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      CLUB INFORMATION  
Chairman Pam ZS6APT 083 770 9514 iti04256@mweb.co.za 

Vice Chairman  Gert ZR6BV 060 859 4071 corvus47@yahoo.com 

Secretary Billy ZS6WPS 081 485 2120 billys@telkomsa.net 

Treasurer Pam ZS6APT 083 770 9514 iti04256@mweb.co.za 

Technical  Johan ZS6CAQ 072 371 9854 keuldej@mweb.co.za 

Bulletin Relays Jimmy ZS6APS 083 969 3967  iti04256@mweb.co.za 

Editor Pam ZS6APT 083 770 9514 iti04256@mweb.co.za 

Co-Editor Jimmy ZS6APS 083 969 3967 iti04256@mweb.co.za 

Social Gert ZR6BV 060 859 4071 corvus47@yahoo.com 

     

     

Club Fixed Activities and Venue 

Club meetings :           14h00 Every second Saturday of the month 

Club news bulletins:   07h30 Sundays on 145.775 MHz FM, 7.078 MHz LSB & 439.050 MHz 

Clubhouse address:    Scout Hall, Springbok Street, Wierda Park      

Correspondence:         The Secretary, PO Box 14960, Lyttelton, 0140  

Banking particulars:   Centurion Radio Amateur Club,  Standard Bank,  Lyttelton                                                                 

                Branch Code - 010945  -  Account No - 017366380  

Web Site:                      www.cqcenturion.org  

 

 

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    

                      Birthdays                                                     Wedding Anniversaries 

2nd October   Gert ZR6BV                      19th November   Cobus ZS6JCK and Patsy                                                                                   

3rd October    Johan ZS6CAQ  

19th November   Kuki ZS6ABO                                                                                        

30th November   Jimmy ZS6APS                                                                                                                                                                        

We actually live about 80 milliseconds in the past, for that’s 

how long it takes our brains to process information! 
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From the Chairman    

Just a few weeks to Xmas, and then the New Year will be 

upon us before we know it.   I wonder what the New Year 

holds for us all, only good things I hope! 

During October we had to bid a sad farewell to Molly 

ZR6MOL sw of Richard ZS6UK, who became silent key after a time 

spent in hospital.   Our sincere condolences to Richard, his family and friends.   

Rest in Peace Molly.  You will be missed. 

On the 14th November, we will hold our last club meeting for the year, and then on 

the 12th December our Year End bring and braai will be held at the Zwartkops 

Airforce Museum, which is something to look forward to.   The fires will be lit at 

12 noon.   Bring your own cutlery, meat and refreshments, also there will be a cash 

bar available.   Salads will be provided.    Do come along early to visit the museum 

and enjoy the morning taking a stroll among the various aeroplanes on display 

there.   You can amble along to the Club House any time after 12 and enjoy the 

afternoon with family and friends.  

After the October meeting,  Chris ZR6ANM, who worked at the Hartebeeshoek 

Satellite Earth Station gave us a most informative and entertaining talk on 

satellites and how they function.   Unfortunately the timing of this talk was not 

the best, and only a few of our members attended.   Chris has very kindly offered 

to visit us again when more people will be available.   Those who were there really 

enjoyed what he had to tell us.   We look forward to the next time.    

In this issue of the magazine, you will find two articles written by Dave ZS6AZP 

and one contribution by Johan ZS6CAQ.    I am sure you will enjoy them all.   I 

have also included a few  photographs of the day spent with the Scouts during 

JOTA.   Thanks to Wally ZS6BCI for the photos. 

See you next time, and until then Happy Hamming and Gud DX! 

73 de Pam ZS6APT   

Pam ZS6APT 
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Investigation of the performance of a resistive bridge type QRP SWR 

indicator using an LED in place of an analogue meter 
 

The basic circuit diagram of a conventional resistive bridge type SWR indicator, as used in 

ZS6AZP’s shack for many years, is shown in figure 1. 

 

Figure 1 

 
 

 

As can be observed, the circuit is just a variation of the Wheatstone Bridge, much loved by your 

high-school science teacher (“Educator”?).  When the load presents an impedance of a pure 50 

ohm resistance, ie no reactance present, the bridge is balanced and the meter will indicate zero.  

