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From the Chairman    

Greetings and salutations!    

Well, I am not even going to attempt to make any excuses for 

taking so long to produce a magazine!   “It is better to offer no 

excuse than a bad one” as George Washington said in 1791.    

We are well into the new year for the club, and with only 15 weeks 

till Christmas, time is running away with us.   We have planned a bring and 

braai after the October meeting, and we hope to see you there.   Bring the XYL and the 

family along, and enjoy the afternoon with us.   This will be held as usual at the Scout Hall 

in Wierda Park.    

Many thanks to the guys who have renewed their membership, and welcome to all the new 

members of the club.   Please remember that your membership is of great importance to 

us and we  appreciate your contribution to the club.   

 Many thanks to Dave ZS6AZP and Johan ZS6CAQ for their contribution to this 

magazine.   Keep them coming guys!   Without your input there would be no magazine.   

What about the other members?   If you come across an interesting article, or write 

something yourself, please let me have it.   Contributions are gratefully accepted. 

Pine ZS6GST is still giving his Sunday night technical discussions, and we encourage you 

to report in to his talks.   A lot of time and effort goes into producing these talks and 

your interest is appreciated.   Many thanks Pine.        

Jimmy ZS6APS and I have had a bit of bad luck lately, in that everything seems to be 

packing up at the same time (including ourselves, Hi).   The two meter set I use for 

bulletins suddenly decided that it had had enough, and stopped working.   I then had to 

switch to the Icom 746 Pro to transmit the bulletin on two meters, and as the other HF 

sets all have something wrong with them, I had to resort to someone doing the relay on 

HF, and here Gawie ZS6GJJ and Wally ZS6BCI very kindly stepped in.   Our antennas 

also started falling down, the rotator got stuck, and the wind turned the beam in the 

wrong direction.   Jimmy needs to drop the tower, but until the wind obliges and turns 

the beam in the right direction, nothing can be done, as a big tree is in the way should the 

tower be lowered with the antennas pointing East.   They need to be pointing North.    

           When last were you on the air?  Worked a bit of DX? Or simply switched on your 

rig and listened?  I must admit that I am guilty and really need to settle down and  work 

some DX again.  

Of course don’t forget about the 2 meter repeater, which 

is very, very quiet.  The 70 cm repeater is still in test 

mode but you can try it and give us your reports.          

Until we meet again, Happy Hamming and Gud DX!             

                                      73 de Pam ZS6APT 

Pam ZS6APT 
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TAKE A BREAK                
 

 

 

 

 

 

 

 

1964 Christmas Lunch Menu—with compliments from Billy 

ZS6WPS (check out the price!) 
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The DCS 401 40m QRP Transceiver Revisited 

Dave Smith ZS6AZP 

Introduction 

The transceiver described in this article is basically one which has previous been featured 

in a club news letter some 20 odd years ago, and was successfully used for many years on 

the 40m band, both operating from home as well as from field-day type sites and from 

various locations while on holiday.  After a hiatus of 10 years or so when amateur radio 

took second place to work activities, the rig was dusted off and placed on the air again.  It 

was immediately obvious that the band noise levels had increased significantly from the 

earlier times when there was no ADSL service to any of my neighbours, and domestic 

electric fences were only things of the future.  Consequently better filtering had to be 

included ( the original audio frequency low-pass active filter was replaced by a multi-stage 

active band-pass filter arrangement, with a centre frequency of 800Hz) to make the 

transceiver usable again. For the benefit of those readers who may not have had access to 

the earlier article, the following descriptions are largely a copy of those in the original. 

 

As can be seen from the layout drawing and overall block diagram, a modular construction 

technique has been used.  The reason that a separate PC board was used for each basic 

function was to give a maximum degree of flexibility – if for example one wanted to 

experiment with a different mixer stage say, only one board need be replaced.  If the new 

design proved to be a flop, it is easy to put the old one back!  The alternative of having 

everything on one large PC board is more than I can contemplate as I am prone to many 

whims of fancy and am always trying something new. 

 

(Continued on page 6) 
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Circuit Description 

The actual working of the transceiver, together with a short  insight to the design 

philosophy applied, is best understood through a brief board by board description. 

