider tests were also conducte@3th and 1933,
generating further activity. Within a short time, hundreds of 5-meter stations populated
the airwaves in the New York, Boston, and Philadelphia areas.

Most UHF communication at the time involved only local distancedl, §tiestions

persisted regarding UHF propagation characteristics. Whitastbecoming increasingly
clear that reflection or refraction of radio waves off of ddfe layers of air was
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responsible for the DX characteristics of the short waves, S-peipagation remained
one, deep, unending mystery. Engineers and physicists generalBvedelthat

ionospheric refraction could be used for extended communications onlyanputad 12

or 13 meters, and possibly up to 10 meters during great solar conditiéets.scattered
reports and rumors continued to circulate of transcontinental andttaatisareception

of UHF signals.

Around this time, Ross Hull erected a directive antenna at Seldiom MVest Hartford,
Ct, where many League staffers then lived. He immediatalyencontact with Boston
area hams, some 100 miles distant. Over the next few weblksaine obvious to Hull
and other ARRL staff members that routine contacts on 5 metaes possible far
beyond the line of sight. Hull wrote of his experiment®BT,and his activities on VHF
were widely followed.” By showing the effectiveness of directive wire arrays, ldull’
VHF propagation articles quickly became classical readingnmaafor both 56 Mc work
as well as for the entire antenna design field.

Amateurs were astounded in 1935 when W2DEE was heard in Michigan on &hmc.
June 22, 1935, W1CBJ worked WBCYE on 56 mc in a two way contact over 900 miles
Over the next year, sufficient long distance contacts occtorédormulate a belief that
sporadic communication could be supported beyond those normally reflected ibg
ionospheré.

In an effort to sort of propagation abilities on the ultra-highs, 28 &&r-long contests
were conducted in 1934-1935, and 1936. One point was awarded for each completed
contact at a distance of 100 miles or more, with same staiidaats only being allowed
once a month. Equipment design and development was also credited, tasnngsin
weekly reports to the League. Herbert Wareing, WONY, of Mike®, Wisconsin, won
the 1934-1935 contest by making 256 contacts on 28 Mc with 128 differenhstatie
worked six countries on four continents, worked all US radio distextept for W7,
keyed the transmitter manually at all times, and never exde2@iewatts of powet Six
individuals submitted formal entries, and another dozen or more amaigurstted
regular reports, but did not submit a tabulation of DX scores, expetaindata, and
apparatus description. “Hundreds” were then engaged in 28 Mc work, anonpieg
made one or more contacts in the contest. Thus began the proubrtraditnot
submitting a contest log!

John J. Michaels, W3FAR, of North Wales, Pa, won the 1936 28 Mc contess. \Relle
similar to the previous year’s contest, and the winner used horizimiblets, with five-
wavelength (167 foot) long flat top horizontal wires spaced ex&3lyfeet off the
ground. W3FAR kept his power under 50 watts during the entire 12 monthat &nd
watts during the month of March, 1936. He submitted a 45 page thg RRL, which
was considered a “valuable treatise on 28-Mc communication”. Holeongention was
given to OE1FH, who would have placed third in the competition had entrigisl@wof
WI/VE been accepted (this started another long tradition of not augepternational
entries in domestic ARRL contests!). He made 360 contacts tih Maonerica in 1936.
77 individuals submitted at least one weekly report but then did not tarteal
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summaries for further consideration. No mention was made of thet axanber of
amateurs who submitted all of the required paperwork necessatgofusideration™®
Incidentally, W3FAR achieved the first WAC award on 10 metersyda before the

1936 contest, on October 12, 1935.

This enthusiasm for the ultra-highs carried over into contests caudoct the lower
frequencies. While focusing on short-wave lengths, early Field éaycises allowed
UHF activity. Every FD from the" annual event in 1934 through the last pre-war
exercise in 1941 contained references in the contest write-upsyasesxes to the use of
56 Mc. Indeed, much of the pioneering work on UHF in the 1930’s grew diiesé
early Field Days. Ed Tilton, W1HDQ, achieved early fame andgmton by being the
high-scorer on the 56 Mc band during the 1934, 1934, and 1936 Field Days.

By the thirties, Edwin Armstrong had made numerous breakthroughsfreguency
modulation (FM) systems. He had been experimenting with the connept1925, and
several years later in 1933, Armstrong was awarded circteénfsafor FM. On June 9,
1934, Armstrong demonstrated the superior noise reduction charageostFM by
broadcasting an organ recital in both AM and FM. With this demoiwstrdie showed
that FM was a practical, wideband, noiseless system. In 1936, rAngsirote a very
important paper on FM, and his analysis of a noise-free high fidsigtem became the
basis of FM broadcast activities. Soon thereafter, the FCCatdlbei2-50 mc to FM
broadcasting. W2XMN in Alpine, NJ was initially set up by Armasg in this first FM
band. It was eventually moved to 108 Mc and operated there until thEOEB®s. On an
interesting historical item, Armstrong’s original tower in Néersey was used by the
media after 9-11-01 attacks, since a major TV and radio masttiaojvorld Trade
Center had been destroyed.

In 1936, G5BY was the first European to span the Atlantic on 56 Miven his signals
were heard by W2HXD. In the same year, the League and thealkbe Radio
Amateur’s Club, co-sponsored a 12-month competition on 56 Mc. Parglialisome
respects the 28 Mc contest occurring during the same yeaphy was to be awarded to
the winner of the all-year event. The event did not develop the numbepats and
points for contacts as was hoped. The affair was deemed to berfipettion” in view
of the “circumstances that the entries are insufficient inbmrmand quality to make an
award justified™? Instead, the trophy would be awarded to the first person to make a
confirmed 56 Mc. two-way contact between two continents. It would be anotheadsl y
before the trophy was claimed. The first 50 Mc-only inter-continental comtaatred on
March 23, 1947 when W4IUJ, West Palm Peach, Fla worked OA4AE, Lima'¥Peru.

By 1937, the 5 meter band had been reduced to a 4 mc bandwidth between 56 band 60
mc. The band also had become over-populated by very unstable oscitjatorAti the
request of the ARRL, the FCC in 1938 imposed stabilization and power dufgring
requirements on 5 meters similar to that required on the low bams inifially reduced

activity on 5 meters but also indirectly led to experimentatiorven @igher frequencies,

as hams simply moved their unstable equipment from 5 meters to &étsmThe year
before, the FCC reserved 112 to 118 Mc and 224 mc as future amaeist By 1938,
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amateurs were expressly granted amateur privileges on 112 and2241hy hams
moved to these higher frequencies to avoid the new regulations. Irgnitedl would
prove to be a boon in activity on these newer frequencies.

With better stability of signals, 5-meters ops after 1938 did ne¢ @ contend with
excessive QRM, and thus could concentrate on improving equipment, anterhas
equipment. Eventually, crystal controlled transmissions and super-hgteroekceivers
with relatively narrow IF's were developed for 5-meters, and ted to regular
communications occurring over distances of 250 miles or more, etpecialW. With
the longer distances that were now possible, more instanceskgd en 5-meters were
noted.

Field Days in the late 1930’s continued with efforts on 56 Mc. Inl8&7 FD, W2DKJ
used 56 Mc exclusively, making 74 contacts. This was quite extragrdorathe time,

as all equipment was transported to the tower at 40 WalltSH¥€! High Point Park in
New Jersey was used by another group solely on 56 Mc, the Tei-Rtatio Club,
W3GKI. 62 contacts were made with only 15 to 18 watts of power. Immaesaly
reference to another great VHF location, Mt. Greylock was uséig Field Day, with
WI1EFN making 33 QSO's. Five other stations were also noted as working only on 56 Mc
that year:* In the 1938 Field Day, W2AJW made 73 of their 165 contacts on 56 Mc. A
60 foot fire tower in New Jersey on top of a hill 250 feet abovdesehwas used in the
effort.!® The leading Field Day crew in the 1939 FD, the Egyptian Radio Gfldtiton,
lllinois (W9AIU) made contacts on both 56 and 28 Mc, as well as 14, 71.Z6dMc'®

In the 1940 FD, a 112 Mc distance record was set at 206 miles, ightyneonths after

the frequency was first used in a UHF contest.

In 1938, the Varian brothers developed the Klystron tube capable afwaioe output of
significant amounts. In England, a resonant cavity was also dedeldpeat same year,

the distance record for 56MHz was shattered when W1EYM madectovita WEDNS

over a 2500 mile contact on July 22, 1938. W1EYM used a rhombic antenna for
receiving, with 240 feet on a leg.

The first “true” ultra-high contest that was actually congdetvas an international one.
In 1938, the Radio Society of Great Britain sponsored a 56 Manéattenal Contest.
This was also a year-long event, with distance points awarded and monthly sepbits
RSGB. Any station in the world could enter. It was striectl¢W event — all types of
modulated carriers and telephony were prohibited. This was posdildyto some
countries only having cw authorization on 56 mc. The same station coyldenlorked
once every seven days, and all stations had to be from a fixetbfo¢anlike many
domestic UHF events, including the UHF Relays, Marathons, getiedy FD). There
was also a companion 56 Mc reception reporting contest, for thosecdirtte world not
yet authorized for transmissions on 5 Metérd number of US amateurs participated,
and WONY of Milwaukee, Wisconsin led the contest with over 100 contat#swvas on
the air 338 days during 1938, running 300 watts input to a two-element aoilinghase
antenna. Only 42 contacts made by WONY were over 200 miles in distamter’3
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contacts were less than 200 mitédvany years later in 1967, the League commented
that “this very first v.h.f. contest was way ahead of its tifie”.

UHF activity in general was becoming so recognized by ldte 1930’s that in
December, 1939, the League started a colunf@Si exclusively devoted to the higher
bands. Ed Tilton, W1HDQ, was the column’s first editor, or “conductorigi@ally
entitled “On the Ultra Highs”, this column contributed greatlyktwwledge of VHF
activities in the early days of amateur radio. For a few hsomt 1942, the column’s title
was “Off the Ultra Highs”, in a not so subtle reference taykein developing a civilian
wartime amateur radio service. The column’s title was updaté@n the Very Highs”
in May, 1943, and was again changed to “The World Above 50 Mc” in Deced®®5.
Metric notation was adopted in January, 1976, and the column became kntWire as
World Above 50 MHz”. Other than a brief interlude between Augli844 through
September, 1945 (Tilton was then assigned to the Pacific with§hdavy), the column
has run continuously to the present day, and has been a focal point éntiteeVHF
community.

Early ham-related ultra high transmissions showed evidencepufpheric propagation,
along with many instances of sporadic E and aurora propagationex&omle, Vice
Dawson, W9ZJB, of Kansas City, Mo in 1939 made the first 56 Mc “gsind”, having
worked all 9 US area call areas, with several contactgglreade by sporadic E. This
accomplishment was considered so monumental at the time tha$ moted in Tilton's
very firstQSTcolumn in December, 1939. Amateurs were making these types of sontact
at a time when some professional engineers still doubted thaspiteric conditions
could even be used for radio communications.