This bridge has the very attractive feature that, irrespective of the load presented by the antenna, 

the SWR seen by the transmitter will never be more than 2:1, a big advantage to the output stage 

transistor(s)!  There is one big disadvantage however in that the bridge cannot be permanently left 

in circuit as it introduces a 6dB attenuation and must thus be switched completely out of circuit 

during normal transmission and only used when adjusting your antenna or Transmatch for a 1:1 

SWR. 

 

Another perceived disadvantage is in the use of a rather sensitive micro-ampere meter-not an 

ideal application for field day type use where “drop-tests” can often occur.  A solution to this was 

offered by GM3OXX (Reference 1) who advocated the use of a ultra-bright, white LED as a 

indicator in place of the meter, ie, –the idea is that the circuit is configured so that an LED, used 

as an indicator in place of the meter, extinguishes when the bridge is in balance and the SWR 1:1.  

Figure 2 is the circuit diagram of GM3OXX’s design. 
 

Figure 2. 

 

(Continued on page 5) 
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What could be simpler – definitely worth a try.  I built my version using parallel 100 ohm, 1 watt 

resistors for the resistive components, an OA81 germanium diode in place of the BAT85 

Schottky diode and a white LED salvaged from a string of LEDs incorporated in a battery 

operated table/Christmas tree decoration. 

 

I had my doubts about the sensitivity of the LED type indicator as used in this version of SWR 

bridge for QRP applications, and measured the “switch on” voltage of the LED I used before 

doing any evaluation of the circuit.  The minimum voltage required to cause the LED to just 

illuminate was 2.65 volts. 

 

I then ran a series of tests with different values of load resistance (producing a range of defined 

SWRs) using the arrangement shown in Figure 3. 

 

Figure 3. 

 
 

The results obtained were quite interesting: 

 

With a TX output of 1 watt, the LED totally extinguished at SWRs of less than 1.6:1, while with 

a 6 watt transmitter output, SWRs lower than 1.3:1 caused the LED to be extinguished. (Using a 

1N4148 silicon signal diode in place of the OA81 only resulted in a slight loss in measurement 

sensitivity) 

  

 

Basically the conclusion was that this type of circuit is not exactly for the purist who insists on 

adjusting his/her antenna or Transmatch for an SWR of exactly 1:1 when using QRP output 

power levels, but as the input power of the transmitter is increased, one can get closer to an 

indication of the ideal matching condition (providing of course that the resistors used can cope 

with the load!).  

 

On the plus side, however, there is no doubt however that the LED indicator is considerably more 

robust than the sensitive micro-ampere meter generally used in this form of SWR bridge. 

 

 

Reference 1 : “A simple SWR bridge”, GM3OXX, Sprat No. 124, G-QRP Club 

 

de ZS6AZP 
 

 

(Continued from page 4) 
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Something for nothing? 
 

Well, not quite, but the interesting circuit about to be described comes close as it enables a 

white, high intensity, LED to be illuminated from a “flat” 1.5 volt battery.  What is so 

remarkable you may ask?  The fascinating part about it is that the white LED in question 

requires a minimum voltage of 2.65 volts to be applied across it before it just begins to 

show signs of life and illuminate faintly!  How is this possible?  Clearly some form of 

electronics is needed - a blocking oscillator in this case.  The circuit used (called the 

“Joule Thief” in the Reference) is detailed in Figure 1. 
 
Figure 1 :  

 
 

The critical element of the circuit is the bifilar wound transformer which provides the 

necessary feedback for oscillation.   

 

To wind the transformer take two lengths of insulated wire about 300mm long (in my case 

I used insulated hook-up wire, but enamelled copper wire will also be fine providing the 

insulation is not scratched off during the winding process) and twist them together (about 

2 twists per cm) and wind them onto the toroid as illustrated in the figure.  In all, 10 turns 

are needed (each time the twisted wire passes through the toroid counts as one turn).  The 

toroid I used from the junk box (FT50-??) had an outer diameter of 12mm but its 

dimension is not all that critical, but it must be of ferrite material and not the iron dust type 

(eg not T50-2 for example).  When connecting the transformer into the circuit, the correct 

polarity of the windings (the “start” of the windings are denoted by the dots on the circuit 

diagram) must be observed to ensure oscillation occurs. 