 

A.  Frequency Generation (Board 1) 
 

 

 

The heart of this design is the oscillator stage which is used both as the local oscillator on 

reception and for carrier generation when transmitting.  A crystal controlled oscillator 

stage was chosen in place of the more usual VFO design for two main reasons, namely 

uncompromising stability together with simplicity.  A crystal oscillator also enables you to 

know exactly what frequency you are transmitting on irrespective of how the set has been 

bashed about in transit to that mountain top field day site and your friends will know 

where to listen out for you! 
 

While crystal control has the advantages mentioned when used for transmitting, it is of 

(Continued from page 5) 

(Continued on page 7) 
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course less than ideal on “receive” as there is no guarantee that the station replying to your 

CQ will be on frequency – in fact a degree of frequency off-set is required to obtain a beat 

note at all.   RIT is achieved in this design by operating the oscillator stage as a VXO on 

“receive”.  The series connected 75pF “RIT Control” variable capacitor, shown below the 

crystal on the circuit diagram, is connected in circuit on “receive” and the adjacent BC107 

transistor shorts it out when transmitting.  The5-35pF trimmer capacitor between the 

crystal and base of the conventional Colpitts oscillator stage is for accurately setting the 

transmit frequency. The oscillator stage drives a two transistor buffer which provides 

adequate output to drive both the product detector of the receiver and  the transmitter 

driver. 

 

B.  Product Detector (board 2) 

 
 

The product detector (mixer), taken from Ref 1,  is made up of three  of the transistors 

incorporated into a CA3086 transistor array IC.  The reason for this approach is that I have 

had a lot of success with a CA3028A mixer in the past, but the IC is no longer readily 

available and the very cheap CA3086 offers an excellent substitute.   Balance (very 

essential) is assured as the transistors in the array are all identical in performance and track 

one another thermally as they are all on the same substrate.  As can be seen from the diagram,  

the input is single tuned with link coupling to the antenna and balanced bifilar output 

windings.  These outputs are connected to a differentially configured pair of transistors 

(Continued from page 6) 

(Continued on page 8) 
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with the local oscillator (VXO) signal being fed into their common emitters.  The output to 

the next stage (at audio frequency!) is taken via a small, readily available, driver 

transformer(Type LT54) which presents a 10k ohm impedance to the mixer for high stage 

gain and a reasonable output impedance to match the low-pass filter which is next in the 

receiver chain. 

 

The big advantage of having an active product detector is that the subsequent audio stages 

are not required to have tremendous amplification factors and hence the major difficulty 

normally experienced with direct conversion receivers, namely audio instability which 

leads to oscillation etc, is overcome.  Local oscillator re-radiation is also virtually non-

existent. 

 

In practice, the judicious use of the RF gain control is more than adequate  to cope with 

AM breakthrough even though only a single tuned RF circuit is used. 
 
 

C.  Band-pass Filter (Board 3) 

 

Although high frequencies are cut off by the driver transformer, some form of audio 

filtering is required between the mixer and the audio amplifier stages to actually determine 

the selectivity of the receiver.  While a high order low-pass circuit was initially used in the 

original design, this had to be changed to the two stage band-pass configuration described 

below to cope with the drastically increased noise levels on the band, as mentioned in the 

introduction. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          

         

         

       

The  filter consists of two cascaded conventional multiple feedback active band-pass filter 

stages consisting of two sections of a dual opamp (LF357).  Each filter section was  

(Continued from page 7) 

(Continued on page 9) 
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designed to have an overall stage gain of 1, a Q of 5 and a centre frequency of 800Hz.  

The actual values obtained with the components readily available were a gain of 1.06, a Q 

value of 5.05 and a centre frequency of 804Hz. Cascading the two basic band-pass filter 

stages resulted in a total gain of 1.12, and a Q of 7.85.  The design process applied for this 

type of band-pass filter is detailed in the appendix.  

 

The op-amp used is a FET input low noise device.  I used this component because it was 

to hand, but it could be replaced by an LM1458 IC should you prefer to do so – the 

receiver noise figure will not be unduly affected. 

