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WHAT IS HAM RADIO 

  

Welcome to the activity of Amateur Radio, a self-trained and easy to 

learn communications hobby, through which you can meet other like-

minded people and have fun.  

It has become very diverse and is shared by three million people 

throughout the world. 

It almost entirely involves the radio transmission communication between 

radio amateurs by voice, digital techniques, Morse code, pictures and 

video signals. 

Amateur Radio has kept up with the times to remain an enjoyable leisure 

time activity. Solid-state equipment adopting the latest technology has 

replaced its bulky predecessors.  

At the same time, it has never been more accessible for the individual, 

male and female of all abilities, young or not so young, family members 

or workmates. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

VIDEO OF  

HAM RADIO OPERATORS 

1939 

 

https://www.youtube.com/watch?v=_mK_fNmQxzs&t=305s 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=_mK_fNmQxzs&t=305s


The circuits 
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The battery 

               

 

Alessandro Volta (Italian); Born 18 February 1745 was an Italian 

physicist, chemist, and a pioneer of electricity and power, who is credited 

as the inventor of the electric battery and the discoverer of methane. 

He invented the Voltaic pile in 1799 and reported the results of his 

experiments in 1800 in a two-part letter to the President of the Royal 

Society.  

Volta's invention sparked a great amount of scientific excitement and led 

others to conduct similar experiments which eventually led to the 

development of the field of electrochemistry. 

In 1800, Volta invented the first true battery, which came to be known as 

the voltaic pile. The voltaic pile consisted of pairs of copper and zinc discs 

piled on top of each other, separated by a layer of cloth or cardboard 

soaked in brine (i.e., the electrolyte). 

Volt. The volt (symbol: V) is the derived unit for electric potential, electric 

potential difference (voltage), and electromotive force. It is named after 

the Italian physicist Alessandro Volta. 

 

 

 

 



THE INDUCTOR 

Joseph Henry born 17 Dec 1797 USA. While building electromagnets, 

Henry discovered the electromagnetic phenomenon of self-inductance. He 

also discovered mutual inductance independently of Michael Faraday, 

though Faraday was the first to make the discovery.  

                              

Michael Faraday born 22 September 1791 was a British scientist who 

contributed to the study of electromagnetism and electrochemistry. His 

main discoveries include the principles underlying electromagnetic 

induction, diamagnetism and electrolysis. 

 

 

The most widespread version of Faraday's law states: law of induction is 

a basic law of electromagnetism predicting how a magnetic field will 

interact with an electric circuit to produce an electromotive force (EMF) a 

phenomenon called electromagnetic induction. 



Joseph Henry invented a precursor to the electric doorbell and electric 

relay (1835). The SI unit of inductance, (H) the henry, is named in his 

honour, equal to an electromotive force of one volt in a closed circuit with 

a uniform rate of change of current of one ampere per second. 

 

Henry's work on the electromagnetic relay was the basis of the practical 

electrical telegraph, invented by Samuel F. B. Morse. 

 

An inductor, also called a coil, choke, or reactor, is a passive two-

terminal electrical component that stores energy in a magnetic field when 

electric current flows through it. An inductor typically consists of an 

insulated wire wound into a coil around a core. 

 

 

 



The capacitor 

 

Ewald Georg von Kleist of Pomerania, born in October 1745, Germany, 

found that charge could be stored by connecting a high-voltage 

electrostatic generator by a wire to a volume of water in a hand-held 

glass jar.  

 

Von Kleist's hand and the water acted as conductors, and the jar as a 

dielectric Von Kleist found that touching the wire resulted in a powerful 

spark, much more painful than that obtained from an electrostatic 

machine. 

 

The following year, the Dutch physicist Pieter van Musschenbroek 

invented a similar capacitor, which was named the Leyden jar, after the 

University of Leiden where he worked. He also was impressed by the 

power of the shock he received. 



 

 

 

 

 

The term "farad" was originally coined by Latimer Clark and Charles 

Bright in 1861, in honor of Michael Faraday, for a unit of quantity of 

charge, but by 1873, the farad had become a unit of capacitance. 

 

 

        

 

In 1881 at the International Congress of Electricians in Paris, the name 

farad was officially used for the unit of electrical capacitance. 

 

 

 

 



The oscillator 

 

The first evidence that a capacitor and inductor could produce electrical 

oscillations was discovered in 1826 by French scientist Felix Savary. 

                 

In 1868, Scottish physicist James Clerk Maxwell calculated the effect of 

applying an alternating current to a circuit with inductance and 

capacitance, showing that the response is maximum at the resonant 

frequency.  

 



 

 

The first example of an electrical resonance curve was published in 1887 

by German physicist Heinrich Hertz in his pioneering paper on the 

discovery of radio waves, showing the length of spark obtainable from his 

spark-gap LC resonator detectors as a function of frequency. 

 

 

 

The first practical use for LC circuits was in the 1890s in spark-gap radio 

transmitters to allow the receiver and transmitter to be tuned to the 

same frequency. The first patent for a radio system that allowed tuning 

was filed by Lodge in 1897, although the first practical systems were 

invented in 1900 by Italian radio pioneer Guglielmo Marconi. 

 

 



the DETECTOR 

 

Edouard Branly, Born 23 October 1844 France. Invented the coherer was 

a primitive form of radio signal detector used in the first radio receivers 

during the wireless telegraphy era at the beginning of the 20th century.  