 

(Continued on page 7) 

The  “Joule Thief”
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The ultra bright white LED used was salvaged from a string of LEDs incorporated in a 

battery operated table/Christmas tree decoration. 

 

The circuit worked first time when a 1.5V torch battery was applied, with the LED 

brightly illuminating.  Figure 2 is a shot of the screen of an oscilloscope trace of the 

voltage across the LED (against the zero rail) giving some indication as to the operation of 

the unit.   The vertical axis scale is 2 volts/division while the horizontal scale is 2 

microseconds/division, indicating an oscillation frequency of nearly 160kHz.  (the input to 

the “scope was DC coupled) 
 
Figure 2. 

 

 
 
 

The fresh 1.5 V battery was then replaced with a “flat” unit with a terminal voltage of 0.8 

V, and to my surprise, the LED continued to light brightly!   I pushed my luck even further 

and found a really flat battery with a terminal voltage of 0.4 V.  The latter experiment 

resulted in a slow flash from the LED. 

 

Something for nothing? – well almost – you can still make use of those flat torch batteries 

before having to discard them entirely!  

 

 

Reference  

“Carrying on the practical way”, G3RJV, Practical Wireless, September 2009 

 

de ZS6AZP 

(Continued from page 6) 
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Telephone EXCHANGE BATTERIES 
Why 48 volts? 

48 volts is an arbitrary number – many of the earlier CB (central battery) systems used 
throughout the world used 22 volts or 40 volts (but we often went up to 130 
The reason for thIs is that the battery is kept on "float" where the power equipment, usually 
rectifiers powered of the commercial mains, supply power at a voltage 
to keep the batteries at maximum volts when long haul carrier equipment was 
installed).  
Some automatic systems in early exchanges of the Siemens No. 17 type used 60 
volts and the some Pentaconta PABXs used 24 volts. Most of the world has standardised on 
12 volt for car batteries - remember the old Volkswagens used 6 volt batteries but they 
struggled in cold weather. Similarily, diesel powered trucks and buses use 24 volt as the extra 
power is needed to turn over the higher compression engine using a co-axial starter. 
So we have generally standardised on 48 volts for exchanges to provide enough power to 
operate telephone equipment particularly over long lines of relatively thin conductors. 
Of course the basic lead-acid cell which forms the basis of most telephone exchange battery 
systems generates 2 volts - that is a chemical fact. 
So 24 X 2 volt cells will give 48 volts. We can put 3 cells in a box and call it a 6 volt battery - 
we would need 8 of these batteries to give 48 volts. Or we put 6 X 2 volt cells in a box to give 
12 volts (just like a car battery) and 4 of these would give 48 volts. 
(There are some 16 volt batteries made up of 8 X 2 volt cells and 3 of these give 48 volts). 
It all depends on the capacity of the battery. A 12 volt, 60 amphere-hour battery (about the size 
of a car battery) can be lifted by one man whilst a 2 volt 1000 ampere hour battery needs 2 
men and a jig to lift it. (The rating of one "ampere-hour" is where 
a battery delivers 1 amp for 1 hour. Thus a 1000 ampere-hour battery will deliver 1 amp for 
1000 hours or 1000 amps for 1 hour or something in between). 
If you were to put a meter across a battery system in an exchange you are unlikely to measure 
48 volts - you would be likely to read about 54 volts. charge. This voltage for modern VRLA 
batteries is 54 volts although years ago exchange batteries floated at 52.08 volts. 
Float means that the rectifiers are suppling the load and the batteries are just there if needed. 
Similar to your car - it's 12 volt battery is on float at about 13.8 volts and the 
alternator is suppling the load and the batteries are only needed when the motor stops. 
Actually, in both examples, the batteries do have an important task - they filter out noise and 
aid in voltage regulation. (Old wives tale, not healthy for modern batteries ZS6CAQ) 
Why "Negative Battery” in exchanges? 
A negative battery is really a battery bank where the positive pole is earthed. This configuration 
is standard throughout the telephone industry and comes about due to the fact that much less 
electrolytic corrosion to outside cables occurs in this configuration. Stray currents in the earth 
caused by earth return circuits such as from tramways and electric railways can cause great 
damage to telephone cables, particularly those 
that are lead sheathed. 
Then, to confuse the electricians amongst us, busbars and cables within an exchange are 
coloured blue for negative and red for positive (or earth). 
Early Batteries. 