A radio engineer, amateur radio operator, and avid DX and VHF erghuSiate Reber,
read about Karl Jansky’s radio astronomy experiments. Stantih§36 from his home
in Wheaton, lllinois, Reber built a 32-foot diameter dish antenna ibaulkyard to listen
to radio emissions from the skies. He also built most of his ragipment, and some of
his VHF / UHF receivers were on the cutting edge of technodbgiesign for the time.
Reber conducted many of his experiments at VHF/UHF frequertaesg attempted
radio observations first on 3300 Mc and then on 900 Mc. In 1939, Reber confirmed
Jansky’s earlier discovery by listening for radio signald&@ Mc, slightly above our
present day 2-meter band. By methodically mapping all the radioesolieccould detect,
Reber by 1941 had completed the world’s first radio sky survey.alnost a ten year
period before and during WWII, he was the only radio astronomer in dhe.wWt was
only many years later that both Jansky’s and Reber’s earlygemahdbreaking work
became widely recognized and honored. Reber’s results were ewemublished in
many scientific journals, and his Sky Surveys became the sthrefarence manual for
all radio astronomers for many years. Today, his contributionsdto astronomy are
considered so important that his original parabolic antenna (asawe#l replica of
Jansky’s original antenna) is on permanent display at the Nbafadio Astronomy
Observatory (NRAO) site at Green bank, West Virginia. Relagnateur radio callsign,
WOIGFZ, is now in use by the NRAO amateur radio éfub.
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The original radio astronomy parabolic dish antenna of Grote Reker sb much
interest in his hometown that it became a minor tourist atractihe dish antenna was
custom designed by Reber at a time in which television antemasxisted in a few
experimental research laboratories around the country. The pichsréaken in Reber’s
backyard in Wheaton sometime after 1936. The wooden platform indfahé antenna
was used for servicing the focal point apparatus.

In many ways, the ARRL UHF Relays and Marathons were the q@sslers to our
present-day VHF contests. Perhaps most importantly, these eegatepkd into serious
efforts at exploring propagation and developing communication abilitiadtra-high
frequencies. The first “U.H.F. Field Day and Relay” occurred qutedeber 9-10, 1939.
Drawing upon UHF tests and relay methods developed earlier in ¢tadealas well as in
the successful FD operations on 56 Mc, any amateur was invitedtiopade, whether
fixed, portable, or mobile. The contest announcement even noted: tdet aesecond
F.D. dedicated to the ultra high&!'Distance points were given for the contacts as well as
points for message origination and relays. The objective wadatp meessages “away
from their starting points by town-to-town hops”.

Some stations set up at high points and mobiles at half-way ptawesyere thus in a

position to bridge gaps in relay traffic routes. The longest melate went from the east
coast to Chicago, for a total distance of 1000 miles, involving 11 rs¢atithe fastest
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route went from W1HDQ in Massachusetts to W3DBC in Washington, Dé@ring 325
airline miles. The message was sent and returned in 8 hours 22 snibétailed
descriptions of numerous routes were contained in the contestupfite28 stations
submitted a report, although it was obvious from the results that margy participated.
All activity was on 56 Mc. The leading scorer was Goyn Reinhai8AC/3, who
operated from High Point, New Jersey. Strapping a four half-eahieear array to the
side of a patio, Goyn operated portable from his Plymouth Coupe (sae pieture).
The antenna was an adaptation of a design by Ross Hull. Theittensvas a self-
controlled oscillator running 45 watts to a pair of 807’'s. 308 points am@sssed by
Reinhardt?*

In recent years, this UHF Relay has been commented upon stwersl In a 30 year
retrospective of VHF contesting, it was noted that: “This affeas the first ARRL
sponsored v.h.f. contest and it turned out to be the grandfather of oemntpvels.f. SS
and QSO Party system$” In another wonderful retrospective article, two mountain-top
vhf operators were operating from High Point State Park, NJ ihdBé September VHF
QSO Party, the very same spot as the first UHF Relay. They askedaddoalfor help

in locating extra VHF radios for use in the operation. He soon baglewith a friend —
it was none other than Goyn Reinhardt, who lived nearby! By thatliemg 87 years
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old and having the call W2AF, Goyn carried along his original tratesnfrom 1939 and
an extensive scrap-book of pictures and mementos! Contest agtoatiee to a quick
halt as the two operators recognized the historical significance ofthsioe 2

Back to the early years of contesting, the UHF Relay fomaa so successful that “UHF
Relay Number 2” was held in November, 1939. A much greater volurtrafot was
handled than in the®Irelay, and over 94 stations submitted logs. Skip occurred during
the event, allowing a “surprising” number of messages to reachdixgtinations. The
longest route, from Boston, Massachusetts to Chicago, ran 1150 milesyvalved 11
operators (see the route, below, described in the Feb.Q940 W3AC/3 was again the
leading scorer, with 40 contacts and 408 points. For the first tinmgyiWEF organized
event, 112 Mc was used for several of the reldys.

The relays settled into a quarterly pace from there. A large turn-outreddar the Third
UHF Relay, held in February, 1940. W3AC/3 continued his leading samgas from
High Point, NJ, working 32 stations and scoring 370 points. A largemageeof relays
were delivered, and many made a complete return route asld#2IMc was again used
for some of the relays, and for the first time in a Relay eveassages were sent on 224
Mc. ?® The fourth Relay held in May, 1940 had 500 to 1000 miles skip contactsirgjlow
for an amazing 1800 mile relay route between Tucson, Arizona anddOyl&lorida. For
the fourth time in a row, W3AC/3 took high honors, with 34 contacts anch8Bds*
The fifth UHF Contest took place in September, 1940, but had an absé€iie-siip”
communication. 112 Mc was used to a greater extent than before. \\2{0KHK the top
place with 50 contacts on 56 Mc and 112 Mc, and 858 points. Relays welepdaye
into a “practical and efficient system”. In the sixth UHF Centieeld in December,
1940, states worked were also noted in the reports. W3HOH led the eilen53wn
contacts on 56 Mc and 112 mc, 6 states worked, and 4164 points. An extra enwi@di
given for cw, and many of the stations primarily relied upon codeh®mrelays, as a
result of the multiplier. Several of the relays were accommgtisonly because of the use
of cw, given the marginal band conditions.

The seventh UHF Relay had no contest write-up on it, and the eiglah &dy had a

small box score, without any extensive discussion. W2BZB led wittoiAgacts on 56
Mc and 112 Mc, with a total score of 256 points. The ninth UHF wasidedcas a
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“Round-Up” and was held on Nov 1-2, 1941. It also did not have any contéstps
on it that could be located.

“UHF Marathons” were also sponsored by the League in 1940 and 1941herh&ur
VHF bands of 56, 112, 224, and 400 MHz were included in some of these contests,
although most of the contacts took place on the lower two bands. aditaghidns ran for

an entire year, with monthly awards for high point scorer on tbatim and then a
cumulative award for high scorer on each band. QSO points were prdordearious
distances and bands. A separate award was given for workingogtestates throughout
the year on each band. While Marathon contestants were autorgatictdred in the
worked all states competition, an operator did not have to competéMiarathon to
qualify for the states award. Contacts achieved in a UHF vetayd also count towards
that year's Marathof The last pre WWII Marathon was actually stopped by US entry
into the war on December 8, 1941 after attracting around 80 entramtsafl over the
country.

Several achievements occurred in the 1940 Marathon. The first 22bMact in any
contest occurred in the first month’s Marathon, in January, 1940. In that SV&AIY
made one QSO on 224 Mc, one month ahead of the frequency initiallyussdgn the
UHF Relay. W1HDF set a distance record on 224 Mc in May, 1940 (E3)nwhile
another participant in the Marathon, W610J began a series afickstacords on 224 and
400 Mc, with a 135 mile contact on 224 Mc in August, 1940 and an 11 mile Q8@0on
Mc in September, 1940. Ten different ops won the 12 monthly certififam88lOH won

3 times). The national high score was established on 56 Mc by W5AJG with an incredible
166 contacts. The high score on 112 Mc was set by W6RVL, at an evatergi9ol
contacts, and the 224 Mc high score was made by W610J, with 4 QSD's states
awards went to W9ZJB, 27 states on 56 Mc; W2DZA, 5 states on Xki2aiml 3
amateurs on 224 Mc with 2 states, W1AIY, W1HDF, and W1RLJ.

In 1940, foreign amateur contacts were banned, as the war in Expaeded. Portable
and mobile operations below 56 mc were also prohibited, although an excepson
allowed for Field Day exercises. The US government assigngthéta to work with
MIT in developing microwave type tubes. The US Army Signal Comg ¢@nducted
secret radar experiments since 1930 at Ft. Monmouth, NJ, even hawangnacolonel
hold the basic patent for radar in the US. The Army Si@wap also encouraged
Armstrong’s FM system, which assisted army mobile communications.

In 1941, Clavier used 3,000 Mc for tests on tropospheric scdttSramateurs did not
being work on the 3300 Mc band for an additional 14 years, until after WWII.

The 1941 Marathon added multipliers for FM and above 400 Mc work, as well a
providing monthly credit for minimum regular activity. The mosttes award was also
maintained®® W610J and WELFN made the first contest QSO on 400 Mc in the danua
1941 UHF Marathon, over a distance of 20 mifest was a DX record on the band at
the time. W6IOJ continued breaking records during the year, with raile contact on
400 Mc in September, 1941. There were 8 monthly winners with 3aamainning 2 or
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more months in 1942. The national high score was achieved on 56 Mc by W&@IR,
131 QSO’s and 2,416 points. The high score on 112 Mc went to W3HOH, amagsing 42
contacts on that one band. The high score on 224 Mc was achieved¥AMwith 5
contacts. W6I0J took top honors on 400 Mc, with 2 contacts, both of whichDiere
records at the time! Most states worked in 1941 on 56 Mc went to \WI2BY 30; on

112 Mc, 5 stations at 7 states each; on 224 mc, W2DZA, with 2 $tates.

As of December, 1941, UHF distance records were 2,500 miles on 56 Mc;il@35om

112 Mc; 135 miles on 224; and 60 miles on 400 Mc. Both the 224 and 400 Mc records
were set by mountain top stations in California, where much exgetation on the
ultra-high frequencies was then underway.

That’s where amateur DX ultra-high records stood in late Noveriibdd when a SCR-
270-B Army Corps radar unit operating on 106 Mc had just been instalted ®pana
Radar Station, Oahu (in the Hawaiian Islands). Two weeks laterecaniber 7, 1941,
two army air corps privates using the radar device detedtadeamovement of airplanes
some 130 miles away. This was the first wartime use of rgahe United States
military. But given the newness of the installation and the equipntemtradar was
thought to be either faulty or possibly tracking B-17’'s that vaere from California air
bases. Fifty minutes later, the first Japanese bombs fellamh iRarbor®> Only after the
initial attack did anyone realize that the radar unit worked sstaéy and had actually
spotted the first wave of Japanese attack airplanes. The efssmuke of the great “what
ifs” of military history.

The US declared war the next day. Amateur radio statiomedrately went off the air.
Massive support for the war came from the amateur communityhe0d8G,000 amateurs
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licensed in 1945, 25,000 served in the armed forces during the war, and 25000€
served in critical war industries or as instructors in milischools. Amateurs also used
their skills at home in the War Emergency Radio ServicER®) with 112 Mc activity
dedicated to the war effor®

1 VHF Manual, 1965 ed., ed Tilton, editor, p.8.

2 See,QST,7-31, at 9-20QST,7-31, at 21-25; 8-31, at 9-13. The pictures is“Bive Meter Receiver
Progress”, Ross HulRST,July 1931, at 21.