 

Its use in radio was based on the 1890 findings of French physicist 

Edouard Branly and adapted by other physicists and inventors over the 

next ten years.  

     

The device consists of a tube or capsule containing two electrodes spaced 

a small distance apart with loose metal filings in the space between. 

When a radio frequency signal is applied to the device, the metal 

particles would cling together or "cohere", reducing the initial high 

resistance of the device, thereby allowing a much greater direct current 

to flow through it.  



 

In a receiver, the current would activate a bell, or a Morse paper tape 

recorder to make a record of the received signal. The metal filings in the 

coherer remained conductive after the signal (pulse) ended so that the 

coherer had to be "decohered" by tapping it with a clapper actuated by 

an electromagnet, each time a signal was received, thereby restoring the 

coherer to its original state. 

 

Coherers remained in widespread use until about 1907, when they were 

replaced by more sensitive electrolytic and crystal detectors. 

 

 

 

 

 

 

 



The first antennas 

        

Heinrich Hertz developed a wireless communication system in which he 

forced an electrical spark to occur in the gap of a dipole antenna. He used 

a loop antenna as a receiver and observed a similar disturbance, this was 

in 1886. 

 

Karl Ferdinand Braun born 6 June 1850, was a German inventor, 

physicist and Nobel laureate in physics. Braun contributed significantly to 

the development of radio and television technology. 

 

During the development of radio, he also worked on wireless telegraphy. 

In 1897 Braun joined the line of wireless pioneers.  

 

His major contributions were the introduction of a closed tuned circuit in 

the generating part of the transmitter, its separation from the radiating 

part (the antenna) by means of inductive coupling. 



 

By 1901, Marconi was sending information across the Atlantic for a 

transmit antenna, he used several vertical wires attached to the ground. 

 

Across the Atlantic Ocean, the receive antenna was a 200-meter wire 

held up by a kite. 

 

In 1906, Columbia University had an Experimental Wireless Station 

where they used a transmitting aerial cage. This was a cage made up of 

wires and suspended in the air, resembling a cage. 

 

 

 

 

 

 



THE MICROPHONE 

      

This drum like device is a carbon-button microphone, patented by Emile 

Berliner in 1877. It was one of the first ever created and by far the most 

usable. Berliner is credited with inventing the carbon-button microphone 

in 1876. 

 

This was independently developed by David Edward Hughes in England 

and Emile Berliner and Thomas Edison in the US.  

 

Although Edison was awarded the first patent (after a long legal dispute) 

in mid-1877, Hughes had demonstrated his working device in front of 

many witnesses some years earlier, and most historians credit him with 

its invention.  



 

The carbon microphone is the direct prototype of today's microphones 

and was critical in the development of telephony, broadcasting and the 

recording industries.  

 

Thomas Edison refined the carbon microphone into his carbon-button 

transmitter of 1886. 

 

This microphone was employed at the first ever radio broadcast, a 

performance at the New York Metropolitan Opera House in 1910. 

 

 

 

 

 

 

 



THE HEADPHONES 

 

Nathaniel Baldwin born 1 December 1878 was the inventor of an 

improved telephonic earphone. 

             

The first truly successful set was developed in 1910 by Nathaniel Baldwin, 

who made them by hand in his kitchen and sold them to the United 

States Navy. 

    

In early powered radios, the headphone was part of the vacuum tube's 

plate circuit and carried dangerous voltages. It was normally connected 

directly to the positive high voltage battery terminal, and the other 

battery terminal was securely grounded.  

The use of bare electrical connections meant that users could be shocked 

if they touched the bare headphone connections while adjusting an 

uncomfortable headset. 



Loud speaker 

 

Johann Philipp Reis installed an electric loudspeaker in his telephone in 

1861; it was capable of reproducing clear tones, but also could reproduce 

muffled speech after a few revisions. 

     

Alexander Graham Bell patented his first electric loudspeaker (capable of 

reproducing intelligible speech) as part of his telephone in 1876, which 

was followed in 1877 by an improved version from Ernst Werner Von 

Siemens.  

    

During this time, Thomas Edison was issued a British patent for a system 

using compressed air as an amplifying mechanism for his early cylinder 

phonographs, but he ultimately settled for the familiar metal horn driven 

by a membrane attached to the stylus.  

In 1898, Horace Short patented a design for a loudspeaker driven by 

compressed air; he then sold the rights to Charles Parsons, who was 

issued several additional British patents before 1910. 



EARLY PIONEERS 

The early history of radio is the history of technology that produces and 

uses radio instruments that use radio waves.  

Within the timeline of radio, many people contributed theory and 

inventions in what became radio. Radio development began as "wireless 

telegraphy". 

The invention of the communication medium commonly known as radio, 

although generally attributed to Guglielmo Marconi in the 1890s, spanned 

many decades, from theoretical underpinnings, through proof of the 

phenomenon's existence, development of technical means, to its final use 

in signalling. 

The idea that the wires needed for electrical telegraphy could be 

eliminated, creating a wireless telegraph, had been around for a while 

before radio-based communication. 

Inventors attempted to build systems based on electric conduction, 

electromagnetic induction, or on their own theoretical ideas.  

Several inventors/experimenters came across radio waves before they 

were proven to exist, but it was written off as electromagnetic induction 

at the time. 

