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BEWARE OF ERRONEOUS METER 

READINGS IN RF FIELDS 
 

 Checking the voltage on the dc line to my 2-meter mobile transceiver, I saw the 
reading (nominally 12 V) drop by nearly a volt when I keyed the transmitter. Con-
vinced that this wasn’t an accurate representation of the supply voltage, 1 by-
passed my multimeter for RF—and the meter indicated the proper 12 V. Then I re-
membered building a regulated power supply that showed an amazing amount of 
ac voltage at its dc output—a fictitious indication caused by a parasitic oscillation 
in the supply’s pass-transistor-regulator circuitry. 

A multimcter can give strangely erroneous readings in the presence of an RF 
field, or when ultrasonic audio energy is present in the dc or low-audio circuit un-
der test. This effect can be especially severe when the meter test leads pick up RF 
energy. For instance, when you measure the voltage on a 60-Hz line, RF pickup 
may cause an absurdly high reading that has nothing to do with the actual line volt-
age. (If you experience this, try selecting another, higher, voltage range. You may 
discover that the meter reading is independent of the range selected—a sure sign 
that RF is the culprit.) The RF may be from your transmitter, if you’re testing audio 
or ac power circuits while it’s operating. 

Modern multimeters include protective diodes across the terminals of their me-
ter movements. This arrangement can allow rectification even when the meter rec-
tifier is disabled (as is the case when the meter selector switch is set to a dc volt-
age or current range). Indication of an abnormal voltage change, such as (false) 
evidence of poor voltage regulation in a well-regulated supply, is one possible re-
sult of this. If the multimeter includes a protective solid-state circuit breaker, “RF in 
the meter” may cause the breaker to false. 
A bypass capacitor—a component that allows RF to pass while blocking dc— 
across the multimeter’s test-lead terminals is an almost certain cure for these 
problems. Try 0.01 mF at HF, 0.001 mF at VHF.9 (Be sure that the working voltage 
of the capacitor you use is greater than the voltage expected in the circuit under 
test.) Repositioning the multimeter test leads may also help where direct RF 
pickup is a problem. 
—Charles P. Baker, W2KTF, 2715 Wilson Ave. Bet/more, NY 11710 
 
The high-gain sensing circuitry in electronically regulated power supplies may also be RF 
sensitive, so if you measure unexpectedly weird shifts in regulated-supply output with trans-
mitter keying, your voltmeter may not be at fault. Trying a meter of different design (or a pas-
sive  
voltage/current indicator, such as a lamp or LED, capable of indicating relative level shifts) 
can help you determine whether the fault lies in the instrument or the circuit under test—Ed. 
 
9The value you use is not critical in most cases, but accurate audio measurements may re-
quire that you minimize the bypass capacitance, perhaps augmenting it with an RF choke or 
chokes between the bypass capacitor and the multimeter terminals, to avoid rolloff toward the 
high end of the audio range. 
 
(Met dank en erkenning oorgeneem uit  “Hints and Kinks”) 
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To wind the transformer, first take one wire and create a center tap as shown in fig. 2. 

Then place three wires together (I held them together by placing heat-shrink tubing on 
either side of the tap) and carefully wrap the wires around the toroid starting from the 
center tap—i.e., place the center tap on the toroid and wind five turns on either side of it. 
Each non-tapped wire consists of 14 inches of #16 enamel-covered wire. The center 
tapped winding consists of 16 inches of the same enamel-covered wire. 
Finally, I wired up the circuit as shown in fig. 3 so that I could switch easily through all 
the various impedance options. A Radio Shack 2P-6T rotary switch (PS 275-1386) ac-
complishes the switching of all impedances as well as a bypass or 1:1 position. Every-
thing mounts nicely in the box as shown in the photograph. 
 