®QST,5-32, at 22-24.

* QST 7-32, at 34.

®QST,5-32, at 34-36; 6-32, at 20-23; 9-32, at 29; 10e832-33.

® Using a pulse method of ionosphere sounding, phsgsistarted to connect propagation to the sunspot
cycle. In 1927, Pickard demonstrated a correlabetween the solar cycle and radio propagationdedn
favorable sunspot conditions, the upper limit afaspeheric propagation was believed to be arourd@&0
“ARRL: The Boom Years"QST,June 1964, p.78-79.

" “Extending the Range of Ultra-High Frequency AmatStations”,QST,Oct. 1934, p. 10-13+. A small
follow-up occurred the next month, “Five Meter Remiance Hits New Levels'QST,Nov. 1934, p.9.
Hulls’ UHF operating activities were considered ezkable at the time. See, “The Editor's MillQST,
Oct. 1934, p.9.

8 From, Orr, VHF Handbook.

® QST 1-36, at 19-20.

19QsT, 7-37, at 29-30.

1 QST 12-1935, at 11.

12QsST,7-37, at 35.

13QST 5-47, at 61.

14 QST 11-37, at 12-13.

15 QST 12-38, at 28.

QST 12-39, at 35.

' QST,12-37, at 53; 1-38, at 62.

18 QST 9-39, at 58.

¥ QST,6-67, at 66.

2 Most of the information on Reber has been takemfthe NRAO web-site, Ham Radio Connection sub-
page located ahttp://www.nrao.edu/

“ The picture is fronQST,

22QST,9-39, at 33.

2 QST,11-39, at 26-27+.

24 QST,11-39, at 26-27;6-67, at 66. The picture iQ&T,11-39, at 27.

% QST,6-67, at 66.

26 «“Echoes of the PastQST June, 1995, at 48-49.

2T QST,2-40, at 52-54. The picture of the route is at3. 5

2 QST 6-40, at 44-45.

29QST,9-40, at 32.

% Rules aQST,1-40, at 26-27.

¥ QST,3-41, at 53.

% Rules aQST,1-41, at 24-25.

¥ QST 4-41, at 53.

% QST,2-42, at 40.

% The sketch of the radar device used at Pearkéntérom:http://www.infoage.org/pearl.html

% QST, 1-2000, at 31.
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Amateurs in WWII

To do ---
(emphasize amateur contributions in the emerging VHF and micrcavaas; review the
British books on war-related radio)

Post WWII Amateur Activity & The Cold War

Rest of document: Keep converting from an outline to regular fmxt;in pictures,
footnotes, etc. Emphasize more of the history of VHF and technalodjyess of VHF
contesting;

Following WWII, hams received temporary privileges initially 285 Mc, and then
on 112 Mc on August 21, 1945. Various VHF contests were thereatemitiently

conducted. The first post WWII VHF event was the Connecticut 112 M2 B&ty

held in September 1945. It attracted 132 entries. The high scomgsleted 50
contacts in 37 towns from a portable location in Prospect, Ct.

In November 1945, the FCC moved the 56 Mc band to 50 Mc, and the 6 meter band
was born. This was done to provide frequency allocation to TV channel 2heand
new 6 meter band was allocated space directly below that freguyenmediately
touching off a never ending dispute between 6 meter hams and adpaoparty
owners with channel 2 TV set’s!). In March 1946, the 112 Mc band ghistd 44

Mc, starting the era of 2 meters. There was much discontenhcarthe ham
community concerning both band moves, as almost all equipment and antennas had to
then be rebuilt by hand. Additionally, many hams were concernechthaddminess

of UHF activities in pre-WWII was being replaced by a gahencroachment from

the commercial interests (this concern is even greater toddyynumerous threats to
amateur frequency allocation occurring on a regular basis).

Pre WWII Marathons and most states awards were reinitiatedcourage the use of
these new frequencies. Distance and frequency points were dwardbe 4 VHF
bands of 50, 144, 235, and 400 Mc. Extra points were given for the use FM.sthe fir
VHF Marathon was held between May and December, 1946. Six statmnked
between 24 to 27 states on 6 meters, seven stations worked ov@s@0®on 6, and

six stations contacted over 200 QSO’s on 144 Mc. Today, all of theseiv@aontest
events and activity weekends both before and after WWII areasepredecessors to
the modern day VHF contests.



Several microwave bands were opened in November, 1945 (See, Earlyct€onta
article, for more details).

In January, 1946, a US Signal Corp lab used a 4000 watt 111 MHz tri@nsimit
bounce signals off of the moon. Station engineers for this histeeict encluded
amateur radio operatorqThis is from Pocock’s book, and he has more details on
these events, with citations to QST’s). (Also describe Project Diana).

Radio amateurs studied and utilized meteor reflected propagatearlgsas 1946 (?
On date; see Tilton’s columns in 1953; Pocock, at 12, also has the 1946ittlate
references to a 1-46 QST issue). Propagation enhanced WhiRunications
extended distance records on 6 meters by 1947 to over 10,000 miles, aGb@®ver
miles on 2 meters. (KCK Note: detailed comments on early mstatter and aurora
are in my “Early Contacts” outline).

Over the years, certain technical achievements have hadntteosimpacts upon
amateur radio and radio contesting. One of the biggest such achiesanigailly
occurred in 1948, when three Bell Telephone Laboratory engineers edvém
transistor. This one little device revolutionized and forever gb@umll of electronics

and communication. The invention led to the miniaturization of electronic
components and ever more sophisticated communication equipment. The three
engineers received the Nobel Prize in Physics in 1956 for their efforts.

On another interesting note, the 1946 FD marked the beginning of aNiEntry,

with some groups operating 50, 144, and even 420 Mc; QST, Feb. 1947, at 47-48; one
group even made the first QSO in a contest on 2400 Mc!. The VHFcatdgory

was used again in 1947 (also, note that that Ed Tilton, W1HDQ, was the 56 Mc leader
in the first FDs in 1934, 1935, and 1936, and citations on that are inEtréy “
Contacts” article).

In 1947, a VHF Relay and QSO Party was run in May. This evastsimilar to the
UHF Relays and Contests of pre-war days, but also had somerisiesiléo the
modern day VHF QSO Parties (rules are at QST, May, 1947, at #smodarity
with UHF Relays rules, as well as having contacts in thg 8tatest count towards
standings in the 1947 UHF Marathon). Thus, this one event served asga brid
between the UHF events of pre-WW!II with the more modern typesootests to
come.

The development and popularity of the “big three” contests occurrédnvétvery

short time frame in the late 1940’s. The weekend contest formatutilized. In

1948, the T Annual January VHF Sweepstakes debuted. The January VHF SS was
designed to be the VHF counterpart of the HF Sweepstakes cootespsete with a

club competition.

A May VHF QSO Party occurred in 1948. The September VHF QS Barted in
1948. The June VHF QSO Party then began in 1949, with the dates sbifieng
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month from May to June to take advantage of better band conditions. The 4947 M
event was styled as more of a “relay” while the May 1948 comtastmore of a QSO
Party in focus. The 1948 May contest may have therefore be s#entame as the
same affair as the 1949 June contest, only one month different in the date.

The January VHF SS scoring system was initially based onatentath no QSO
Points given out for different bands, just additional contacts for band. 1 point
was given for receiving a transmission from another station, &p8Q Points were
given if both sides acknowledged the exchange of information. ARRLossabnly
counted one time, with no additional sections being counted per bandxditenge
followed the ARRL message relaying methods: QSO number,igall BRST signal
report, ARRL section, time and date.

The QSO Party format was significantly different. Betw&848 and 1952, 1 QSO
point was given for 6 and 2 meters, and 5 QSO Points were gramtedntacts on
220 and above. Sections counted per band. The exchange for the QSOwRarties
much simpler than the January VHF SS: only exchange the callasdmPRRL
section. Signal reports were optional.

With both types of contests, the contacts or QSO Points were thépliedlby the
number of ARRL sections worked plus 10 (for the January VHF S®pdted per
band (for the QSO Parties) to arrive at the final score.follign stations counted
for one additional multiplier (one added section for the January VEIFaSd one
section per band for the QSO Parties), with all foreign contaetsg grouped
together as one section.

Initially, time was kept in local standard time for all Vidbntests, with stations on
both sides of the contact having to be within local time framekeotdontest for the
contact to be counted.

The first January VHF SS in 1948 attracted 347 log entries frose@ibns. W3DFV

in New Jersey won the event, with 117 QSO’s in 7 sections, operatiggon 2
meters. All contestants used 2 meters, some were on 6 metbmlg 3 operated on
235 Mc (which was then moved back to 220 MHz in April, 1948). The club
competition took place only in the January VHF SS, but was part tofdhéest from

the start. This first club event was won by the Frankford Radib 61 Philadelphia,
and the competition attracted 17 clubs. All clubs competed agairtstodaer. The
subdivision of the club competition into three tiers would not even be cpla=d

for many years to come.

In the 1948 January VHF SS, the only category was single-op. A opultias noted
in the 1949 September QSO party, but with indications that the statienms not

eligible for an award. Multis were listed as separateemnin the line scores only
starting with the 1950 January VHF SS, but only single-ops weren ggeetion

awards.
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The May VHF QSO Party of 1948 produced 162 entries from at B2askctions.
The highest recorded contact was made on 220 Mc, even though 420 Mdy1d215
and even higher frequencies were in use by that time. The logér sif this first
post WWII QSO Party was W1CTW of Ct, with 126 contacts in 15@et The
1948 September QSO Party generated 98 logs from 29 sections. 22@dvagain
the highest recorded band used in any of the logs submittedwiitiher was W1FZ,
operating from Blue Job Mountain in NH, working 130 contacts in 15 seabioris

2, and 220 Mc.

Initially, ARRL staff was ineligible for contest awards in the corstegthis continued
until the late 1970’s, when League staff were initially alldwe operate at non-home
stations of staff members, and then finally in 1978, when asteeéising to “Hg.
Staff, ineligible for award” were discontinued without much public asckedgement
that the long standing practice of ineligibility had come to an end.

Portable and mobile activity was always popular, especiallpenJune VHF QSO
Party. QSTs as far back as the late 1940’s contain pictures and writexupsth
portable and mobile operations. In fact, in many June contests in thes, 1666’
third of all stations were portable, as high ground gave operaigmsah advantage.
With the advent of more sophisticated equipment and antennas in the 19&@ys, m
fixed stations were able to compete effectively against theuttain tops”, but
portable activity remained popular. Initially, however, the conteats all types of
entries (fixed, portable, and mobiles) placed together. Competitiamredconly by
ARRL sections (there were 71 sections at the time). VE8 / Yulas treated and
counted as an ARRL section though, for purposes of the VHF contests.

During the winter of 1950-1951, W2NLY and W3QKI worked each other regularl
on 144 Mc. over a 350 mile path, becoming some of the earliest usespagpheric
scatter.