The discovery of electromagnetic waves, including radio waves, by 

Heinrich Rudolf Hertz in the 1880s came about after over a half century 

theoretical development on the connection between electricity and 

magnetism starting in the early 1800s and culminated in a theory of 

electromagnetism developed by James Clerk Maxwell by 1873, which 

Hertz finally proved. 

     

 

 

 



ISAAC NEWTON 

 

Sir Isaac Newton born 25 December 1642 was an English mathematician, 

physicist, astronomer, theologian, and author and is widely recognised as 

one of the most influential scientists of all time, and a key figure in the 

scientific revolution.  

A wavelength is a concept which gives the description how light and 

sound waves are measured. 

Famous English physicist, Sir Isaac Newton was credited to have 

contributed in the discovery of the concept of wavelengths. 

He discovered the concept that light is composed of various colour 

wavelengths.  

       

 



Samuel Morse 

 

Samuel Finley Breese Morse, born 27 April 1791 was an American painter 

and inventor. While Morse was painting, a horse messenger delivered a 

letter from his father that read, "Your dear wife is convalescent".  

 

The next day he received a letter from his father detailing his wife's 

sudden death, heartbroken that for days he was unaware of his wife's 

failing health and her death, he decided to explore a means of rapid long-

distance communication.  

In his middle age Morse contributed to the invention of a single-wire 

telegraph system based on European telegraphs.  

 

He was a co-developer of the Morse code and helped to develop the 

commercial use of telegraphy. 



James Clerk Maxwell 

James Clerk Maxwell was born 13 June 1831. Was a Scottish scientist in 

the field of mathematical physics.  

 

His most notable achievement was to formulate the classical theory of 

electromagnetic radiation, bringing together for the first-time electricity, 

magnetism, and light as different manifestations of the same 

phenomenon. 

Theorised that electromagnetic waves existed and travelled through 

space at the speed of light in 1865 

Maxwell's equations for electromagnetism have been called the "second       

great unification in physics after the first one realised by Isaac Newton. 

 

 

 



HEINRICH HERTZ 

Heinrich Hertz was born 22 February 1857 and was a German physicist. 

         

During Hertz's studies in 1879 Helmholtz suggested that Hertz's doctoral 

dissertation be on testing Maxwell's theory of electromagnetism, 

published in 1865, which predicted the existence of electromagnetic 

waves moving at the speed of light, and predicted that light itself was 

just such a wave.  

 

He used a Ruhmkorff coil-driven spark gap and one-meter wire pair as a 

radiator. Capacity spheres were present at the ends for circuit. 

The first T antennas were built in 1888 by German physicist Heinrich 

Hertz in his pioneering experiments to prove the existence of 

electromagnetic waves predicted by the theory of James Clerk Maxwell.  

   

Hertz placed dipole antennas at the focal point of parabolic reflectors for 

both transmitting and receiving. 

The unit of frequency, cycles pes second, is named after Hertz in 1885. 



Heinrich Ruhmkorff 

 

Heinrich Ruhmkorff was born 15 January 1803 in Hanover in Germany, a 

German instrument maker who commercialised the induction coil (often 

referred to as the Ruhmkorff coil.) 

 

An induction coil or "spark coil" (archaically known as an inductorium or 

Ruhmkorff coil after Heinrich Ruhmkorff) is a type of electrical 

transformer used to produce high-voltage pulses from a low-voltage 

direct current (DC) supply. 

 

    

 



 

 

 

 

 

 

 

VIDEO OF 

The Ruhmkorff coil 

 

https://www.youtube.com/watch?v=YSf93g0heUA 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=YSf93g0heUA


Alexander Popov 

Alexander Stepanovich Popov; was born in Russia, March 16 1859.  

                

He was a Russian physicist who is acclaimed in his homeland and some 

eastern European countries as the inventor of radio. 

On May 7, 1895 he presented a paper on a wireless lightning detector he 

had built that worked via using a coherer to detect radio noise from 

lightning strikes.  

This day is celebrated in the Russian Federation as Radio Day. In a March 

24, 1896 demonstration, he used radio waves to transmit a message 

between different campus buildings in St. Petersburg.  

   

His work was based on that of another physicist – Oliver Lodge, and 

contemporaneous with the work of Guglielmo Marconi.  

Marconi had just registered a patent with the description of the device 

two months after first transmission of radio signals made by Popov. 

Popov also read an 1894 article about British physicist Oliver Lodge's 

experiments related to the discovery of radio waves by German physicist 

Heinrich Hertz 6 years earlier. 

He set up a demonstration on the quasi optical nature of Hertzian waves 

(radio waves) and demonstrated their transmission at distances up to 50 

meters. 



Guglielmo Marconi 

 

Guglielmo (William) Marconi born in 25 April 1874 was an Italian inventor 

and electrical engineer, known for his pioneering work on long-distance 

radio transmission, development of Marconi's law, and a radio telegraph 

system. 

 

He is credited as the inventor of radio, and he shared the 1909 Nobel 

Prize in Physics with Karl Ferdinand Braun "in recognition of their 

contributions to the development of wireless telegraphy". 

 

Marconi was also an entrepreneur, businessman, and founder of The 

Wireless Telegraph & Signal Company in the United Kingdom in 1897 

(which became the Marconi Company). 



The first primitive radio transmitters (called spark gap transmitters) were 

built by German physicist Heinrich Hertz in 1887 during his pioneering 

investigations of radio waves.  

 

These generated radio waves by a high voltage spark between two 

conductors. Beginning in 1895, Guglielmo Marconi developed the first 

practical radio communication systems using these transmitters.  

