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Prologue

 

This book gives an insight into the long technical development path of wireless receivers for commercial radio services as well as the amateur radio service over the period from 1929 to 1983, i.e. from the age of electron tube technology to the first assured phase of proof of semiconductor technology, by means of clear, partly simplified circuit and function diagrams.
The authors have handled worldwide radio communications in the amateur radio service over three decades, thereby getting to know the often extreme requirements that those receivers should be able to cope with, and in parallel analysing more than 70 radio message receivers or receiver parts of transceivers.
For those who collect such devices or would like to learn about their functioning, the functional diagrams compiled here provide the best possible assistance. The extensive bibliography and list of sources open numerous avenues for more in-depth study or for obtaining documentation.
The GFGF has already published two editions of this reference book in 2001 and 2002, which have long been completely out of print. I have therefore now reissued it as an e-book in 2022 and translated it to English, so that it is now available indefinitely to both preservationists of old technology and new radio enthusiasts.

Wolf-Dieter Roth, GFGF, DL2MCD, Fall 2022



1. The primeval - Tuned Radio Frequency Receiver

 

A radio receiver normally has to fulfil the following basic tasks:

1) Selection and amplification of the incoming radio frequency signals from the receiving antenna.

2) Demodulation of the amplified high-frequency signal in order to recover the audio-frequency signals contained in the oscillation modulation. In the case of unmodulated telegraph signals, an auxiliary oscillation must be added to create interference.

3) Final amplification of the obtained audio frequency signals for output to headphones or loudspeakers.

4) At least manual, later also automatic gain control to avoid overmodulation and to ensure an optimal playback volume.

In Tuned Radio Frequency receivers  (TRF), the selection of the desired reception signal is done by tunable resonant circuits. In the classical era considered here, the amplification was done by electron tubes. For demodulation, the so-called audion set-up of an electron tube was used in the standard case. If an auxiliary oscillation is required, the feedback can be set slightly supercritical so that the audion circuit changes to an oscillating state. To achieve the desired interference pitch, the audion tuning must be adjusted with appropriate sensitivity.



Knapsack receiver (“Tornister-Empfänger”) Torn.E.b. „Berta“, 1938
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A 3 stage receiver with 4 valves RV2P800, Photos and circuits [2], [6], [7].

Vorselektion: Preselection


Tonsieb: Filter

NF-Stufe: AF stage

8 Bereiche: 8 ranges

Abstimmung: Tuning

Verstärkung: Amplification

Rückkopplung: Feedback



Lorenz Lo6K39, 1939
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Very eleborate 6 stage receiver with 5 valves RV12P2000. [2], [8].

Vorselektion: Preselection


Tonsieb: Filter

NF-Stufe: AF stage

8 Bereiche: 8 ranges

Abstimmung: Tuning

Verstärkung: Amplification

Tonhöhe: Pitch

Rückkopplung: Feedback

Comment: The oscillating circuit sets to be tuned to the respective reception frequency cannot be optimised to a transmission bandwidth suitable for near selection and are very complex. In the typical state of development shown here, there is still no automatic gain control.



2. Classical period - superheterodyne receiver with frequency-variable first oscillator

The desire to be able to optimise the resonant circuit sets of a receiver for near selection led in 1913/1914 to the invention of the superheterodyne receiver [1, p. 47], abbreviated also superhet or even simply super.

In the superheterodyne receiver, an oscillator frequency generated in the receiver is mixed with the desired reception frequency in such a way that an intermediate frequency (IF) with a constant nominal value is produced as an interference product.

In the case of additive mixing, the sum of the received oscillation and the oscillator oscillation is fed to a control electrode with a curved control characteristic that changes in steepness, which leads, among other things, to the formation of a product between the two oscillations. In the case of multiplicative mixing, the two oscillations involved are fed to two separate control electrodes, which influence each other multiplicatively from the outset.
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