By the early 1950'’s, crystal controlled equipment was becoming universediptad,

and contributed greatly towards the enhancement of VHF equipment frequency
stability. WWII surplus AM radio aircraft equipment was beaagna mainstay on 2
meters, and commercial equipment such as the early Gonset 6 anete2 m
communicators were being developed for and used by VHF oriented amateurs.

The first 50 Mc WAS award was completed by in the latectGeaurly 1950’s
(exact info is in Tilton’s column). It included only the 48 contiguoasest, as at that
time, neither Hawaii nor Alaska were States of the Union (tnene then considered

to be US Territories)[KCK note: 48 states on 50 mc was achieved in the summer of
1948; see Tilton’s column] Vince Dawson in 1948!

W1PNB conducted the’lexperiments on 6 meter SSB in 1951, and also madé'the 1

50 Mc SSB on aurora in 1952 (5-52 QST, at 61). W2JJC, New MarketaNd the
1%' 2 meter sideband QSO on thé"a March, 1954 with W3HWN, Mechanicsburg,
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Pa (12-54, Tilton, at 69; another note on W2JJC on 2 meters SSBan, Bitb5, at
62; also see 5-56, at 59).

The first amateur transmission using transistors was maaéeirl952 or early 1953
when K2AH, using a one transistor transmitter, worked W2UK on 2rmstene 25

miles away. The power output was 50 microwatts. The power supply was a single 22
% volt hearing aid battery, dropped to 8 volts (2-53 QST, at 65; thareic® picture

of the transmitter, as well as a cover picture of K2AH kgyire transmitter, which is
sitting on a tripod in front of several large racks). (Therde an article written by
K2AH in 3-53 QST on the transmitter). Some three years latéB56, the cover of
QSTcontained a picture of the world’s first all transistor amateur radiovesdday,

1956, QST, article at 11).

The first successful amateur reception of moonbounce echos occunteatyJa7,
1953 between W4AO and W3GKP. (Article in 3-53 QST and also, Tilton, 4-53 on
Project Moonbounce). The effort was so technically difficulhattime that it would
take several more years before a successful QSO was made.

A great controversy ensued throughout the 1950’s concerning the use zoinkedri
versus vertical polarized antennas. Many hams used verticglhedlantennas, in
keeping with the traditions of broadcasting and mobile commeseraices. Others
felt that horizontally polarized antennas performed better. Mamytional and non-
technical reasons also were evident. The controversy continued waith of the

more experienced operators using CW moving towards horizontal aniajs many

others still favored vertical alignment. The lack of consensuso gsolarization

evolved somewhat in future years into a SSB versus FM argumémtyweak signal

enthusiasts using newer yagi type of horizontally polarized antemmasbetter
equipment, while many other hams relied upon FM simplex (and by thes1 3%\’

repeaters) having vertical polarization for their VHF activities.

Beginning in June 1953, the QSO Party format was revised to couBO1RQint for
contacts on 6 and 2 meters, 2 QSO Points for 220 and 420 MC, and 3 points for
contacts made above 420. During this time period, most of the cooteatts were

still occurring on 6 and 2 meters, but activity was gradually asing on 220 and

420 Mc.

Meteor scatter work on 2 meters was pioneered in the early 18%@gul Wilson,
W4HHK, of Coulterville, Tennessee, and Ralph Thomas, W2UK, New Bigksw

NJ. (nice note on the early days of meteor scatter and sedgestocol, in Tilton’s
column, 10-54, at 61-63; also note in one of Tilton’s column in 1955 on W2UK
taking down his station; and then the 10-55 Tilton column on a 2 yr rettospef

MS work). The two operators had been attempting a tropospheric cat@ctthey
noticed short bursts of audio. After many months of experiments, regula
communication became possible through a coordinated method of transmissions
being reflected or scattered off of the ionized trail of metgaissing through the
upper atmosphere. The first exchanges accepted by the Laagaevalid contact
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occurred on Oct. 22, 1953 (CQ, Nov. 1993, at 96). A meteor contact was considered
such a breakthrough in radio communication that audio tapes of the raesttmr
contacts between these two amateurs were played at a meétipgppagation
physicists of the International Scientific Union in 1954. Wilson ahdriias won the

1955 ARRL Merit Award for their success with meteor scattenmunications on 2
meters (nice article on the merit award, with pictures, 10-56, at 62). (EldiAfrom

QST in the late 1980’s gives 1946 as the year that radio améirstirstudied and
utilized VHF meteor scatter propagation, but no citations to specifics).

In 1951, Novices were granted operating privileges on 2 meters. Testmieceived
privileges on 6 meters in 1955, and then on 2 meters in 1959. The popularégtbf H
Tower’s and Sixer’s led to tremendous amounts of lower VHF bandtyac Weekly

AM check-in and RACES nets of 30 or more hams were common throughout the
metropolitan areas of the US. All of this activity led to atable explosion of VHF
contesting activity, and contest log entries of over 1000 per January VHF SS occurred
between 1957 and 1967. 1500 entries were received in the 3 yearsrb&dsteand

1963. A similar peaking in log submissions occurred for the QS@®arthis time
period has been referred to as the “baby boom” of VHF contesting.

Beginning with the 1954 January VHF SS and both QSO Parties in 196ficates
were given to Novices and Technicians having the highest scong seation where
significant competition existed (which was defined as there batnfpast three
Novice or Technician entries in any section).

For the QSO Parties, section awards were given to multi-og®tieginning in the

1954 June VHF QSO Party. Multi's had become popular by then, egpecia
portable hilltop locations in the June contest.
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From Sputnik to the Early 1980’s

The Soviets launched the world’s first satellite on October 4, 1957ed8i&putnik I,

it operated on a 20 MHz frequency, but could only send a continuous beepatke s
race was on! Four months later, on January 31, 1958, The United Statelselh
Explorer I, packed with scientific instruments. This first UgHlite was instrumental
in discovering radiation belts that would later be named aftercikatst who was
responsible for the experiments, Dr. Van Allen.

Contesting activity produced a milestone in the 1958 June QSOwzety W4GJO
in Florida worked 346 stations and 35 sections on only one band, that de&.me
This was the highest scoring, single-band entry to date foroautlye three VHF
contests. Meanwhile, the January VHF SS had over 800 entries.

While VHF was once thought to be the province of only line of sighdes, by 1958
atmospheric reflected types of communication were becomingasicry common on
6 meters. It was evident that “ionospheric” propagation could be quetfel usr
practical communication on the VHF frequencies.

CQ magazine also sponsored VHF contests (normally twice per lyewvgen 1956
and 1966. These contests used counties as multipliers instead of ARiRIns and
VE provinces. CQ VHF contests had developed a “county equivalent” for
international areas outside of the US. The use of county multipliass almost
prophetic in nature, having pre-dated the development of the gricesdayasome 30
years!

Moon echos had been heard in various experiments as early as 1948, luhothe e
usually had usually been received at the point of origin. A lueféection of radio
signals between two separate stations was first accomplistiezbruary, 1951 when
the National Bureau of Standards and the Collins Radio Companyiregped on
418 Mc. A 20 kw transmitter was used at Cedar Rapid, lowa. trainemission
antenna was a fixed array consisting of a chicken wire horn antamnpported by
telephone poles. The receiving antenna was a half wave dipole mhairitee focal
point of a 31 foot diameter paraboloid. The cw transmission wasdtwitimessage
“What hath God wrought!” (CQ, 5-52, at 88).

The US Navy had been experimenting since 1951 with moonbounce reldyisac
accomplished two-way communications by sometime in the 1950’s. t Beésails

have always been murky, due to the security nature of the work.refdesystem
was publicly disclosed by the Navy in 1960, when it was revealedhthdNavy was
using a 100 KW transmitter to feed a 84 foot diameter steeradfleadienna for the
relays. Information was exchanged on frequencies between 425 to 43hdvibea
transmission sites were around Hawaii and Washington, DC. (CQ, 4-60, at 78).
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With the advancement of electronic equipment, specialty activpiresiously
considered impossible or exceedingly rare had arrived on the Yettes 144 Mc
EME had been tried as early as 1953 by W6DNG and others, and palisains
were actually exchanged. But activity generally shifted to 1286 Wwhere antenna
sizing and other factors were more manageable. (9-60, 10-60, Q3Mhs)first
amateur radio EME contact occurred between the EIMAC Radib, GV6HB, and
the Rhododendron Swamp VHF Society, W1BU, on 1296 MC on July 21, 1960 (or
possibly, July 17, 1960). Sam Harris, W1FZJ, led efforts on the East @u& (CQ,
9-60, at 78). With the exception of the US Navy and possibly sonieatetffi
commercial efforts, these two amateur stations were then thienstdllations in the
world possessing EME capabilities.

2 meter moonbounce signals were again attempted by KIHMU and WEBDNG
August and September, 1962. The efforts were so technically djialjethat Sam
Harris felt “maybe” a QSO had been completed. (QST, 11-62, at 72A78gfinite

QSO on 2 meters was finally achieved on April 11, 1964, between W6DMG a
OHINL (June, 1964 QST, at 95-96). 420 efforts at EME began in eamasipower

levels were increased in January, 1963, and W5DSA engaged in moonbounce work
shortly thereafter. The first actual QSO on 432 occurred May 20, hétdeen
W1BU and KP4BPZ, operating from the Aricebo radio telescapeuierto Rico (7-

64 QST, at 105; 8-64, QST, at 92-93).

Amateur radio activity on meteor scatter and aurora was becomangasingly
common, as well.

John Chambers, W6NLZ, and Ralph Thomas, KH6UK (who also pioneered meteor
scatter work as W2UK) made the first transpacific 2 meter 220 MC contacts.
They also heard each other on 420 Mc (lead articles in QST in 19&%).their
endeavors, they won the 1961 Edison Award and 1960 ARRL Merit Award.

The increase in the ranks of hams from the above noted regutatamges coupled

with advances in VHF equipment capabilities led to a high of 1561 (lwg$563

logs, depending on source) being submitted for the January VHF &61in Tlub
participation increased as well, with the number of clubs entdmmyHF SS going

up from 30 in 1995 to 69 clubs by 1962 and 1963.The 1961 June VHF QSO party
also reached a high water mark of 558 submitted logs.

In December 1961, the first amateur radio satellite was ladnddamed Oscar |, the
satellite contained a 140 milliwatt beacon at 145 MHz that trdtesina simple,

repetitive CW message. It circled the Earth for 22 days.hiwanly a few years
after the launching of the first Soviet and US satellites, etfae of amateur radio
satellites had begun. Oscar | was a remarkable achievemem&beur radio. (cover
picture, 1-62 QST; cover story, 2-62, at 9; 11-24, several articles).

Bell Labs built a giant cat’'s ear microwave Holmdel antemthé early 1960’s as
part of a very early satellite reflecting system ahliecho. The antenna quickly

89



became obsolete with the launching of the Telstar satellite in 1962.Bell Lab

researchers, Arno Penzias and Robert Wilson, were then able tbeus®lmdel

antenna for radio astronomy experiments at microwave frequenties; kept

coming up with a background noise in the antenna system. They trigdhavgr
they could think of to eliminate the annoying noise from theirivetg system -

including removing several pigeons roosting in the antenna. Aftersieasons of
putting up with this noise, they sought out theoreticians to explaindise. Robert
Dicke of Princeton University showed that the noise was redltyomave remnants
of background radiation emanating from the big bang. Penzias and \Wasoquite

literally stumbled upon one of the greatest scientific discovefiall time — proof of
the big bang! For their efforts, Penzias and Wilson shareddhelNPrize in Physics
in 1978.