Spark transmitters couldn't transmit audio (sound) and instead 

transmitted information by radiotelegraphy, the operator tapped on a 

telegraph key which turned the transmitter on and off to produce pulses 

of radio waves spelling out text messages in Morse code. 

 

These generated radio waves by a high voltage spark between two 

conductors. Beginning in 1895, Guglielmo Marconi developed the first 

practical radio communication systems using these transmitters. ... This 

made AM radio broadcasting possible, which began in about 1920. 

 

 



Nikola Tesla 

Nikola Tesla was born 10 July 1856, he was a Serbian-American inventor, 

electrical engineer, mechanical engineer, and futurist who is best known 

for his contributions to the design of the modern alternating current (AC) 

electricity supply system. 

   

Tesla pursued his ideas for wireless lighting and worldwide wireless 

electric power distribution in his high-voltage, high-frequency power 

experiments in New York and Colorado Springs.  

 

In 1893, he made pronouncements on the possibility of wireless 

communication with his devices.  

 

Tesla tried to put these ideas to practical use in his unfinished 

Wardenclyffe Tower project, an intercontinental wireless communication 

and power transmitter, but ran out of funding before he could complete 

it. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Video of  

Nikola tesla 

 

https://www.youtube.com/watch?v=y-EjQdGfRTM&t=132s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=y-EjQdGfRTM&t=132s


TESLA & MARCONI 

In 1898, at an exhibition at Madison Square Garden, Nikola Tesla 

demonstrated a small unmanned boat that used a coherer-based radio 

control.  

   

In a bit of showmanship, Tesla entertained the audience to make it seem 

that the boat could apparently obey commands from the audience but it, 

was in fact, controlled by Tesla interpreting the verbal requests and 

sending appropriate frequencies to tuned circuits in the boat. Tesla was 

granted a US patent on this invention on July 1, 1898. 

        

Guglielmo Marconi experimented with Hertz’s spark apparatus and 

developed improvements to extend the transmission range to one mile, 

then hundreds of miles.  

He received British patents for his radio inventions. In 1901, he 

demonstrated the first trans-Atlantic radio transmission. He went on to 

form a wireless telegraphy business for the British.  



 

While all of the first patents related to spark wireless, the real important 

patents were for continuous wave (CW) transmission on one frequency. 

Spark gap transmitters radiated a very broadband signal on no particular 

frequency. CW signals used the resonance of tuned circuits and antennas. 

 

 

 

A patent battle between Tesla and Marconi went on for years. Marconi 

died in 1937.  

Tesla died in 1943 and six months after his death the US Supreme Court 

ruled that all of Marconi’s radio patents were invalid and awarded the 

patents for radio to Tesla.  

So, for the past 64 years, we still believe that Marconi invented radio. 

Few actually know of Tesla’s radio inventions. 

 

 

 

 

 



The ionosphere 

In 1831, Gauss developed a fruitful collaboration with the physics 

professor Wilhelm Weber, leading to new knowledge in magnetism 

(including finding a representation for the unit of magnetism in terms of 

mass, charge, and time) and the discovery of Kirchhoff's circuit laws in 

electricity. 

   

It was during this time that he formulated his namesake law. They 

constructed the first electromechanical telegraph in 1833, which 

connected the observatory with the institute for physics in Göttingen. 

Gauss ordered a magnetic observatory to be built in the garden of the 

observatory, and with Weber founded the "Magnetischer Verein" 

(magnetic association), which supported measurements of Earth's 

magnetic field in many regions of the world.  

He developed a method of measuring the horizontal intensity of the 

magnetic field which was in use well into the second half of the 20th 

century, and worked out the mathematical theory for separating the 

inner and outer (magnetospheric) sources of Earth's magnetic field 

In 1912, the U.S. Congress imposed the Radio Act of 1912 on amateur 

radio operators, limiting their operations to frequencies above 1.5 MHz 

(wavelength 200 meters or smaller). The government thought those 

frequencies were useless. This led to the discovery of HF radio 

propagation via the ionosphere in 1923. 

The discovery of the ionosphere in 1924 was the culmination of almost a 

century of discoveries. In 1839, German mathematician and physicist 

Carl Friedrich Gauss came up with the idea that an electrically conducting 

region of the atmosphere could account for the observed variations of 

Earth's magnetic field. 



Phonetics 

Paul Édouard Passy born 13 January 1859, France, founder of the 

International Phonetic Association in 1886. He took part in the 

elaboration of the International Phonetic Alphabet. 

 

The International Phonetic Alphabet was created soon after the 

International Phonetic Association was established in the late 19th 

century.  

It was intended as an international system of phonetic transcription for 

oral languages, originally for pedagogical purposes.  

The Association was established in Paris in 1886 by French and British 

language teachers led by Paul Passy. The prototype of the alphabet 

appeared in Phonetic Teachers' Association. 

 

The Association based their alphabet upon the Romic alphabet of Henry 

Sweet, which in turn was based on the Phonotypic Alphabet of Isaac 

Pitman and the Palæotype of Alexander John Ellis. 



                   

The alphabet has undergone a number of revisions during its history, the 

most significant being the one put forth at the Kiel Convention in 1989.  

 

Changes to the alphabet are proposed and discussed in the Association's 

organ, Journal of the International Phonetic Association, previously 

known as Le Maître Phonétique and before that as the Phonetic Teacher, 

and then put to a vote by the Association's Council. 

