Demo 26.04.2004 

Introduction:


Having been frustrated by moaning fellow holiday makers over x-mas at my holiday location whenever I hung a wire as antenna into a tree I remembered the time around 1972 as I was summoned to come up with a solution for designing an extremely short but efficient enough antenna  for 4 and 8 MHz deployed on top of a small floating buoy linked to a submerged electronic sonar device receiving and recording underwater signals. 

These recorded signals had to be transmitted over distances far out of territorial waters. Neither buoy nor antenna should be easily detected. Therefore small size.

For weeks I scanned hundreds of files and records from the past. Eventually I came across an article dated 1937.

A former marine biologist experimented with different materials to be used for the construction of a contact-less test instrument for measuring the salinity and other parameters of see water. Among else he grinded the graphite electrodes of dry cells and formed them by using cement into a toriodial core. 

Show drawing

He found that these cores had absolutely no external magnetic field.

Later, much later his achievement got used by a company called Loewe in Germany. This company manufactured radio communication apparatus for the military. At this time VHF and UHF receiving and transmitting equipment was still in it children shoes. Military mobile units with the need to communicate with other units nearby had to use 3 ~ 4 MHz and 6 ~ 8 MHz radio equipment for bridging rather short distances, e.g. a few kilometres. Their problem: If to transmit they had to stop the vehicle and put up a rather long wire as transmit antenna.

Loewe worked hard to overcome this predicament and by experimenting with many different materials they built toriodal cores made from, among else, Mangan / Iron powder and Zinc / Iron powder, which are high efficient toriodal cores, and developed a matching device allowing the use of shortened wide band antennae for low frequencies. This device became standard for all military mobile units, cars, trucks, tanks and last but not least even submarines. During the war VHF and UHF systems came more and more available and for short distances short wave communication was more and more replaced by VHF systems.

After the war people had other problems than. The old  toriodal core antenna technology was forgotten and later ham radio operators started using loading coils for their mobile radios, PI (Collins) filters for base stations and the industry built and sold Antenna Tuners with good profit. And is still doing so.

After last holiday season I started to re-invent the “wheel” again, and a few months later  I built what I am going to demonstrate now. 

The advantages of this systems compared to other shortened antennae are obvious:
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Light Weight





Higher Efficiency





Easy to Built
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In the old days as transmitters used valves for the PA (power amplifier) stage without an 50 ohms SO239 coaxial connector for the connection of the antenna, and the antenna was a long wire just fed by a single feeding wire or later transmitters with 50 ohms antenna connector using single or twin wire feeding lines a PI-Filter (Collins Filter) was the right choice to match the antenna impedance including it’s feeding wire(s) to the output impedance of the transmitter.

Since more and more antennae are now fed via coaxial cable the use of a PI-Filters (Collins Filter) has to be re-viewed. 

It is of no use connecting the PI-Filter via coaxial cable to the transmitter and connecting a coaxial antenna feeding cable to the PI Filter and expecting an impedance matching.

Many Ham’s using a set up as shown below
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It shows that the PI-Filter is connected to 50 ohms coax cable  both ends, the input and the output terminal. The 50 ohms antenna feeding coax cable is connected to an antenna with any other feeding impedance but 50 ohms.

Due to mismatch at the feeding point more or less RF energy is reflected and sent back to the PI-Filter. This reflected energy is converted into heat by the PI-Filter, but the SWR Meter shows an excellent SWR. By linking the SWR Meter between the antenna feeding cable and the antenna direct at it’s feeding point an SWR of, i.e. 3:1 would show on the meter. A SWR of 3:1 means that 25% of the energy sent to the antenna is reflected. A worst scenario it becomes if the SWR exceeds the value of 3:1 and this is the case by most single band dipole antennae operating them on an other band as they were made for, e.g. working the 80 meter band on a dipole designed for the 20 meter band. Here the antenna tuner becomes an “antenna cheater”, showing an excellent SWR and the antenna reflects still most of the transmission energy.

Such an antenna tuner should be placed direct at the feeding point of the antenna. This is for obvious reasons in most cases impossible.

The only reason for the use of such an antenna tuner in the setting as shown shall be demonstrated by the following very simplified calculation.

Transmitter RF output 100 Watts by SWR 1:1 connected to the antenna tuner

SWR 3:1

Reflected energy 25 Watts

Radiated energy  75 Watts

Transmitter RF output 100 Watts connected to the antenna without antenna tuner

SWR 3:1

Transmitter is reducing it’s RF output to approx. 30 Watts automatically in order to protect it’s final stage amplifier against overheating.

Reflected energy   7.5 Watts

Radiated energy  22.5 Watts

This shows that in this case by using an antenna tuner the radiated energy is more than three times higher compared to not using the antenna tuner.

Please note: 4 times higher output shows at the receiving site 1 S value more.

But there is no antenna tuner available on the market able to match a 2.40m antenna to a transmitter operating 3.600 MHz

   A solution for this problem shall now be demonstrated by Klaus ZS 1 QO