15" amateur two way QSO via an amateur satellite may beserred on the 13orbit
of OSCAR I, between K2IEJ, Oceanside, NY and K9AAJ of Quinitipois. The
QSO occurred at 11:50 AM Eastern time, March 9, 1965 while ttadliawas
passing over Nebraska. (CQ, May, 1965, at 56-57).

In 1967, the League celebrated 30 years of VHF contesting in iteditren of QST
(at p.66-67) by referencing the initial contests in Great Britaid the US (as noted
above).

After 30 years of VHF contesting, the use of local standard wims changed in the
1967 June and September VHF QSO Parties to Greenwich Mean GR€),(
thereby eliminating the confusion that had always existed ovestaneand end time
of a contest on both ends of the contact. The January VHF SS wdéinaligt
changed to GMT until some 13 years later in 1979!

In 1968, Novices lost phone privileges on 2 meters, and lost all 2 pretiéeges in
1972.

The 1969 September VHF QSO Party changed participation time Z8hours to
any two 14 hour consecutive periods out of a 35 hour contest period. ThéHkEne
QSO Party rules changed to two 14 hour consecutive periods in 197 3uldhwere
changed back starting in the 1974 June VHF QSO Party, with thel4wiaour
consecutive periods being eliminated in favor of 28 non-consecutive hoar85b
hour contest. Off times had to be at least 30 minutes in duration.

Several hams in the US and around the world listened in on Apollo astronaut
transmissions as they circled the moon in the late 1960’s. Manyhede t
transmissions occurred on 2.2 GHz. A short time later in 1969, Neistfong
became the first person to step on the moon. At the time, landirigeandon was
considered a great American achievement. Today, while the Apollogonoigr still
viewed as a significant accomplishment for America, the espiage program of the
1960’s culminating in Apollo and a manned moon landing is how being viesvad a
technological milestone for the entire human civilization.
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The first 50 MHz EME contact was made in 1972 between W5SXD and\W6W
(W3ZZ, 9-2004, at 77; notes on 6 meter EME).

Even though HF operating activities were generally adopting teeoiSSB over

AM, VHF activities were much slower to utilize the newer fowh phonic
communication. It wasn’'t until 1970 that SSB was firmly estabtisbe the VHF
bands, even though it was clearly superior in terms of bandwidth UudAthe so

much AM VHF equipment now becoming outmoded and even scorned by some VHF
enthusiasts, a difficult period developed on the VHF bands. Whilenhagi were

still having great adventures with their Towers, more serious topgravere
becoming exclusively based on CW and SSB. Participation rates WHF contests

of the late 1960’s and early 1970’s suffered as a result of Noseg) all 2 meter
privileges in 1972. By 1967, the number of acceptable logs for the yavid&r SS

had dropped to 1123. By 1975, only 600 or so log entries were received for the event.
Club participation declined to a total of 21 clubs in the 1975 and 1976 Jand&ry V
SS.

Starting with the 1974 January VHF SS, the exchange was modifiigriongth the
streamlining of the exchange that occurred in the 1971 HF SS, hatltdntact
number, a power precedence, the call sign, check, and section inforrnatngn
exchanged. Meanwhile, the exchange for the QSO Parties was imptarscall
sign and section.

The administration for the ARRL sponsored contests generally fetldive practice

of an informal idea or formal proposal being sent to the Contest &gvi@ommittee,
which was composed of both HF and VHF contest operators appointed by the
League. The CAC would then consider the matter, and if it approvet afeim,
would send it on to the League’s Awards Committee. This Coeenitias in turn
composed of ARRL staff members would then consider and ultimatelgrathe
CAC’s recommendation. If approved by the Awards Committee, the @ioposild
subsequently be approved as a rules change for future conteststeftcould also

be sent back to the CAC for further study. The Awards Commitiee also in
charge of the League’s Award program, and hence its name.

Long standing oral traditions in the club competition of the Januétly 8S were
expressly stated in 1974 when the CAC declared in writing linae tclub entrants
were necessary for a club to enter the club competition; twasthof club

participants in a multi-op must be members of the club, four clullimysea year
must take place, and club members must live within 175 miles ofldheta be

eligible as a club entry.

Beginning in the mid-1970’s, specialty contests were being camgpteveloped.
Events focusing on Moon Bounce, the 10 GHz band, and the UHF bandandere
active consideration. Numerous ideas were also being entdrfameevisions to the
existing contests.
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The January 1976 edition ST marked a momentous occasion: this was the first
issue with the wider paper format. The original size of 6 Y2¥¥ifches was chosen
simply because that was the size that the local printer nsE@lb. The smaller size
was still commonly available for many years thereafteméws printing presses were
put into service however, larger page sizes were used, and oviechrad paper had

to be trimmed from eacSTto fit into the smaller size. When the price of paper
skyrocketed in the mid-1970’s, the League finally made the deci&m move to
larger size print.

Because of conversion by the League to the new page size, publication of therrules
the 1976 January VHF SS was completely left out of both the DecelfiEd and
January 1976 editions @ST! In spite of this oversight, numerous VHF clubs got
the word out, and the contest went on. The VHF community was onhylgligffled

by the experience, but none the worse for the effort. Ovehall,ekperience just
reinforced the importance of the VHF clubs in VHF contests.

Put into effect for the first time in June 1976, codes were dpedl for 2304 MHz
(f); 3300 MHz (g); 5600 MHz (h); and 10,000 MHz (i). The 3 QSO pointableve
420 MHz was still in effect, however for the VHF QSO Partidsi/e no extra QSO
points were awarded in the January VHF SS for any bands (jtrat @ntacts for
each band).

With the publication of technical notes on VHF yagi designs in 19AGdoational
Bureau of Standards (NBS), yagi antennas became increasingiyjoaroramong
amateurs. Considered an innovation at the time, NBS styled anteEmnashateur
work generally replaced the bulky collinear arrays that haa lseenmonly used
throughout the post WWII period. For years after the publication oNB® notes,
amateurs took great pride in finely crafting “hand rolled” NBS types of Yatfis.

FM rules caused consternation throughout the 1970’s and early 1980’s mtloh a
rover rules continue to cause controversy today. FM simplex rules pedrinto

effect experimentally beginning in the 1976 June VHF QSO Pany, caused
problems for many years thereafter. FM repeater contaaes pvehibited in 1976,

and this rule was warmly received. The 1977 June QSO Party prdhibgaise of

the 2 meter FM national calling frequency, 146.52 MHz, as wedldgscent guard
channels. A few months later in the 1977 September VHF QSO Rasgvbr, the

use of the FM simplex calling frequency was allowed bysiagon for no more than

4 hours in the contest, but the prohibition on the guard channels remairféetin e
The 1978 January VHF SS also provided for a 4 hour usage of 146.52, but by the
1978 June QSO Party, the 4 hour rule was modified to allow usabe &ktjuency

in no more than 1 hour increments. THeALigust UHF Contest in 1978 effectively
prohibited any FM contacts (see below). Starting in the 1979 Javt#\&S, the 4

hour rule was also applied to 223.50 MHz. In June 1982, the use of 146.52 was
completely prohibited. But the 4 hour rule on 223.50 was at the same time
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completely lifted so that simplex contacts on the 222 FM simpléxfreguency
could be allowed throughout the contests.

The exchange was again simplified for the January VHF Sfatostarting in 1977:
The serial number; call sign; signal report; and section. Geere the power
precedence and check.

The Big ear radio astronomy antenna at Ohio State Universityded a one minute
anomaly on August 15, 1977. Nicknamed the “Wow” signal (Dr. Jerry Elunaged
the data on a computer print-out, and in the margin wrote “Wow!”), evén today
the single most likely candidate of a SETI signal being redeiveEarth. Due to its
lack of predictability, the Wow signal remains unconfirmed, but haaialy
achieved legendary statlss.

A major change occurred with the 1978 January VHF SS. QSO poirgsadded
for the first time, and were much more generous than in the VHF R8ks. 2
points were awarded for 6 and 2 meter contacts; 4 points for 220 an8 @&8iajs for
1215 MHz; and 16 points for 2300 MHz and higher. As a result, station shates
used microwaves dramatically increased.

Another change took place with the adoption of DXCC countries as additi
multipliers, beginning in June 1978. The change was in effect for bothatiheary
VHF SS and the QSO Parties. Each DXCC country that waamé&RRL section
counted as a separate multiplier for each band worked (in additieach ARRL
section worked for the January VHF SS or worked per band for the QSO Parties).

Throughout much of this era in VHF activities, the Mt. Airy VHRd®D Club
(nicknamed the “Pack Rats”), completely dominated the club congpetif the

January VHF SS. Having won the club competition 29 years in aaog gtarting
with their club win in 1961), the Pack Rats of the day set a sthrida operating
excellence that has never quite been matched by anyone #igeantire history of
ham related VHF activities. For instance, in 1976, the club le@xgedition to
Barranquilla, Columbia so that K2UYH could become the first amatework all

continents on 432 MHz. They made the contact off the moon to do it, anbdave
thus been the first EME station and EME contact in South Amekicancredible

feat both at that time, and to this day!

The greatness of the Mt. Airy Club was made possible, in nd snealsure, by an
intense rivalry with another great club, the Rochester NY VHu@rThe Rochester
club challenged the Pack Rats throughout much of the 1970’s and into the, 1980’'s
only to see their efforts continually place second. This pattmtintied even after

the development of the three-tier club rule (see below), with bothAlWy. and
Rochester being the only groups at times to enter the Unlimitbd. Airy’s
continuous reign as club champion came to end only when the Rochestertapk

L “Dr. SETI's Starship”, Dr. Paul ShucB8Q VHF, Fall 2003, p. 84-82.
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the Unlimited gavel in 1990, due to the Pack Rats only fielding 4%esr{the Pack
Rats still had more points than Rochester, but were now put into tbeimelub
category, which they won, of course).

A second major boom in VHF contesting took place in the late 1970'shandids
largely due to mass usage of Japanese manufactured multimaddoigentries in

the January VHF SS again climbed upward, peaking at 987 in 1980 afteg havin
declined to around 500 in the mid 1970’s. The June contests also were hatable
their large participation rates on 6 meters during E skip openi6@ssection totals
and 100 section all-band totals were becoming common in almost allLARR
Divisions. All band QSO'’s in the June Party broke the 1000 cortigeghold in the
multi-op category during this time frame, and approached 800 or coatacts with
several Single-Op entries.

The first August UHF Contest took place in August 1978. Initially,xalldegree
square was used as a multiplier, with latitude and longitude headiiggal reports,

and call signs being used as the exchange. 3 QSO Points wenda@i a contact on
220 and 430; 6 points for 1296; and 12 points for 2304 MHz or higher. Stations
could be worked once per band, although if mobile, the station would not foount
another contact but would then count as another 1 x 1 square if the statied to
another 1 x 1 square. Multipliers were the number of different 1 atifude /
longitude squares worked per band. The use of 434-435 MHz was prohibiged (thi
was intended to effectively prohibit FM contacts for this cohteSingle and multi-

ops could enter. The first UHF contest in 1978 thus saw the firstfusdatitude /
longitude type of square.