 

 

 

 

 

 

 

 



Edwin Howard Armstrong 

Born 18 December 1890 in America. In the summer of 1912, Edwin 

Armstrong observed oscillations in audion radio receiver circuits and went 

on to use positive feedback in his invention of the regenerative receiver.  

          

Austrian Alexander Meissner independently discovered positive feedback 

and invented oscillators in March 1913. 

               

Edwin Armstrong was best known for developing FM (frequency 

modulation) radio and the superheterodyne receiver system. 

       

A superheterodyne receiver, often shortened to superhet, is a type of 

radio receiver that uses frequency mixing to convert a received signal to 

a fixed intermediate frequency (IF) which can be more conveniently 

processed than the original carrier frequency.  



    

 

It was invented by US engineer Edwin Armstrong in 1918 during World 

War I. Virtually all modern radio receivers use the superheterodyne 

principle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Video  

of who 

First broadcasted 

voice and music 

 

https://www.youtube.com/watch?v=QFZSlm5d_FE&t=3s 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=QFZSlm5d_FE&t=3s


Reginald Fessenden 

 

Reginald Fessenden was born 6 October 1866, was a Canadian-born 

inventor, who did a majority of his work in the United States. During his 

life he received hundreds of patents in various fields, most notably ones 

related to radio and sonar. 

          

Fessenden is best known for his pioneering work developing radio 

technology, including the foundations of amplitude modulation (AM) 

radio. 

 

His achievements included the first transmission of speech by radio 

(1900), and the first two-way radiotelegraphic communication across the 

Atlantic Ocean (1906). 

             



The superheterodyne 

receiver 

 

The superheterodyne receiver, invented in 1918 by Edwin Armstrong is 

the design used in almost all modern receivers except a few specialized 

applications. 

 

In the superheterodyne, the radio frequency signal from the antenna is 

shifted down to a lower "intermediate frequency" (IF), before it is 

processed.  

 

The incoming radio frequency signal from the antenna is mixed with an 

unmodulated signal generated by a local oscillator (LO) in the receiver. 

The mixing is done in a nonlinear circuit called the "mixer".  

 

The result at the output of the mixer is a heterodyne or beat frequency at 

the difference between these two frequencies.  

 

The process is similar to the way two musical notes at different 

frequencies played together produce a beat note. This lower frequency is 

called the intermediate frequency (IF). The IF signal also has all the 

information that was present in the original RF signal.  

 

The IF signal passes through filter and amplifier stages, then is 

demodulated in a detector, recovering the original modulation. 

 

 



Lee de Forest 

           

Lee de Forest born 26 August 1873 in America. The Audion was an 

electronic detecting or amplifying vacuum tube invented by American 

electrical engineer Lee de Forest in 1906.  

        

It was the first triode, consisting of an evacuated glass tube containing 

three electrodes: a heated filament, a grid, and a plate.  

 

It is important in the history of technology because it was the first widely 

used electronic device which could amplify; a small electrical signal 

applied to the grid could control a larger current flowing from the filament 

to plate. 

 



Introduction of the ssb 

John Renshaw Carson born June 28, 1886 was a noted transmission 

theorist for early communications systems.  

 

He invented single-sideband modulation and developed the Carson 

bandwidth rule for estimating frequency modulation (FM) bandwidth.  

Carson was involved in early radio telephone experiments. In 1915 he 

invented single-sideband modulation to transmit multiple telephone calls 

simultaneously on a single electrical circuit and was responsible for 

installing the first such system between Pittsburgh and Baltimore. 

        

The first U.S. patent application for SSB modulation was filed on 

December 1, 1915 by John Renshaw Carson. The U.S. Navy 

experimented with SSB over its radio circuits before World War I.  

SSB first entered commercial service on January 7, 1927 on the longwave 

transatlantic public radiotelephone circuit between New York and London. 

The high power SSB transmitters were located at Rocky Point, New York 

and Rugby, England. 

 

Amateur radio operators began serious experimentation with SSB after 

World War II. The Strategic Air Command established SSB as the radio 

standard for its aircraft in 1957. It has become a de facto standard for 

long-distance voice radio transmissions since then. 



Pre-world war I 

In the late 19th century there had been amateur wired telegraphers 

setting up their own interconnected telegraphic systems.  

Following Marconi's success many people began experimenting with this 

new form of "wireless telegraphy".  

Information on "Hertzian wave" (radio wave), based wireless telegraphy 

systems (the name "radio" would not come into common use until 

several years later) was sketchy. With magazines such as the November, 

1901 issue of Amateur Work showing how to build a simple system based 

on Hertz' early experiments.  

In the US the first commercially produced wireless telegraphy transmitter 

/ receiver systems became available to experimenters and amateurs in 

1905.  

In 1910, the Amateurs of Australia formed, now the Wireless Institute of 

Australia. 

 

The rapid expansion and even "mania" for amateur radio, with many 

thousands of transmitters set up by 1910, led to a wide spread problem 

of inadvertent and even malicious radio interference with commercial and 

military radio systems.  

 

Prior to Australian federation, the regulatory framework was vested in the 

individual colonies and the province of South Australia.  



Wireless was closely aligned with the important postal and telegraphy 

functions and each state had its own post and telegraph department, 

which were merged into the Postmaster-General's Department (PMG) 

upon federation.        