 

   D.  AF Amplifier (Board 4) 
 

 
 

This stage consists of a fairly conventional directly coupled two transistor audio amp 

which is designed to drive  high impedance headphones.  The stage only has moderate, yet 

more than adequate gain.  As can be seen from the circuit diagram, it is very well 

decoupled, as well as being bypassed at high instability mentioned earlier. 

 

E. Transmitter (board 5) 

 

This consists of a 2N2222A driver working into an MRF475 PA stage.  The MRF475 (or 

its modern replacement the MRF476) is a high gain RF transistor capable of several watts 

of output power and is often used as the PA in CB sets.  As configured, the transmitter 

output has been “throttled back”, by means of the bypass arrangement in  the emitter 

circuit of the 2N2222A as well as by the low value of resistor in the base circuit of the 

final, to give approximately 3 watts (with the “driver control” pot between the VXO and 

(Continued from page 8) 

 

 

(Continued on page 10) 
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the transmitter set to maximum) in order to conserve battery life.  The PA output is 

coupled via a 1:4 impedance matching transformer to a 5 pole low-pass filter which gives 

very good harmonic suppression. 

 

 
 

As can be observed, only the driver stage is keyed, via the 2N2904 transistor.  While the 

keying is a bit hard, it is perfect for QRP operation as it gives better readibilty under weak 

signal conditions. 

 

The only tuned circuit in the transmitter which requires adjustment is to be found in the 

collector of the driver transistor.  The circuit is fairly broad-banded and only requires 

setting up once – adjust the tuning slug for maximum output power and leave it there! 

 

F.  Side-tone oscillator (Board 6) 

 

Side-tone is provided by a simple opamp astable circuit operating at a frequency of 

approximately 800 Hz.  The output of the oscillator is coupled directly in parallel with the 

output from the audio amplifier via a 10k ohm resistor which prevents shorting out the 

audio when on “receive” and your ears being damaged by an excessively loud tone when 

on “transmit”. 

 

This arrangement is a favourite of mine – it works very well, has a pleasant tone and 

(Continued from page 9) 

(Continued on page 11) 
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requires a minimum of complication when switching from transmit to receive or vice 

versa. 

 

G.  Transmit/Receive Change-over 

 

This could not be much simpler – it is all done by a single switch which changes the 

antenna between the receiver and transmitter as well as switching the supply voltage 

between the various boards making up the receiver and transmitter respectively.  The 

supply to the VXO is the only one which is common to both functions and hence is not 

switched at all except of course for the input which removes the RIT function when going 

to “transmit”. 

 

Construction 

With the exception of the side-tone circuit which is built up on veroboard, all the 

individual boards were made up using my brand of pc board construction – the design, 

drill, paint and etch technique.  The final appearance might be a little crude, but the system 

works well in practice.  The transmitter stage was made up on double-sided pc board, with 

the component  side being used as a ground plane, while all the other boards are of 

conventional single-sided format. 

 

Conclusions 

This transceiver  is a delight to operate.  I have not found being “rock-bound” to be any 

big disadvantage, but of course there is no reason why the VXO cannot be replaced by a 

VFO.  Another modification which could be considered is introducing semi break-in 

facilities instead of manual TX/RX change-over.  The options are endless.  I was very 

pleased with this basic building block approach to transceiver construction and also built  

a similar  unit for 20m operation some years ago. 

(Continued from page 10) 

(Continued on page 12) 



12 

 12 

Homebrew QRP – you can’t beat the feeling! 

 

Post script – this was the homebrew QRP rig used successfully at the Centurion Radio 

Amateur Club Open Day on 14 September 2013! 

References: 

“The Hilltopper : A VXO Design for 10 and 14MHz” – GM4JMU, Sprat No. 52, 

Autumn 1987 -  ( design of Active Product Detector  stage) 

“Solid State Design for the Radio Amateur” –W7ZOI & W1FB, ARRL Publication 

(design of most of all the other stages!) 

 

APPENDIX 

 

Design of a multi-feedback Band-Pass  fitter stage. 