In order to encourage smaller clubs to compete in both the HEesterdnd the
January VHF SS, effective for the 1978 HF SS and the 1979 Januant8Hthe
club competition was split into three groupings: Unlimited, Medium, anallSm
Each group would only compete directly against each other. Theitguicategory
was for those clubs with 51 or more entries, while Medium club Jarentries
between 11 and 50. Small clubs had 10 or fewer entries. Club ettusieeting
requirements also varied for the three groupings: the unlimitechaddum clubs had
a 175 mile radius while local clubs had a 20 mile radius. Four clabings were
required per year. For members of the larger clubs living riinae 50 miles away
from the club center, 50% or more of the meetings must badatle while no
attendance rules were in effect of for the local clubs. SO and Multi’'s countacd®w
the club scores, but 66% of a multi’'s operators had to be club memhedsoth the
guest and station licensee were to be club members for the guest SO’s.

The first EME Competition was held in 1978. The event was heldtaweweekends

in the spring. The EME had competition by SO-single band; SO-mult:baulti-
op-single band; and Multi-op, multi-band. Use of non-amateur commercial equipment
(i.e. radio telescopes) was listed separately. Each congacgmen 100 points, and

the multipliers were the DXCC countries plus the US and Canadlbsign districts
worked on each band.
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Rules regarding multi-op operation were also reviewed in tleell@70’s. Effective
for the 1979 January VHF SS, multis could elect to give out consecsenal
numbers per band rather than one set of serial numbers for all bBgdte 1980
September VHF QSO Party, the multis could no longer make comtilottheir own
operators except on 2.3 GHz and higher. Further, in a prohibition priraangd at
multi’'s using FM and SSB simultaneously, multiple transmittertdccnot be used on
the same band at the same time. In 1983, a requirement of threeentiks per
section before multi awards could be issued was dropped, and only the ttatimons
of a significant ability was thereafter required for the issuance of-oukwards.

By the early 1980’s, contacts on successively higher microwaneds were being
reported. The June 1981 QSO Party noted line scores with 24 GHztsaidac
Laser rules were adopted by June 1981, providing for the use of coteetiatibn on
transmission and at least one stage of electronic detection on receive. Qe wast
reported on 48 GHZ (with a K designation) and light (300 GHz, withLan
designation) in June 1982.

In May, 1981, an ad hoc committee on VHF contesting had beenigstabby the
League and the CAC to study contest format changes.

In 1982, the EME Competition was changed to two weekends in the dathas
antenna work in preparation for the contest could be done in bet¢hexe Thus,
1982 was the only year in which there were two separate EME tonths & EME

in April and May, and the'8SEME Competition a few months later in October and
November.

In June 1982, solo band activity was started for single-ops. The ini@ntto
encourage the development of smaller stations into a competitivee cldsese SO
entries could work more than one band, but then only report for the one band that
they wanted to enter in the contest.

Distance points based upon differences in lat / long of therséalvere added to the
UHF in 1982 (for only this one contest, it turned out). ReferredstBANGE, the
concept was initially developed by the Ramapo Mountain ARC in 8ming VHF
Party held in March, 1981.

For the January VHF SS format, the exchange was shortened ity 983pping the
consecutive serial number requirement. The exchange simply bécarall sign,
signal report and section. The exchange for the QSO Party tfoemained the
same: just the call and section, with the signal report continuing to be optional.

The June 1983 VHF shortened the duration of the contest to 33 hours, and the
dropped the off time requirement. Thus, contesters could operateaaly qrarts of

the event. This was done to encourage the use of time consumingescBuith as
meteor scatter and EME.
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Also tried out for the 1983 June VHF QSO Party, the multiplier etamged so that
VE provinces were added as separate multipliers instead of ABIRg. sections in
Canada. Additionally, the West Indies, Hawaii, and the US contr8laific areas
were considered to be separate DXCC countries, instead of nreraiyng them as
ARRL sections.
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The Era of the Grid Squares

Collecting states and countries was a traditional activity/féF operators to engage
in. The VHF community felt the need for a smaller, more umif@nd more
geographic based multiplier, however. Europe had been using suctei syish
much success for a number of years, and by the early 1980’s, tble w@& on for a
similar system in North America. Distance points weiedtout in the 1982 August
UHF, but were awkward to calculate manually.

The Central States VHF Society was instrumental in the develapof the grid
square concept. It experimented in the early 1980’s with 1 x 1 scgiariéer to what
was being used in Europe, and then gave out awards, referred to@awWétids (for
worked one hundred grids), to encourage the usage of these grids.

The League quickly added to the mix, and within short order, the Maidérth& 1
grid squares were introduced in 1983. On an interesting note, Curt RuI€8AKS,
authored the ARRL grid map in 1983, and Urbana, lllinois still has aipeminplace
on official grid maps, as that was where the grid square mag@etaally developed!
Widespread usage of grid squares occurred very rapidly both in tredBtdtes and
internationally. As one contester (KALECL) put it at the tiffiene grid system is
the greatest thing that has happened to VHF since the Twoer”.

In 1983, the League developed the VUCC program (VHF / UHF Ceftiuty), and

it was a huge success from the start. The VUCC awardlesigned to be the VHF
equivalent of the DXCC on HF. Awards were given for working andicaifg 100
grids on 50 or 144 MHz; 50 grids for 220 or 432; and 25 grids for 1296.
Endorsements for all bands were also provided for.

The first VHF contest to use grid squares was theHF Sprint Sprints in 1983. The
Sprints began as a way to encourage widespread usage of gnidssqual to also
coordinate with VHF activity nights on the East Coast. These contests were four hour
in length, single band events scheduled weekly between April {pMasl. (In 1983

only, the Spring Sprints were six hours long, and a second setiafsSoccurred in

the fall as well, with those being four hours in duration). A new \(HHH band was
worked each week and was considered to be a separate contesinlyrbategory

was Single-Op. The Sprints initially were held on the four VHRdsaand 1296
MHz.

The first existing VHF contest to use the grid squares wad988 August UHF.
Distance points were abandoned, and a grid square designation for eddiebame
the multiplier, instead. The following month in the 1983 September \iiig,
squares were first used in the VHF QSO Party format. In 198bsguares per band
were used as multipliers for both the January VHF SS and the HIR&€$O Party.
Grid square multipliers have been integral to the scoring systeatt ARRL VHF
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contests (except for the 10 Gig and the EME) ever since. The adoption of grielssquar
was a spectacular event for all of VHF operating, and constitutechdamental
change in the scoring methodology used in the VHF contests.

The 1983 August UHF eliminated the prohibition on FM usage in the 434-435 MH
band segment.

The 1983 September VHF also revised the scoring rules slighf8Q point would

still be given for 6 and 2; 2 points for 220 and 432; 3 points for 1296; but then 2.3
GHz and higher was awarded 4 QSO Points. This same QSO poiemsy&ts
implemented in the 1985 June VHF QSO Party, but the January VH&teéi$d 1 to

16 QSO points for contacts across the various bands.

Between 1983 to 1987, 10 operators achieved WAS on 222 through a series of
portable EME capable Dxpeditions to states inactive on the bande ®iat time, no

other WAS certificates have been issued for 220 MHz, in spiteeaft gadvances in

EME oriented technologies.

Commencing with the 1985 January VHF SS, the exchanges was shgaianed,
this time to just the exchange of grid squares. Dropped from tiamrye was the
signal report.

Also in 1985, the League expanded the VUCC program to include additional
microwave bands beyond 1296 MHz. 10 grids would be needed for a VUC@ awar
on 2.3 GHz; and 5 grids for 3.4 GHz, 5.7 GHz, and 10 GHz. Later in theogenent

of the program, the VUCC award was made available for all bhigter than 10
GHz, with 5 grids being required for any band.

In commenting on the numerous rule changes occurring at thetdirtee August
UHF, the League stated: “The contest exchange / scoring ftiasaindergone more
changes recently than a chameleon in a kaleidoscope”. Much thesaltide said
for all the rules changes being made during that era, regardless ofovikéisit

With grid square related changes, came uniformity across canfeste from the
differences between the QSO point calculation, the big three tontese now
virtually identical in objective and scoring methods utilized. Mus far different
than when these contests first started in 1948. The January VHiadS®e VHF
QSO Parties then had different scoring techniques, exchanges, andgsutp the
contests.

Amateurs were allocated a new band, 902 MHz, in 1986. All contests yuickl
included this new band in their scoring formats. Typically, 902 gigsn the same
number of QSO points as was 1296. The VUCC program also adjusted favihe
band, by giving a VUCC award for 25 grids confirmed on 902 MHz.
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The 1986 January VHF SS had the QSO Points lowered somewhat, to fop@int
and 2; 2 points for 220 or 432; 4 points for 902 or 1296; and 8 points for 2.3 GHz or
higher. The QSO points were lowered in order to adjust for threased points in

the SS coming from per band multipliers that were changed the year before.

Use of non-amateur communication during a contest (i.e the teleplwoselidit a

contact was always considered bad form. The Rules for the 1986VHIM&SO

Party for the first time indicated that such communication wesnsistent with the
spirit and intent of the contest rules. The rule was initiallyely misinterpreted as
preventing scheduling in advance of a contest. In the write-upeoRResults of the
1986 June VHF, the League’s staff noted that only schedules done ovamateur

communication during a contest was prohibited.

In 1986, the 10 GHz Cumulative was introduced. The scoring systemesaedly

different than all other contests: Distance points plus QSO paipislerl the total
score. No multipliers were used. This type of scoring method esged working
stations more than once, and sharpening operating skills to achieveuether

distance points. The distance scoring method for the 10 Gig thus kdrfoym the

tradition of the early, pre-WWII UHF Relays. The first Quative occurred over
two weekends in September and October. Virtually everyone stakédybuground

and was portable. Contestants participated as one class.

The QRP Portable category started in the September VHF Q&0DoP4986. QRP
Portable was added to the June VHF QSO Party in 1987, and to the MH&Ea85
in 1989. Entries had to run 10 W PEP or less from a portable powee sog avith
portable equipment and antennas.

E skip conditions on 6 meters were so astounding in the 1987 June VHPP80
that many operators felt that propagation was the best ever experienced.

The Second Annual 10 GHz Cumulative in 1987 (and thereafter) was motwed to
weekends in August and September.

In 1987, the Spring Sprints added 902 MHz as a sixth single band canig&304

MHz was added in 1988. Through 1987, the Sprint results were printed in QST.
Starting the following year however in 1998, the posting of the results watetrads

to theNational Contest JournallLog submissions plummeted, but activity generally
remained high.

In the 1980’sCQ resurrected their VHF contest. By 1987, @ WW VHF WPX

had activity for 6 through 1296. Categories included SO, Multi-op high and |
power, and portable. 1 QSO points was given for contacts on 50, 70, and 142 MHz
point for 220 and 432; and 4 points for 902 and 1296. Multipliers were prefixes.