In 1912 after the RMS Titanic sank, the United States Congress passed 

the Radio Act of 1912 which restricted private stations to wavelengths of 

200 meters or shorter (1500 kHz or higher).  

Other countries followed suit and by 1913 the International Convention 

for the Safety of Life at Sea was convened and produced a treaty 

requiring shipboard radio stations to be manned 24 hours a day.  

 

At the onset of World War I, radio was still in its infancy.  

Army equipment was primitive, had a very short range, and often 

negotiated atmospheric interference. ... Military radio equipment also 

used vacuum tubes, which were heavy and bulky. 

These "short wave" frequencies were generally considered useless at the 

time, and the number of radio hobbyists in the U.S. is estimated to have 

dropped by as much as 88%. 

The Radio Act of 1912 also marked the beginning of U.S. federal licensing 

of amateur radio operators and stations.  

The origin of the term "ham", as a synonym for an amateur radio 

operator, was a taunt by professional operators. 

By 1917, World War I had put a stop to amateur radio. In the United 

States, Congress ordered all amateur radio operators to cease operation 

and even dismantle their equipment.  

These restrictions were lifted after World War I ended, and the amateur 

radio service restarted on October 1, 1919. 



Between the wars 

In 1921, a challenge was issued by American hams to their counterparts 

in the United Kingdom to receive radio contacts from across the Atlantic. 

Soon, many American stations were beginning to be heard in the UK, 

shortly followed by a UK amateur being heard in the US in December 

1922. 

         

November 27, 1923 marked the first transatlantic two-way contact 

between American amateur Fred Schnell and French amateur Léon Deloy.  

Shortly after, the first two way contact between the UK and USA was in 

December 1923, between London and Connecticut. In the following 

months 17 American and 13 European amateur stations were 

communicating. 

   

Within the next year, communications between North and South America; 

South America and New Zealand; North America and New Zealand; and 

London and New Zealand were being made. 

These international Amateur contacts helped prompt the first 

International Radiotelegraph Conference, held in Washington, DC, USA in 

1927-28. At the conference, standard international amateur radio bands 

of 80/75, 40, 20 and 10 meters and radio callsign prefixes were 

established by treaty. 

In 1933 Robert Moore, W6DEI, begins single-sideband voice experiments 

on 75-meter lower sideband. By 1934, there were several ham stations 

on the air using single-sideband. 



World war ii 

During the German occupation of Poland, the priest Fr. Maximilian Kolbe, 

SP3RN was arrested by the Germans.  

 

The Germans believed his amateur radio activities were somehow 

involved in espionage and he was transferred to Auschwitz on May 28, 

1941. 

After some prisoners escaped in 1941, the Germans ordered that 10 

prisoners be killed in retribution. Fr. Kolbe was martyred when he 

volunteered to take the place of one of the condemned men.  

 

On October 10, 1982 he was canonized by Pope John Paul II as Saint 

Maximilian Kolbe, Apostle of Consecration to Mary and declared a Martyr 

of charity. He is considered the Patron saint of Amateur radio operators. 

During World War II, as it had done during the first World War, the 

United States Congress suspended all amateur radio operations.  

With most of the American amateur radio operators in the armed forces 

at this time, the US government created the War emergency radio 

service which would remain active through 1945. 

 After the War the amateur radio service began operating again, with 

many hams converting war surplus radios, such as the ARC-5, to 

amateur use. 

 



Post war 

In 1947 the uppermost 300 kHz segment of the world allocation of the 

10-meter band from 29.700 MHz to 30.000 MHz was taken away from 

amateur radio. 

During the 1950s, hams helped pioneer the use of single-sideband 

modulation for HF voice communication. In 1961 the first orbital amateur 

radio satellite was launched. OSCAR I would be the first of a series of 

amateur radio satellites created throughout the world. 

 

Ham radio enthusiasts were instrumental in keeping U.S. Navy personnel 

stationed in Antarctica in contact with loved ones back home during the 

International Geophysical Year during the late 1950s. 

    

At the 1979 World administrative radio conference in Geneva, 

Switzerland, three new amateur radio bands were established: 30 

meters, 17 meters and 12 meters.  

Today, these three bands are often referred to as the WARC bands by 

hams. However, owing to an informal code of conduct, radio hams 

usually avoid controversial subjects and political discussions. 

                         

Two radios in the ARC-5 series. Unit on the left 

is a BC-453-B, covering 190-530 kHz; the one 

on the right is a BC-454-E, covering 3-6 MHz. 

Both have been modified for Amateur Radio 

use by replacing the front connector with a 

small control panel. 



  

For many years, amateur radio operators were required by international 

agreement to demonstrate Morse code proficiency in order to use 

frequencies below 30 MHz.            

In 2003 the World radiocommunications conference (WRC) met in 

Geneva, Switzerland, and voted to allow member countries of the 

International Telecommunications Union to eliminate Morse code testing 

if they so wished.  

          

On December 15, 2006, the United States Federal Communications 

Commission (FCC) issued a Report and Order eliminating all Morse code 

testing requirements for all American Amateur Radio License applicants, 

which took effect February 23, 2007. 

                      

The relaxing of Morse code tests has also occurred in most other 

countries, resulting in a boosting in the number of radio amateurs 

worldwide. 

While there is no longer a requirement for hams to learn "the Code", it 

remains a popular communications mode. 

Most of Europe allows licensed operators from other countries to obtain 

permits to transmit in Europe during visits.  

