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Electrical Telegraph 
The telegraph invented by Baron Schilling von Canstatt in 1832 had a transmitting device which consisted 
of a keyboard with 16 black-and-white keys. These served for switching the electric current. The receiving 
instrument consisted of six galvanometers with magnetic needles, suspended from silk threads. Both stations 
��� �������	
�� ��	����� ��� �������� ��� �	��� ��� ��� ���� ��� �������� ����� ��� 	������������ ���
served for the return current and one - for a signal bell. When at the starting station the operator pressed a 
key, the corresponding pointer was deflected at the receiving station. Different positions of black and white 
flags on different disks gave combinations which corresponded to the letters or numbers. Pavel Shilling 
subsequently improved its apparatus. He reduced the number of connecting wires from eight to two. 

On 21 October 1832, Schilling managed a short-distance transmission of signals between two telegraphs in 
different rooms of his apartment. In 1836 the British government attempted to buy the design but Schilling 
instead accepted overtures from Nicholas I of Russia. Schilling's telegraph was tested on a 5-kilometre-long 
(3.1 mi) experimental underground and underwater cable, laid around the building of the main Admiralty in 
Saint Petersburg and was approved for a telegraph between the imperial palace at Peterhof and the naval 
base at Kronstadt. However, the project was cancelled following Schilling's death in 1837. Schilling was 
also one of the first to put into practice the idea of the binary system of signal transmission. 
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AWASA AGM & SWOPMEET 2016  
 

When: Saturday 19 November 
Where: SAIEE (South African Institute of Electrical Engineers) 

18A Gill St, Observatory, Johannesburg, 2187 
 

08h30 museum station on air for those who wish to come early. 
10h00 AGM, followed by a braai and fleamarket/swopmeet. 

Bring a chair and something for the braai, and a table if you wish to sell some goodies. 
Vendors welcome! 

 
More info and directions on the AWASA website. 

www.awasa.org.za�
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Fleamarket and Open Day—Harrismith 
 

On Saturday 15th October, a good few of us from Gauteng and from Kzn made the trip to meet at the farm of William ZS4L just 
outside of Harrismith. 
 
Fortunately this year the weather was just perfect. When we arrived there, William and Leanne were there to welcome us, with 
all the dogs and really made us feel at home. Leanne took the part of the perfect hostess and really saw to it that we were all well 
refreshed and looked after all the time. 
 
Tables were set out and loaded with a whole lot of sellable goods and the selling went extremely well. Goods were swopped and 
exchanged and money was thrown all over the place as the jewels were moved around from one owner to another. 
 
Then the real reason for being there started to take place. All over, were small groups renewing friendships and exchanging 
memories. Making new friendships and listening to all the stories of hams past and present. Of course the conversations were 
mostly ham related, but then that’s what we were there for. That single thing that draws us all together and causing the friend-
ship that exists. 
 
William provided the half a cow for the braai and the food was as excellent as the conversation, maybe even a bit better. 
 
After the stomachs were all appeased and a visit to Williams shack to make us all jealous, the road home was tackled and the 
day became another pleasant memory in the annals of the AWA. 
 
Once again, a big thank you to William and Leanne for their generous hospitality and a pleasant day. 



Shack Visitation 
 
I have decided to place some new material in the Newsletter by means of visiting various shacks at least once during a month to 
place in the newsletter.  
 
I do realise of course that I will have to do some travelling and of course this may be concentrated on  Gauteng shacks within 
easily reachable distances of my own QTH. 
 
I am hoping of course this may inspire some of you to send me photo’s of your shacks with a small write up of what is there and 
where some of your more precious gems came from with a bit of history around them. 
 
If you remember, we started a shack of the year contest on the AWA website where people were asked to place photo’s of their 
shacks there and Henry ZS6MC walked away with first prize. A nice trophy and of course a hand shake from our esteemed Pres-
ident. 
 
This is not to take the place of that particular contest, but rather to encourage more of you to place pictures on the website. I find 
it so interesting to see what it is that people have done in their shacks and how they can all differ. 
 