Batteries used in earlier automatic telephone exchanges (1920s - 1960's) were usually 
wooden boxes with lead lining open at the top. Each box or tank held many gallons of dilute 
sulphuric acid which needed topping up weekly with distilled water to replace evaporation. 
Figure 1 shows a typical installation. The battery plates were of lead suitably treated to form 
negative and positive plates and these were suspended in each tank and separated by sheets 
of glass so as to not touch each other or the lead lining. 

(Continued on page 9) 
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A sheet of glass was placed on top of each tank to minimise the entry of dust. 
 
Two (or more) banks of batteries were provided in each exchange and they were cycled. That 
is, one bank was supplying the load whilst the other was being charged. To maintain the 
voltage at approximately 50 volts, "counter EMF" cells were placed in series with the normal 2 
volt cells. 
For example, perhaps 28 normal 2 volt cells would be provided in a bank which, when fully 
charged, would give 56 volts. 
Three 2 volt counter EMF cells would also be provided which, when in circuit, would drop the 
voltage to 50 volts. As the voltage of the battery dropped, the counter EMF cells are switched 
out of circuit one by one to keep the voltage as close to 50 
volts as possible. 
Early battery charging was performed by motorgenerators 
- a commercially powered motor driving a 50 volt DC generator. A number of 
these could be connected across the battery for charging. 
As time went by, rectifiers were introduced to replace the motor-generator sets 
and this allowed all batteries to remain connected on "float" with the rectifiers actually 
supplying the exchange load. 
Later Batteries. 

From the later 1950s, battery cases were made from polypropylene copolymers, essentially, 
plastic with an attitude which resist the corrosive effects of battery acid (Figures 2, 3 and 4 
show typical installations). 
This allowed smaller batteries to be used, often housed in racks with several shelves. Smaller 
batteries means less weight and often quite a number of banks were installed to give the 
desired capacity. 
For a number of years these batteries were still leadacid with each cell full of dilute sulphuric 
acid but, due to the nature of the almost sealed case, much less topping up was required. 
 
Typical leadacid batteries from the mid 20th Century. 

 
 
                                                                                                                                                                       
                                                                                                                                                                
                                                                                                                                                                      
                                                                                                                                                             
                                                                                                                                              

(Continued from page 8) 

(Continued on page 10) 
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Large racked battery installation. 

 
 
Modern batteries. 

Towards the end of the 20th century, a new variation on the lead-acid battery was 
developed. Called the Valve-Regulated Lead-Acid battery (VRLA), more commonly known 

as a sealed battery or maintenance free battery. 
Due to their construction, they require less ventilation, can be mounted in almost any 
orientation, and do not require constant maintenance as there is negligible free acid. 
There are two primary types of VRLA batteries, Gel cells and AGM. Gel cells add silica dust to 
the electrolyte, forming a thick putty-like gel. 
AGM's, short for "Absorbed Glass Matt", forces fibreglass mesh between the battery plates 
which retains the acid. 
The life of a VRLA in an exchange environment is between half and two-thirds that of the 
conventional lead-acid battery but the ease of handling, safety issues and flexabilty make them 
the battery of choice in almost all applications. 
 
The makeup of a VRLA battery. 

 
 
 
 

(Continued from page 9) 

(Continued on page 11) 
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By now, all telecommunications installations have VRLA batteries and the trend is to have 
"power systems" comprising rectifiers and batteries as a package. These power systems 
range from only 2 or 3 amps to 1000 to 1200 amps each and, for larger exchanges, a 
number of these power systems are scattered around the building supplying whole floors or 
even parts of floors.  
 
Below is a typical 12 volt 40 ampere-hour battery (at left) often used in remote multiplexer 
installations (roadsides) and a 2 volt, 1000 ampere-hour battery for larger exchange use.   
 
                                                             
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                                
                                                                   
Below is a 12 volt 100 ampere-hour battery, typical of various manufacturer's products, that 
will be found in most mobile phone base stations around the country. 
 

 

 

 

 

 

 

 

 

 

Article pruned from the Australasian telephone collectors Society newsletter may 2014. 

  Thanks to Johan ZS6CAQ for this information. 

(Continued from page 10) 