Residential permits are available in many countries globally whereby a 

valid license from one country will be honored by other countries under 

international treaties. 

 

U.S. Navy Chief Petty Officer Adrey Garret uses a 

ham radio at Williams Air Operating Facility 

during the 1956 winter. Ham radio was the only 

means of voice communication with friends and 

family back in the U.S. for navy personnel living 

and working in Antarctica 



American Radio  

Relay League  

(ARRL) 

The American Radio Relay League (ARRL) is the largest membership 

association of amateur radio enthusiasts in the USA. ARRL is a non-profit 

organization, and was co-founded on April 6, 1914 by Hiram Percy Maxim 

and Clarence D. Tuska of Hartford, Connecticut. 

             

The ARRL represents the interests of amateur radio operators before 

federal regulatory bodies, provides technical advice and assistance to 

amateur radio enthusiasts, supports a number of educational programs 

and sponsors emergency communications service throughout the 

country.  

The ARRL is the primary representative organization of amateur radio 

operators to the US government.  

It performs this function by lobbying the US Congress and the Federal 

Communications Commission.  

 

The organization is governed by a member-elected, volunteer Board of 

Directors. Each director serves a three-year term and represents the 

members within their particular region of the country.  

The national headquarters facilities are located in Newington, 

Connecticut.  

The ARRL Field Organization carries out local and regional activities 

across the United States. 

 



Wireless  

Institute of Australia 

The Wireless Institute of Australia was formed in 1910 and is the first and 

oldest national amateur radio society in the world. 

 

It represents the amateur radio operators of Australia in dealings with the 

Australian Communications and Media Authority (ACMA), the authority 

under the government of Australia that administers communications 

within and external to Australia.  

          

The WIA publishes a monthly journal for its membership called Amateur 

Radio. The organisation is the national society representing Australia in 

the International Amateur Radio Union.  

While the WT Act 1905 made specific provision for licensing of wireless 

experimenters, the PMG's Department employed its absolute discretion in 

the matter to great effect with only a handful of private licences issued 

before 1910.  

 

The WIA conducts training sessions and has training materials for people 

wishing to become licensed Amateur Radio operators, conducts the 

testing using a system of accredited testers, and issues the 

authorisations for the ACMA to issue licences. 



AUSTRALIAN COMMUNICATIONS 

AND  

MEDIA AUTHORITY 

The Postmaster-General's Department of Australia was created in 1901 to 

take over all postal and telegraphy services in Australia. The Department 

was administered by the Postmaster-General. 

 

The first permanent Secretary of the Department was Sir Robert Townley 

Scott who held office from 1 July 1901 

The Australian Broadcasting Authority took over the functions of the 

Australian Broadcasting Tribunal and the National Transmission Authority.  

         

The Australian Broadcasting Tribunal took over the functions of the 

Australian Broadcasting Control Board in the 1970s, prior it controlled by 

the Postmaster General (PMG). 

The Australian Communications and Media Authority (ACMA) is an 

Australian Government statutory authority within the Communications 

portfolio.  

ACMA was formed on 1 July 2005 with the merger of the Australian 

Broadcasting Authority and the Australian Communications Authority. 

ACMA is responsible for ensuring media and communications works for all 

Australians. It does this through various legislation, regulations, 

standards and codes of practice. 

ACMA has responsibilities under four principal Acts – the Broadcasting 

Services Act 1992, the Telecommunications Act 1997, the 

Telecommunications (Consumer Protection and Service Standards) Act 

1999 and the Radiocommunications Act 1992. 



AMATEUR RADIO LICENSE 

Prospective amateur radio operators are examined on understanding of 

the key concepts of electronics, radio equipment, antennas, radio 

propagation, RF safety, and the radio regulations of the government 

granting the license.  

         

These examinations are sets of questions typically posed in either a short 

answer or multiple-choice format.  

Examinations can be administered by bureaucrats, non-paid certified 

examiners, or previously licensed amateur radio operators. 

Radio transmission permits are closely controlled by nations' 

governments because radio waves propagate beyond national 

boundaries, and therefore radio is of international concern. Also, radio 

has possible clandestine uses. 

Both the requirements for and privileges granted to a licensee vary from 

country to country. 

In Australia, amateur radio licensing is governed by the Australian 

Communications and Media Authority (ACMA) under federal regulations.  

 

Licences to operate amateur stations are granted to individuals of any 

age after they demonstrate a knowledge of the appropriate Amateur 

Operator's Certificate of Proficiency syllabus for their license grade. 

 



Exam sample 

 

 
 



Initially, there was no need to licence transmitting or receiving equipment 

as there was no demand for spectrum.  

      

In time the odd transmitter appeared - perhaps a Royal Navy ship, and to 

prevent confusion, the few experimenters made up their own 

identification or "callsign".  

 



Walter Jenvey is a good example of this. In 1901 he used "RB" as his 

station identification which was an abbreviation for "Red Bluff", the 

location of his station.  

 

As activity increased, experimenters came under the control of the Navy 

or Post Master General and licences together with a licence fee became 

applicable!  

 

In 1905 the newly formed Federal Government of Australia proclaimed 

the Wireless Telegraphy Act (1905) which subsumed "control" of wireless 

from the Royal Navy and placed it into the hands of the Postmaster 

General.  

 

This receipt was issued to Andy Couper of Mareeba Qld. for his station 

licence XQM in 1914. Andy later became 4BW and then VK4BW. 