The first shack I am going to introduce you to is that of Renato ZS6REN. I happened to leave my camera in Renato’s car after 
the Heidelberg trip and had to go and fetch it from him and enjoyed a visit with himself and Cliff who had happened to take a 
radio to Renato to have a look at. 
 
Renato specializes in collecting test equipment and now many of you who have met him at fleamarkets will understand his pas-
sion for these monsters that dwarf many of the radios we call Boat Anchors. I was absolutely amazed at what I saw there and I 
can tell you, the pictures do not do it justice. 
 
Of course Renato is totally unaware of my sneak attack on his place and I probably will not get away with such a surprise visit 
on anyone else. Thanks Renato, I really was quite impressed with your setup and amazed at what you have done with some of 
the pieces I know you have bought from the AWA table at various fleamarkets. 

 
Renato and Cliff busy at the work bench 
 
 
 

 

The Place where much of Renato’s home brew is carried out 
 

Some of the beautifully restored “monsters” that make an 
AR88 look like a puppy. 
 
 
 

I knew that somewhere amongst all of this there had to be a radio 
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Results of the Valve QSO Party 
October 2016 

 
The following are the results of the Valve QSO Party held on the 8th and 9th October 2016. 
 
AM: 
1st place—Daniel ZS6JR 
2nd place—Barry ZS2NF 
 
SSB: 
1st place—Daniel ZS6JR 
2nd place—Thanie ZS4AZ 
3rd place—Barry ZS2NF 
 
Congratulations to you all, certificates will be sent by email in the following few weeks. 
Once again there were quite a number of people on the SSB portion but AM was not that well attended. 
 
_____________________________________________________________________________________ 
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Building a Direct Conversion Valve AM and Shortwave  Receiver  
- By Viv Stuart-Williams 

 
Introduction: 
 
What is a Direct Conversion Receiver? Essentially it is a receiver that takes a radio frequency signal (RF), and mix-
es that with the same frequency generated by a local oscillator. The product of this mixing is the audio frequency 
(AF) carried on the original received RF signal. The big advantage of this design is a very simple architecture as all 
intermediate frequency stages are removed. 
 
My intent was to build a hybrid device using valves but incorporating an internal AD9851 solid state local oscillator 
(LO). My intent was to build a Direct Conversion Radio (DCR) that could receive both the AM broadcast stations and 
the shortwave broadcast bands. 
 
General: 
 
Very much like its well established superheterodyne receiver counterpart, first introduced in 1918 by Armstrong, the 
origins of the direct conversion receiver (DCR) date back to the first half of last century when a single down-
conversion receiver was first described by F.M. Colebrook in 1924. The term homodyne was applied.  
Below is an approximation of the proposed (and modified) design. 

 
Diagram 1 . The approximate circuit diagram used for the DCR. Incidentally the circuit was drawn using the freeware 
TinyCad. 
 
The concept is pretty straight forward. Two valves provide the two required smoothed Direct Current (DC) voltages. 
An antenna feeds the RF signal to the first RF amplifier that in turn feeds to the RF Mixer. A Local Oscillator (in this 
case an AD9851) provides a signal at the same frequency as the incoming RF signal. These are mixed in the mixer 
leaving the output from the mixer as an audio frequency signal (AF) and random RF signals that are removed to 
earth. The audio signal is then amplified through several audio amplification stages. There is also an Automatic Gain 
Control (AGC) circuit and there are facilities to allow the use of audio filters to clean the signal. 
 
In more detail Valves 6 and 7 (far right on the circuit diagram) create the requisite voltages (red lines 250 volt and 
blue lines 110 volt). Valve 1 is an RF amplifier. This feeds into Valve 2 the mixer, and is there to ensure adequate 
RF voltage in the mixer. Signal from the LO (the AD9851) is also fed into the mixer. Output from the mixer is AF and 
therefore fed through V3 a double triode audio amplifier to V5 the final AF output stage. V4 is an Automatic Gain 
Control (AGC) stage to help keep output AF levels constant. In addition there are sections to allow the bleeding off 
of any remaining RF after the mixer and for the addition of any requisite audio filters for signal cleaning purposes. 
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 Power Transformer       V4          
Photo 1 . The completed unit. The various 
valves and components used are indicated. 
The chassis is part of an old Pye radio. 
 