The Club rules were amended slightly in 1988 to require all menadbarslimited
and medium clubs attend at least 2 meetings a year, insteadpttheus rule that
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required only that people living 50 miles away from the club centattend 50% of
the meetings of the club per year.

By the early 1990’s, numerous hams had achieved WAC and WAS on saiviral

VHF bands through the use of EME (including 220 in the late 1980’'s). DR@C
eluded everyone. Finally, just past the peak of solar c@@le several stations
confirmed 100 countries on 6 meters. By the fall of 1991, over 20 amateilirs ha
achieved the 6 meter award. All eyes then turned to 2 meteneah moon-bouncer,
Dave Blaschke, W5UN, seemed the odds-on favorite to be the firenperachieve

2 meter DXCC. But disaster struck on March 19, 1990, when his “Migidy B
Array”, or MBA as it came to be known, was destroyed by ahyetornado. His
DXCC count stood at 97 at the time. After clearing away aalishetal for a month,

he slowly rebuilt his antennas through the summer of 1990. On October 28, 1990,
W5UN passed the 100 country milestone by working a 2 meter contacy%6BI.
Shortly thereafter, W5UN was awarded the first DXCC on 2 meters. Both the 6 and 2
meters DXCC was all but impossible a few short years befidirough dogged and
relentless persistence as well as technological improventerdadios and equipment,
DXCC on the VHF bands was now a reality.

In 1991, after several years of debate at the regulatory thedbottom 2 MHz of the
220 band was awarded to commercial services. There were numgroof parties
around the nation as the transfer date of August 27, 1991 approachettuAma
activity continued to go on between 222 and 225 MHz, and weak signal wtiddshi
to 222.100 MHz +-2

Starting in February 1991, Morse code requirements were elidif@tdechnicians
operating above 30 MHz. This move was highly controversial atirties and it
started the trend that ultimately led to Morse requiremiegitsg relaxed on the HF
bands, as well. The new “Tech-Plus” designation quickly blossomedntiageur

radio ranks, and would have a major impact on VHF operating and togtés

years to come, as hew hams would now start on the VHF bands, instead of the Novice
HF sub-bands?

The development of computerized antenna modeling programs in hd.@20'’s led
to increasing sophistication of antenna design. The venerable &g $lgsign gave
way to a complex design in VHF yagi's that improved receive @adsmit
capabilities of amateur radio operators enormously.

2 There was even some discussion on the bands tefstirg the transfer by continuing rogue operatioms
222, to which the League admonished readers whaatiéd “We can imagine nothing more destructive of
our interests than for interference in the 220-R#2z band to be traced to our doorstefJST,"220-222
MHz" editorial by David Sumner, K177, August 1991.9. Ultimately, no rogue activity was ultimately
reported or engaged in, to anyone’s knowledge.

% Entire VHF columns were devoted to the new licegsegime. See, “Newcomers to the World Above

50 MHz — Let’'s Welcome Them”, Bill Tynan, W3X@ST,June 1991 (?), p.76-77. Tynan noted (The
Commission’s) “Decision is certain to have profowmhsequences for the world above 50 MHz.”.
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Throughout the 1990's, amateur radio communication to the Space Shuies w
being routinely scheduled on a secondary basis, as numerous Shutiaidstalso

held ham radio licenses. QSL card confirmations of contacts Shtkttles have
become prized possessions within the amateur community. (By 2003, old QSL
confirmations with any STS flight of the ill-fated ChallengerColumbia shuttles
have become even more prized).

The addition of the participation pins to many of the ARRL VHF estst beginning
in the early 1990’'s proved to be very popular among contestants. The ptaguam
for the top national scores has also proved popular.

While the Pack Rats dominated the January VHF SS Club Competitier the
years, the multi-op category has been equally dominated byfgstgoups. By the
early 1990’s, only a few groups were in real competition for thematiop multi-op
spot. In fact, only one multi stood out above everyone else. W2SZ, thecRams
Polytechnic Institute ARC operating from Mt. Greylock Massaetisshad become
the dominant operation in the multi category, with long-standing comjestcords
and scores in the June VHF QSO Party. More recently, tideR@ates, K8BGP, have
developed an intense rivalry with Rensselaer for the unlimited -oultop spot.
This rivalry is akin to the duel between the Pack rats and Rochasthe club
competition. Another great multi-op effort is that of W3CCX, sportsbrethe Pack
Rats, operating in the June QSO Party.
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The No-Code Tech Explosion

Expansion of the CategorieBaced with the less than a competitive situation among
the multi's, the Multi-op category in June 1991 was split into tvpasge categories,
the Multi-Unlimited and Multi-Limited. The limited categorgmpeted on only four
bands. These types of multis could operate on more than four bands,rbjusthe
submitted the best four bands for credit. All Multi-op records and sogres held
prior to June 1991 were considered to be part of the Multi-Unlimited category.

Many contesters felt that captive rovers of the big multi omerstwere also
contributing to the problem. To deal with the matter, a separate ca#egory was
added in June 1991. Prior to that date, rovers were considered to be&eitilerOp

or Multi-Ops entries, with the scores from each grid squaresdisiy the rover being
counted as separate entries. It was felt that a separafeetitbom for the rovers
would encourage operations independent of the big multi set-ups.

The development of real time contest logging programs in thly d®90's
revolutionized all of radio contesting, VHF included. Popular prograsciaded CT,

by K1EA, and NA, by K8CC, among others. Gone were paper logs aadses
manual dupe checking techniques. Computer duping, antenna steering, packet
spotting, and other extensive accessories of modern day computer lpgugngms
quickly became commonly accepted. (Editor’s note: in 2003, K1IEA movddtast
version of CT to shareware status, complete with easy downlo&dimghis web-

site, and was agreeable to providing continuing updates and techuppaltsfor the
program!).

By the early 1990’s, another technical innovation had arrived. The comaimerc
application of VHF power transistors at practical power lewegss making a
considerable change in commonly used VHF power amps. Power tubesderate
power levels, along with the attendant risks of potentially lditgh voltage power
supplies, were being replaced by 100 to 200 watt transistor power alinpsining

on much safer 12 VDC power supplies.

In 1992, theCQ WPX VHF included SO, Multi | and Il categories, as well 3O
portable and rovers. Multi Il was limited to 4 bands. 2.3 GHz and higas added
to the mix, and was given 6 QSO points for each contact. An inter@stentive for
CW was added to the contest, with one additional QSO point beingfgivany CW
contact. The next year, ti&Q WPX VHF changed the multiplier to include prefixes
per band plus grid squares per band.

In 1993, a long-time amateur radio operator who was a Profestm @niversity of
Massachusetts and Princeton in Astronomy and Physics, Joe ,TEHUdF, was
awarded the Nobel Prize in Physics for the co-discovery ofrypipalsars. He
credited his early interest in ham radio in propelling him towatisnced degrees in
science (In 1958, at the age of 17, Taylor wrote an artict@Sm on “ionospheric
scatter”, after he and his brother decimated the competitianMRIF competition).
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Over the years, Taylor has maintained a continuing interestia dbntesting. Most
recently, he has developed a revolutionary software program Hiér s€atter and
moon-bounce (see note below). An amazing contribution to both science and hobby!

In 1993, the VHF Spring Sprints retained 6 through 432 weekly contestedret
April and May. 902, 1296, and 2304 were merged into the same time pettiod, w
separate contests running simultaneously.

Beginning in 1993, Field Day Rules provided for 100 bonus points and ftem sta
status for operations above 50 MHz. This bonus quickly became a favasitéor
Field Day clubs to add extra points to their totals.

By the early to mid 1990’s, the regulatory granting of no-code tei@miicenses
with VHF only operating privileges was making a dramatic impgon the VHF
community. Within the span of a few short years, the ham ranksfreemtvirtually

no newly licensed technicians to over one-third of all amateur tagiosees being
VHF only technicians. Additionally, technical advances in phase lock loop
technology and increased miniaturization of electronic componentseallfov the
introduction of 100 watts, multi-band, multi-mode VHF transceivers obrapact
nature. For instance, the original ICOM 706 was considered a majktbrough in

HF and VHF equipment capability, and was extraordinarily popular arhangs.

The combined effect of the large increase in newly licensed &ftf-hams coupled
with technical innovations in radios produced an absolute explosion of VHF
operating and contesting activities. This era can now be sdmirgsa third major
boom in ham related VHF activities.

The scoring system for the new rover class proved to be highlyogentral, and
rules changes occurred in June 1993. These changes also were csintrcsea
modifications to the scoring system once again occurred in January T@85over
rules are still causing controversy, and may be changed yet again!

Starting in January 1995, five new bands above 47 GHz were addee $odring
system for all categories.

In 1995, the Rover category was added to the August UHF Contest.

By the mid-1990’s, Internet access was becoming increasingly oamwihat had
started out a generation before as an experimental wayatoligistcommunications
and coordination between government, academic, and commercial scisgdiiocs,
had evolved into a mode of communication with broad mass appeal to corsumer
commercial interests alike. At first, the existence of nan-hges of entertainment
and activities of a technical nature was seen as a threlag twohtinuing vitality of
ham radio as a hobby. It became quickly evident however, that Intspability
could be complementary to the hobby. Indeed, by the late 1990’s, intecees avas
increasingly being used as a way to enhance the amateur radig bobiplete with
personal and commercial ham radio related web-sites, reflastsy &nd even a
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section on E-Bay and entire web-sites (E-Ham and others) bewvwfedl to ham
radios for direct sale by hams to other hams.

In the mid-1990’s, the Toronto VHF Society, using the call VE3SONT, usediant
Algonquin Radio Observatory to participate in several EME Competjtiongh to
the delight of EME enthusiasts. Tremendous signal reports were noted.

Starting in 1996, the 10 GHz Cumulative Contest was changed to ircladeond
category for stations operating on 10 GHz and above, and the contesEswees
changed to the “10 GHz and Up Cumulative Contest”.

In 1996, theCQ WW WPX VHF dropped any use of prefixes as a multiplier, and
adopted grid squares per band as the only form of multiplier. The ofatime contest
then dropped the “WPX” reference.

CQ commenced National Foxhunting Weekends (NFW) in 1997. Foxhunting has
been growing in popularity in recent years, and invariably the rddid will be

some simple and small transmitter operating at VHF frequeniéas$icipants come
equipped with direction finding antennas and other assorted speciadjagument

and antennas. The ARRL has Radio Direction Finding (RDF) Coord#atod the
League also sponsors national ARDF championships in the summer months.

In contrast to the League’s formalized rules procedures, the gocernfCQ’s rules
structure was more direct: the editor of the VHF columnC@rmagazine made the
decision on any rules changes, after informal consultation witlaziveg staffers and
members of the VHF community. (Editor’s note: This was evideh#yprocedure in
effect in the mid-1990’s, when the editor of the “VHF Plus” colummmented that
after much thought on the subject, he was dropping altogether tlud peafixes as
multipliers). More currently howeveGQ VHF contest advisory committee exists.