 

 

 

 

 



Australian 

AMATEUR RADIO CALL SIGNS 

Amateur radio call signs are allocated to amateur radio operators around 

the world. The call signs are used to legally identify the station or 

operator, with some countries requiring the station call sign to always be 

used and others allowing the operator call sign instead. 

The International Telecommunication Union (ITU) allocates call sign 

prefixes for radio and television stations of all types. Since 1927 these 

have been used to uniquely identify operators and locate amateur 

stations within a geographical region or country of the world.  

In 1912 the callsign prefix letter V was a commemoration of the recent 

death of Queen Victoria and was used as a prefix in many Commonwealth 

countries from 1912. 

Australia was allocated the prefix group VH~VK, but these prefixes were 

not assigned to radio amateurs until 1928.  

In August 1912, as more and more people showed interest in 

experimental operation and applied for licences, the PMG Department 

decided it should identify each state by changing the call sign sequence 

as follows: 

 

STATE PREFIX TO PREFIX 

NSW XAA to XIZ 

VICTORIA XJA to XPZ 

QUENNSLAND XQA to XUZ 

SOUTH AUSTRALIA XVA to XXZ 

WESTERN AUSTRALIA XYA to XYZ 

TASMANIA XZA to XZZ 

 

 

 



Licence 

# 

Call 

sign 

Name Location 

1 XBM C.P. Bartholomew Mosman, Sydney 

2 
 

Henry Sutton Malvern, Melbourne 

3 XJQ W.T. Appleton Malvern, Melbourne 

4a XJP J.H.A. Pike Arncliffe, Sydney 

4b 
 

A.V. Robb Arncliffe, Sydney 

5 XEN F. Leverrier Waverly, Sydney 

6 
 

W.H. Hannam Darlington Point, Sydney 

7 XPO Rev. A. Shaw Randwick, Sydney 

8 
 

G.C. Hamilton Woolahra, Sydney 

9 
 

Royal Yacht 

Squadron 

Sydney 

10 XDM Maclurcan & Lane Hotel Wentworth, Sydney 

11 
 

E. Reeve Rozelle, Sydney 

12 
 

A. McArdle Kilkenny & Enfield S.A. 

13 XAA J.Y. Nelson PMG Dep. McMahons Point, Sydney  

 

 

 



Licence 

# 

Call 

sign 

Name Location 

14 
 

H. Leverrier Gordon, Sydney 

15 XCP M.C. Perry Randwick, Sydney  

16 XAB A.S. Arnold Ashfield, Sydney 

17 
 

A.H. King Marrickville, Sydney 

18 
 

F.H. Day Ch of En School, Sydney 

19 
 

J.S. Nolan Waverley, Sydney 

20 XCA R.C. Alsop Randwick, Sydney 

21 
 

H.A. Stowe Drummoyne, Sydney 

22 
 

A. Goodwin Hamilton Victoria 

23 
 

C.N. Allen Chatswood, Sydney 

24 
 

H.J.B. Foley Randwick, Sydney 

25 XPO Rev. A Shaw King Island, Tasmania 

26 AAA Aust. Wireless Ltd. Hotel Australia, Sydney 

27 ATY Aust. Wireless Ltd. Underwood, Sydney 

 

 

 

 



Amateur radio or ham radio call signs are unique identifiers for the 

19,500 licensed operators in Australia.  

VK  
 

0 Antarctica 

1 Australian Capital Territory 

2 New South Wales 

3 Victoria 

4 Queensland 

5 South Australia 

6 Western Australia 

7 Tasmania 

8 Northern Territory 

9 Australian External Territories: VK9C Cocos Islands 

 
VK9N Norfolk Island     

 
VK9W World 

 
VK9X Christmas Island 

 
VK9L Lord Howe Island 

 
VK9M Mellish Reef 

 

On September 16, 1946 the United States government requested that 

the Bureau of the International Telecommunication Union (ITU) invite 

members of the Union to a plenipotentiary conference in Atlantic City.  

 

The International Telecommunications Conferences took place in Atlantic 

City beginning with the International Radio Conference, which convened 



on 15 May 1947, and the International Telecommunication Conference, 

which was held simultaneously beginning on 1 July 1947.  

 

One of the first actions of the International Telecommunication 

Conference was to approve the Rules of Procedure as well as assess the 

participation of a number of uninvited countries. 

Callsign Date State/Territory 

VK#Zxx 1954 Limited to VHF and above 

VK0 1955 Antarctica 

P29 1972 Papua New Guinea changed from VK9 

VK#Nxx 1975 Novice Licence 

VI, AX 1979 First use, also VL, VM, & VZ 

VK#Jxx 1995 Intermediate Licence 

VK#xx 2004 2 Letter suffix, Advanced operators 

VK#Fxxx 2006 4 Letter suffix, Foundation licence 

VK9 2006 Individual islands formally identified by 

suffix 

VK9 2009 Treated the same as all other call areas 

 

The ITU issued Australia with the AXA–AXZ, VHA–VNZ and VZA–VZZ 

blocks. VK#xx and VK#Axx call signs were issued to amateurs. 

 

Call signs are regulated internationally by the ITU as well as nationally by 

the Australian Communications and Media Authority (ACMA) which is 

Australia's regulator for broadcasting, administering spectrum use 

through the provisions of the Radio-communications Act 1992. 

 

 



TYPES OF radios 
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