 

 

(Continued from page 11) 

-

+

C1

C2

R1
R3

R2

Design of multiple feedback Band-Pass filter

1. Pick H0 (gain), Q and f0 (centre frequency)

2. Choose C (C1 = C2)

3. Calculate R1 = 
Q

H0           * 0* C

where 0 = 2πf0

4. Calculate R2 = Q

(2Q2   - H0 ) * 0 
* C

5. Calculate R3 = 
2Q

0 * C
Page 82, Ref 2
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Cell maintenance, by Karl Shoemaker  

AK2O  

 (Thanks to Johan ZS6CAQ for this article) 

 

The LMR industry for both Amateur and 

commercial use portable 2-way radios, that 

need a significant amount of power to 

operate, especially while transmitting. 

Power normally comes from a battery pack 

to supply DC voltage to the radio's circuits. 

These packs have some limitations for size 

and weight, especially the "old-school" 

nickel-cadmium type, which will be covered 

in this article. "Ni-cads" as comondly called 

have a tendency to obtain a "memory" 

effect, mostly due to short charge and 

discharge cycles. This happens with portable 

radios that are "stored" in the desktop 

charger unit, especially with the non-"smart" 

chargers of past years.  

Part of battery pack maintenance is to 

correct or "repair" this memory effect. One 

simple method is to let the pack run down so 

the radio stops working. This, however, runs 

the risk of reverse charging the weakest 

cells. When the weaker cellsreach zero volts 

(potential) the continuing current from the 

stronger cells continues to flow through the 

weaker cells, thus, charging the weaker ones 

in the wrong direction (potential). A 

reversed charge on a cell will quickly ruin it.  

A better way to discharge the cells is putting 

a load on each and every cell being 

maintained. This is possible with a battery 

pack that easily comes apart and uses 

common size cells, such as the AA size 

shown here. All the cells can be removed 

from the (series string) pack and put in a 

discharge holder. This holder puts a load on 

each individual cell. Each cell can be run 

down to a specific point, for example 1.0 

volts. At this point the cell is to be 

considered in a discharge state. Further 

discharging is unnecessary and sometimes 

can shorten the life of the cell.  
 

For the fixture a 10-cell holder was modified 

to break the series connection, and a load 

lamp was soldered in place, across each cell. 

For the load to draw the proper current for a 

AA cell rated a 500ma, a GE # 43 lamp was 

used, which draws 320ma on a fully charged 

cell. The load can be visually monitored 

while the tech can do other things around 

(Continued on page 14) 
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the shop during this time, which normally is 

about an hour. When the lamp is just about 

to go out is a good point to stop, being the 

1.0 volt state.  
 

                                                                 

Many cells can be discharged, checked, 

recharged and re-discharged to observe the 

quality of each cell. For charging, more 10-

cell holders (and other types) are used. 

During the charge cycle all cells are series 

charged. Because of the varying amount of 

cells this will require the charger (voltage) 

to be adjusted. Shown here is an old supply, 

modified just for unregulated output. A 

selector switch with higher power resistors 

inside will allow the proper charging current 

to be used, depending on the number of cells 

in the charge string.                    
                              

(Continued from page 13) 

Variable Battery DC supply 
Dave Smith, ZS6AZP 

 

At a flea market some months ago I was 

fortunate to have bought two of old man Bill’s 

(ZS6KO, SK) homebrew receivers, ones which 

saw much use on the regular CW QRP nets we 

were involved in for many years.   

Unfortunately, one of the receivers required a 6 

volt battery supply, and the other a 9 volt 

battery supply.  Looking at the price of the 

regular D cell torch batteries required for the 

two receivers at the local supermarket, 

prompted me to consider an alternative route 

using one of the common 12V, 7Ah sealed cell 

rechargeable batteries which I had in the shack 

to supply my homebrew QRP rigs.  In addition 

to providing a cheap, convenient, battery supply 

to the two receivers, I also decided that the unit 

I needed should also be adjustable to be able to 

supply the range of lower voltages needed for 

the many experimental regenerative and direct 

conversion receivers I enjoy playing around 

with when I have the time – these require 

voltages ranging from 1.5v (filament supply for 

a DF91 7 pin miniature valve for example) to 

typically 9v for solid state circuits. 

After looking at various options, I settled on the 

use of a common 3-teminal adjustable voltage 

regulator, the LM317 on TO220 plastic 

(Continued on page 15) 
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package, an old favourite of mine. 