The set was progressive build and tested to 
ascertain that all voltages were correct and 
the various stages worked as expected. 
Some minor modifications were made. The 
AD9851 was turned on and RF and LO 
feeds were applied to the set. Radio Magic 
(828kHz was used for test purposes). Inci-
dentally Radio Magic 828kHz is a brand new 
Cape station that when tested with my digital 
receiver is within fractions of a cycle of cor-
rect frequency. It can be taken as a good 
standard. 

Performance: 
Radio Magic was immediately audible but there was a very annoying heterodyne/ beat of several cycles per second 
(cps) indicating that my AD9851 was about 6 cycles/ Hertz off frequency. Remember that the carrier frequency must 
be exactly matched or there will be a heterodyne between the transmitted carrier and the LO. 
Re-tuning the AD9851 removed most of the annoying beat. However it became immediately obvious that a digital LO 
is problematic in that it may well not be possible to match frequencies exactly. Any mismatch will always lead to an 
annoying low frequency beat. 
 
I thought that by using an analog signal generator instead of the AD9851 I might be able to resolve the beat issue by 
exactly matching frequencies. I have a very nice HP 606A which is a highly stabilised valve signal generator which 
satisfied my desire to use only valves! As you can see from the circuit diagram there was a facility to use an external 
LO. 
 
Frankly it didn’t work – it simply didn’t have the stability. I could match frequencies but within a short time an annoy-
ing beat would return. It became very apparent that the frequencies required very accurate and most importantly 
continuous  frequency matching. This suggested that a frequency comparator would be required along with some 
form of feedback mechanism to control LO frequency. This is probably not achievable with a valve set without some 
very sophisticated circuitry. 
 
However, during this initial testing another issue became apparent that I should have thought of earlier – Phase 
Matching. It became apparent while I was playing around that not only must the frequencies be matched very accu-
rately but so must the phase. I could have the frequency perfectly matched but if the phasing is incorrect I will have a 
volume issue. At 180 out of phase there would be no volume although the set would be working fine! 
 
Conclusions: 
I was told all sorts of horror stories about DCRs. Mostly concentrating on uncontrollable and hideous audio noises 
that would make listening impossible. That was not the case.  
 
The only really bad noises that I had related to frequency mismatches (and hence carrier heterodynes) and phase 
differences (loss of volume). I think that the type of valve circuitry required to match and control both frequency and 
phase is beyond most of us, and certainly beyond me. I have thus placed my trial DCR on a dusty shelf in the gar-
age while I think about Phase 2. 

 
Viv Stuart-Williams 
ZS1SW (Chairman FBARC) 
10-11-2016 
 

          Power Transformer  V4 V3            V2        V1 
 
       
                                             V5 
        V1      V2           
       
                       
 
                                 Choke  O/P Trans     AD9851 
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 Net Times and Frequencies: 
Saturday 06:00—AM Net—3615 
Saturday 07:00—Western Cape SSB Net— 7140 (Alternate 3630) 
Saturday 07:30—KZN SSB Net—3615 
Saturday 08:30— National SSB Net— ������  
Saturday 14:00— CW Net—7020 
Wednesday 19:00— AM Net—3615, band conditions permitting. 
______________________________________________________________________________________________________ 

 
AWASA AGM & SWOPMEET 2016 
 
When: Saturday 19 November 
Where: SAIEE (South African Institute of Electrical Engineers) 
18A Gill St, Observatory, Johannesburg, 2187 
 
08h30 museum station on air for those who wish to come early. 
10h00 AGM, followed by a braai and fleamarket/swopmeet. 
Bring a chair and something for the braai, and a table if you wish to sell some goodies. 
Vendors welcome! 

More info and directions on the AWASA website  
 
_______________________________________________________________________________________________________ 
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