In 1998, some 11 years after hams reported great conditions in thecafttésts,
tremendous bands openings occurred in both the June VHF QSO Partiesghatig wi
VHF bonus station in the Field Day exercises held some two viateks Numerous
Division records in all categories were broken in the June QS@, Rend some
stations reported almost constant activity on 6 meters throughoudt Bagt. (The

Editor of these Notes vividly recalls working still having an opemeier band at
day-break on Sunday morning!). Band openings were so strong throughout the
summer E-skip and tropo season that they were dubbed the “openings of the decade”.

Band conditions were so strong in the June VHF QSO Party durm@dlar cycle

that in 1996, 1998, and 2000, a total of eleven stations broke the 1000 QSO barrier on
50 MHz, with eight of them being from South Texas. Several staiotiss time

period also worked over 100 grids on 2 meters in a single contest irhbatbrte and
September VHF events.
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The radius for local clubs was expanded to 35 miles in 1998, but thely betefned
to 20 miles the next year. The mileage limit was again expanded to 35 miles in 2000.

The club competition was expanded in 1999 to include the September BaF Q
Party.

In 1999, separate VHF clubs became responsible for each band cirttestvVHF
Spring Sprints. This proved to be severely disjointed and confusing, sextgear
in 2000, the responsibility for the VHF Sprints was transferred t&#s¢ Tennessee
DX Association. Fixed and rover categories were provided for by 2002.

Also in 1999,CQ magazine began sponsoring VHF activity weekends, once a month
between May and June. Separate weekends are devoted to FM, weagkasignal
specialty modes. Categories include SO QRP, SO QRO, Multi QRP, Multj RO
Rover.

The 2000CQ WW VHF Contest revised its format to include only 6 and 2 meters.
Over the years, the CQ VHF contest has usually been in July, amdinteresting
event since it has been one of the few multi-band VHF contestpod@ed by the
League. However, it has had varying degrees of success,dmatially altered its
structure several times, has been poorly publicized, and only eehjbyoad
participation in its very early years in the 1950’s and 1960’s.

Effective January 1, 2000, the Single-op category was split intoamdhHow power
classes, with all records and high scores prior to 2000 being conspueteof the

high power class. Low power was defined as 200 Watts PEP on 6 266 &/ on

222 and 432; and 10 Watts on 902 and above. SO High Power was considered to be
any power levels in excess of the limits imposed on the low polags, but the rules

did not expressly define the maximum power level allowed in the SOHP category.

The QRP Portable category had a name change effective ®ept2800 to “Single-
Op Portable”, with only slight clarifications occurring to theegairy definition. All
records and scores pre-dating the name change were consméeegart of the SO
Portable category(Note to KCK: More specific information on the clarifications can
be found in my QRP article).

By 2002, a Fall Sprints reminiscent of the original Fall Sprirtheé1980’s had been

resurrected. Run by the Southeast VHF Society, separate bandeusted for 6, 2,
222, 432, and microwave activity.
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The Present and Future of VHF Activity

There are now six categories of competition in many of th& &éhtests in which to
choose from: Single-op high power; single-op low power; single-op RdrRble;
Multi-op unlimited; multi-op limited; and rover. In 1948, only single-opswa
available. What a difference eight decades of contesting makestussions are
currently underway to again expand or vary the categories in some manner.

Club participation rules were dramatically relaxed in November 2002 for dotmH
VHF contests. Canadian clubs affiliated with the RAC could nowggaate in any
ARRL sponsored club competition. The territorial mileage for umdichiclubs was
changed to either 175 miles from the club’s center or an &RRL section (but not
both), and the local club territory was maintained at 35 miles.clontroversial move
designed to bolster club membership, the League dropped the two npestipgar
requirement for individual club members. Additionally, only 50% of a nwdts
participants would have to be members of the club in order for the score to
count as a club entry. Lastly, the station owner of a guesiropo longer had to be
a club member so long as the guest op was a club member atdtitve was located
within the club territory.

At the start of 2003, the Contest Branch of the ARRL clarifiadtiexy rules, stating

that use of BEACONet is allowable, as it is only an automa@thg system that
uses existing VHF bands and modes that are within the lettempaitdos the rules.

Use of digital modes (such as JT44) is evidently allowed so longpdat / long
indicator is used in the ID or CQ message. This would constitute a prohibited form of
self-spotting, according to E-mail information received from the League.

Digital modes became expressly allowed in the EME Competition in 2003.

Effective for 2003, the high power entry for all ARRL contests wlaanged to a
maximum of 1500 watts PEP or maximum allowable by the natiboahsing
authority, whichever is lower.

The ARRL Awards Committee decided in 2003 that the club competitiould
again be expanded to include the June VHF QSO Party, effective for the 2003 event.

The “VHF/UHF Contesting!” column in théational Contest Journahas been
instrumental in the development of both the Limited Multi and Rovegoats. This
column at one point even made formal proposals requesting the adoption of both
Limited Multi and Rover categories. After extensive discussionghie Contest
Advisory Committee, both categories were ultimately approved soithe revisions.

The column continues to be highly influential among the serious caridsisiast,

but its impact is tempered somewhat by the small subscription baseNCdhe
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“The World Above 50 MHz” column inQST has also been instrumental in the
development and encouragement of almost every VHF contest andadtivRy in
the United States and beyond. This one column, with only six editas $939, has
done more than any other single printed source in disseminatinghatfon relating
to the VHF and UHF amateur radio spectrum. It continues to baiaglexample of
the long-standing support the League offers to the VHF communigch Bf the
editors of the column has been instrumental in VHF activities. They are@sdoll

Ed Tilton, W1HDQ 1939-1960
Sam Harris, W1FZJ 1960-1967
Bill Smith, W5TVB 1967-1974

Bill Tynan, W3XO 1974-1992
Emil Pocock, W3EP 1992-2002
Gene Zimmerman, W3ZZ 2002-present

The Central States VHF Society has been sponsoring a States5#bdMHz Award

and contest since 1996. The contest is a year long event, andatedifice issued to

any amateur who works at least 30 states on all VHF banbslite one year time
period. Originally designed for both single and multi-ops, rovers were added in 2001 /
2002. Canadian provinces were added to state totals 2002 / 2003. CeattsabSD
sponsors a contiguous 48 state 50 MHz award, as well. Centra Bastéeen highly
influential in the development of many items of interest to thé \dHented amateur,

with the most notable item being the development of the 1 x 1 sqhatescted as a
precursor to the ARRL grid squares. Its annual conferences pravidatinuing

treat to all VHF enthusiasts.

The Six Meter International Radio Klub (SMIRK) has sponsored 6 rmatéy
contests over the years. The format has varied little simeel®80’'s when grid
squares became accepted: 2 QSO points for SMIRK members@8® Point for
non-members. The multipliers are grid squares. Traditionally heddwé&ekend
between the June VHF QSO Party and Field Day weekend, thRKSktintest has
been a relaxed and enjoyable affair, attracting many weekenetéd enthusiasts at
the height of the E skip season.

Two other groups deserve mention. The San Bernardino Microwave Saatetyly
celebrated their 4banniversary as a group, and the North Texas Microwave Society
is very active, as well. Both groups have immeasurably advanced the overaltst

of amateur microwave activities, and have been heavily involved iny ma
technological innovations of great importance. They provide a riclcanthuing
source of technical microwave knowledge.

Recently, web based technology has dramatically changed the wdycim contest
reporting has taken place. Traditionally, contestant line scores lisgeed inQSTS,

and that practice went back to the earliest VHF contests. AR&b-basedQST
contest articles started becoming available in 1997. Interastinteng capability of
score related spreadsheets were available by 2002. The June 200QSMParty
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Results and the 2002 August UHF Contest Results, both of which welisheadl in

the January 2003 edition QfST, were the first contests to not contain the line scores
from within the pages dDST. All line scores from these two contests forward would
be listed exclusively within the pages of the ARRL web-site. difege represented
the symbolic end of the print era for contesting, and many conteseestill wistful
(and some are even resentful) over the line scores no longer being in print format

Additionally, the publication of contest rules for both HF and VHF isthave
been moved fronQSTto an exclusively on-line availability. Only rules summaries
are currently available iQST This move has also proved to be highly controversial
among serious HF and VHF contesters.

Current usage of the VHF and UHF amateur radio spectrum inciodeyg diverse
activities. In addition to the “normal” types of amateur VHF / UHF abtiviof EME,

microwave activity, E-skip, aurora, tropo ducting, and FAI, some otinarsf of radio
communications include laser light activity, spread spectrum wor&teamsatellites,
ATV, 6 meter RC modeling, and RDF fox hunting.

Today, technical frontiers by amateurs are being pushed as bef@e. For
example, with the introduction of the WSJT and JT44 computer prognandgd I,
the new digital modes may propel weak signal work on EME and m&tater to a
height never before even imagined. Computer software programgfospeed CW
(HSCW) on meteor scatter and Digital Speech Processing &iegrlarge impacts
upon operating abilities. Ham radio SETI experiments are othampmges of
innovative amateur radio activities occurring on VHF and UHF.

o Note that Joe Taylor won a VHF contest with a brother when tlezg w
teenagers in the 1950’s; he ran MS back in the 1950’s; he went on to be a
Nobel winning physicist as the co-discoverer of Pulsars; Heedetrom
Princeton a few years ago; after he retired, he again rettoné8 work,
running a schedule in 2001 for the first time since the 1960’s; he now has
developed the JT digital modes for MS, terrestrial, and EME work.

Discussions are now underway to again revise the contest rules and varynideofor
the VHF contests. Numerous ideas are being circulated withiviHifecommunity.
For a summary of some of the thoughts being bandied about, pleas¢ordiee
World Above 50 MHz columnQST, April, 2003, at page 86-88, “VHF Contests
Reexamined: Changes in the Wind”. Various VHF contest and operafiegtors
also contain up to the minute discussions of possible VHF contest rules revisions.

In 1992, K3HZO and WA3NZL made the frist Au contact on 902 MHz. (CQ, 6-93,
at 97).

A Few Notes on International VHF Contests
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The ARRL contests have been mostly involved North American actowigr the
years. Some foreign entries run in the June VHF QSO Party thkerhance of 6
meter skip is high, but otherwise, there have been few log subnissom outside
of North America.

CQ magazine does have more international support for their VHF cantéstthe
1960’s,CQ used county designations in the US and county equivalents internationally
as a multiplier, and actively encouraged international competition.e€tsnhave in

the past expressly provided for credit on the International 70 MHz baaddition

to all US bands.

The EME Competition sponsored by the League does enjoy significamational
support, however. Around half of the entries may be from abroad irayear.
Indeed, the EME contest is the annual highpoint of activity for ribmomcers
around the world, and virtually everyone that is moon capable will rurEse
competition. The better stations in the event have reached over 306 @82
meters and over 100 QSO’s on 432. Over 200 logs coming from all overtlee w
have been submitted in recent years.

Europeans have an incredible number and variety of VHF contestdi@tf Witle is
known about by the Editor to these Notes, unfortunately). Europe had agtiéng
community throughout the post WWII period. They led the way, in fagirdeng the
usage of latitude and longitudinal designations in their exchangeshar@entral
States VHF Society and the ARRL both relied heavily upon theimele in the
development of the Maidenhead grid squares. We could learn much from their
continuing activities. Anyone with knowledge concerning internatidéiF contest
events should send commentsM@gka@atrrl.net
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