 
The LM317 has some very useful 

attributes such as an adjustable output 

which can be varied between 1.2 and 37 

volts with an output current of up to  1A, 

provided that the input voltage is higher 

than the desired output by about 3 volts, 

but most significantly it has internal 

thermal overload protection as well as 

internal short-circuit current limiting.  

Both these latter two features are 

extremely useful when experimenting 

with “lash-ups” as I do! 

 

 

 

Figure 1 (above) shows the standard 

application detailed in the relevant 

specification sheet, in regard to calculating 

the desired output voltage obtained. 

 

Figure 2 (top right) shows the final design 

which serves my specific requirements, 

namely two easily adjustable ranges, a low 

range of 1.3V to 7.5V, and a higher range of 

3.4V to 9.5 V depending on whether switch 

S1 is open or closed.  Closure of S1 provides 

the lower range. 

 

The 1N4007 diodes are to protect the regulator 

chip from any reverse voltage which may come 

from  a  capacitive discharge from the load 

(output) side when the DC input to the unit is 

switched off.  The 0.1µ capacitors are primarily 

there to avoid any stray rf from interfering with 

regulator operation. 

 

The picture (below) shows the unit built into a 

small aluminium case with the lid removed – 

note the use of the case as a heatsink for the 

LM317 which is fitted with the obligatory 

insulating washer etc. 

 

This simple device has proved to be an 

extremely useful addition to my shack – think 

of all the potential cash savings on batteries! 

 

 

                                            (Thanks Dave ZS6AZP)  

 

(Continued from page 14) 
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Birthdays 

September 1st     Sakkie ZS6IJS 

September 17th   Matty sw of Billy ZS6WPS 

September 26th   Ebenize sw of Wally           

    ZS6BCI  

 

 

 

Anniversaries 

September 22nd    Billy ZS6WPS and Matty 

September 29th     Sarel ZS6EK and Karen 

 

 

The Chairman, Committee and members of the Centurion Radio Amateur Club join  

together in wishing you all a very HAPPY BIRTHDAY and congratulations on your      

WEDDING ANNIVERSARY  

    

 

   

 

 The importance of 
junk in amateur radio 

September 10, 2012 by Dan KB6NU  

(Thanks to Johan ZS6CAQ for this article) 

As I wrote yesterday, I went to the 
Findlay (OH) hamfest yesterday. As 
soon as we hit the flea market, I told 
Ralph, who had driven down with me, 
“Let’s go find some junk.”  Junk is an 
important part of amateur radio. 
By junk, I mean stuff 
that one might find in 
his or her “junk box,” 
including connectors, 
adapters, bits of wire, 
resistors, capacitors, 
etc., etc. etc. When I 
say ‘junk,’ I’m talking 
about those odd bits 
and pieces that we use 
to make our electronics 
projects work. 
Every ham should be 
well-stocked with this kind of ‘junk.’  If 
you don’t have it, or don’t have enough 
of it, then you’ll never be able to make 
anything work.  Let me give you an 
example. 
Yesterday, I purchased a Ham Key 
paddle (see above).  If you look closely, 

you’ll see that instead of terminals to 
which you solder wires, or binding posts 
that screw down onto wires, this paddle 
uses a couple of phono plugs to connect 
the paddle to a keyer or a rig. This is the 
only paddle that I’ve ever seen do this. 
Fortunately, I happened to have a 
couple of phono plugs in my junk box 
(and a three-conductor, 1/8-in. plug) so 
that I could make a cable and actually 
use the paddle that night. Sure, I could 

have ordered 
something 
online that 
night, and 
probably have 
gotten them 
Tuesday, but I 
didn’t have to. I 
had the right 
‘junk’ to make it 
work last night.  
If I’d had to 
wait to get the 

parts, who knows when I would have 
gotten around to it? 
The more junk  you have, the more you 
can do.  That’s why every ham should 
have a lot of junk. Next time you’re at a 
hamfest, think about that, and get some 
good junk while you’re there.     

http://www.kb6nu.com/author/dan-kb6nu/
http://www.kb6nu.com/where-are-the-hams/
http://www.kb6nu.com/where-are-the-hams/

