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Early “audions” were not particularly good amplifiers but they could be cascaded to provide 
increasing signal. They were also incapable of carrying much current to begin with. By 
1922, however, 5 kW valves had been developed and by 1930, 1000 kW valves existed 
along with peanut-sized units for radio receiver work. 
The German designed Loewe multiple-valve receiver of 1930 was especially interesting for 
it contained, in a single glass envelope, three triodes along with the resistors and capacitors 
needed for the three gain stages. Perhaps this was the first integrated circuit! The advent of 
valves gave considerable impetus to the development of electronics for they gave designers 
a new dimension of freedom. It became reasonably easy to build amplifiers, oscillators. digi-
tal circuits (the digital computer). measuring instruments (the first vacuum tube voltmeter 
was probably that originated at Cambridge University by Mallin in 1922), battery elimina-
tors, successful television — the list is virtually endless. 
 
 
 

TRANSIST0RS 
 

Valve technology continued to improve, but by the early 1950’s the shortcomings of 
valves — excessive size, power dissipation and cost - were becoming an intolerable barrier 
to further progress. Early digital computers filled many rooms of a building, portable radio 
sets needed large batteries etc. A new development was needed, and in 1947 the first prac-
tical transistor amplifying element was produced to fill the waiting need. The idea had 
been around for several decades but the necessary production technology had not been 
available. 
    This development initiated the so-called solid-state era that we now enjoy. Today, tran-
sistors are used by the hundred and even thousand in modern integrated circuits. We now 
are truly at a systems level, for electronic designers today think more in terms of the capa-
bility of given circuit blocks than about how to interconnect separate, discrete elements. 

The foundation element of active circuit system blocks is the amplifier. In articles that 
follow we shall discuss this vital component assembly considering it as a black box that be-
haves in different ways depending upon how passive components are connected around it. 
Our study of amplifiers will include a brief introduction to the thermionic valve amplifier: it 
will be brief because the technology is now outdated. Nevertheless, it still is used in many 
measuring instruments and electronic devices and, the principles involved align with those 
used in solid-state amplifier circuitry. It will also help those trained in valve technology to 
better appreciate the operation of transistors. 
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 GEBED VIR 2007 
 

�emelse Vader 
 
Aan die begin van die nuwe jaar kom ons na U toe, die Almagtige en Al-
wyse, wat van die begin af ook die einde sien. 
 
Voordat ons die nywe, onbekende pad betree, moet ons eers bely dat ons 
alleen veilig sal wees as U met elke tree ons hand vashou. 
 
As die pad voor ons donker lyk, laat ons in die lig van die geloof verder 
gaan. As te veel vir ons oog verborge is, laat ons getrou bly aan dit wat 
ons wel weet en sien. As ons nie ons bestemming in die verte kan bemerk 
nie, maak ons dankbaar vir die enkele treë wat ons wel kan sien. 
 
As  ons u wese nie kan begryp nie,  laat ons kinderlik vertrouend aan u 
beloftes vashou.  As dit ons soms aan die geloof ontbreek, laat ons noiit 
die liefde en hoop verloor nie en, Here, kom ons ongeloof tot hulp.  
 
As ons hierdie jaar suksesvol is, hou ons dankbaar, nederig en ootmoedig.  
As teleurstelling en mislukking op ons wag, bewaar ons van wanhoop.  Of 
ons drome en ambisies bewaarheid word en of ons ideale tot as word in 
ons hande, dierbare Vader, omarm ons met u liefde en leer ons dat alles 
ten goede meewerk. 
 
Maak ons blymoedige kinders van U in hierdie jaar. 
 
Ons bid dit in die Naam van Hom wat deur sy dood dit vir ons moontlik ge-
maak het om die lewe te kies – Jesus Christus, ons lewende Here en Ver-
losser. 
 
Amen 
 
�� ������ �� � 	� 
 �� � � ��
 � �� ���� ��� � � �
 ����������� �� ��� ���� �
 ���� ��� ���
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THERMIONIC VALVES 
 
Marconi did not play a dominant role in development of the thermionic valves that were 

soon to replace the magnetic detector. That achievement went to Sir Ambrose Fleming 
who pioneered the diode or two-element thermionic valve. 

In the years closely preceeding 1904, Edison had discovered an effect that he could not 
explain. His incandescent, carbon-filament lamps blackened with use. To investigate the 
problem he added a second plate inside the glass envelope (as shown in Fig. 8a). He found, 
to his surprise, that current flowed between the filament and the plate, when the latter was 
wired to the positive terminal of a battery, but not when reversed. History has it that he did 
not realise the implications of this finding, but he had in fact constructed the first ther-
rnionic valve rectifier. The effect became known as the Edison effect. Ambrose Fleming 
recognised the useful properties of Edison’s device. He went on to improve its perform-
ance and apply it to the detection of coded-radio signals. It also enabled analogue. 
(continuously varying) voice signals to be transmitted and detected with greater simplicity 
than any then-existing method. At last a really satisfactory rectifier was available. 

The valve era of electronics was born. Fleming’s diodes (see Fig. 8b) were adopted im-
mediately for weak signal rectification. 

But that was not the end of the development for yet another discovery was the rectifying 
property of a pressure contact made between a crystal, such as galena, and a fine wire. This 
is, of course, the “cat’s whisker’’ detector mentioned in the previous article in this series. 
Undoubtedly, this was the forerunner of the point-contact type of semiconducting diode 
and the junction-diodes of today. 

Today, thermionic valves find little place in new designs but they are still used in high-
frequency or high-power equipment — we will describe their operation later in this series. 

Let us now turn to the second great problem of those days — that of amplification. 
 

AMPLIFICATION 
 
The ability to rectify ac signals into a dc form was a great step toward establishing an 

electronic discipline. But more significant again was the final breakthrough when a ther-
mionic amplifier valve was devised in 1907. To fully appreciate how useful it is to be able 
to amplify small signals routinely, we need to look at the methods available to designers 
before this time. 
We have discussed in earlier parts how an electronic system is basically a means of com-
municating one physical effect of the natural world from one place to another, electronic 
circuitry providing the most convenient energy transmission medium for most purposes. 
Many of the physical effects to he transmitted are too small to be sensed by our normal 
physiological senses. The need might be to hear the noises of insects, to see the behaviour 
of biological cells, to hear and see each other when out of normal range or to see minute 
movements. In each of these, and many other examples, the energy level of the original sig-
nal is inadequate to satisfactorily operate our detectors and some mean is needed to am-
plify the effect. We also refer to this as adding gain to the system. Electrical scientists and 
engineers prior to 1912 had a tough time, for gain was just not to be had without the appli-
cation of ingenuity and cunning. 
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             Gaan speel my kind slimmer maak ………………...10 
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             Draagbare 3-element rigstraler ……...………………12 
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             Lig vir die pad ………………………………….….3 
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             Electronics: Detection  & amplification ……..…..5 
             Quagi BHF antenna ……………………………….7 
             Morse heard on the bands ……………………….8 
             Opgradering ZR-ZS: Nuwe vereistes ……………9 
             BHF/UHF-kompetisie: Uitslae ….……………….11 
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             Stil sleutel ZS6TEA …………………………….....4 
             Nuwe lede …………………………………………..4 
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             PLC interference: Battle continues ………………11 
             Sun cycle: Next stormy …. starts ………………..12 
              
November/Desember 2006 
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             Electronics: Early devices …………………………9 
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