Applications 
This very flexible impedance transforming box is ideal for quickly determining custom 
transformers you may wish to build for specific applications. As an example, when I 
mounted an Outbacker Perth antenna on my little Geo Metro, I quickly found that a 1.44 
transformer gave me a good 50 ohm impedance match across the HF bands. This implies 
that the Perth impedance, along with associated losses, is around 35 ohms. Now the 
Perth has internal transformer matching that should give close to a 50 ohm impedance, 
so I was surprised at this. However, I went ahead and wound a custom 1.44 transformer 
and have had great results with it. 

 
Now for the interesting part. When I recently mounted this same Outbacker Perth on 

my Ford Explorer I found that 
the Perth did provide a 50 ohm 
match without an external trans-
former. This seems to imply that 
the ground losses on the Ex-
plorer are much higher (15 ohms 
or so) than on my tiny  Geo 
Metro! I didn’ t expect this. I use 
a Hustler ball-mount mounted 
right on the side of my Geo, and 
a hatchback mount on the Ex-
plorer (my XYL, N5UPT, is not 
too wild about having a hole 
punched in the side of her car). 
However, the hatchback mount 
is well grounded to the Explorer 
hatchback, and the hatchback is 
well grounded to the rest of the 
Explorer. I need some further 
investigation here! 
 
 

 Conclusion 
That’s all there is to it. The W2FMI design, with the appropriate switch wiring, gives 
you a very flexible impedance matching transformer for many HF antenna applications.  
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Build A Switchable 
Impedance Matching Transformer 

This ubiquitous device is easy to build and will add many pleasur-
able miles to your mobile operation. 

BY PHIL SALAS*, AD5X 
 
Back in November 1976 John Naglc, K4KJ, published an excellent article in Ham Radio 
magazine entitled ‘Wide-band RF Autotransformers.’  I built the tri-filar version of his auto-
transforrner and have successfully used it for 1:4 and 1:9 HF matching applications. Unfor-
tunately, this design still didn’ t give me the variety of impedance matching steps I really 
needed for the various HF mobile and base-station antennas I am always experimenting 
with. 

Jerry Sevik, W2FMI, then published an article in the April 1993 issue of CQ magazine. 
He added one tap to a tri-filar wound transformer, permitting impedance ratios of 1:9. 
1:5,75, 1:4, 1:2.25, and 1 1.44. This was just the ticket. 
 
Applications 
Generally, HF mobile antennas are significartly shorter than a quarter wavelength, especially 
for the bands below 10 meters. Additonally, HF base-station antennas also tend to be electri-
cally short for the 80 and 160 meter frequency bands. And, as you probably know, the radia-
tion resistance drops quickly with antenna length (it is a squared function!). Therefore, you 
need to somehow match this low radiation resistance (plus ground and other losses) up to 50 
ohms. 

There are several ways you can match short antennas. Base capacitive or inductive 
matching techniques are very popular. In my case, I wanted the flexibility of a switched 
broadband multi-tap transformer. The W2FMI broadband transformer design shown in fig. 
1 gives a highly flexible, multi-impedance matching transformer that can be mounted in a 
small box. 
     
Transformer  Design 
W2FMI used a 1.5 inch diameter ferrite 
core with a permeability of 250. I chose a 
FT114-61 toroid which is 1.14 inches in di-
ameter and has a permeability of 125. This 
transformer will easily handle a 100 watt 
transmitter. And even though the permeabil-
ity is low, there are enough turns used at the 
lower frequencies to give adequate trans-
former impedances. This is due to the lower 
radiation resistances I am trying to match at 
these lower frequencies. I chose the 1.14 
inch diameter core so that it would fit into a 
small aluminum box. I used an aluminum 
box with dimensions of 23/4”x 21/8”  x 15/8” . 
. 

 

                                                                  3 

� � � � � � � � � � � � 	 
 � � � � �
 
GOEIE SAAD GROEI  
8� � � �6� � � � � � �. . /�. ' � $. �
1� �) � � � � � 
 �� �� �� � � �� � !� � 
 � � � � � 
 
 � � � � ��� � 
 
 �� � � ��� � 
 
 � � � � ���� � �� � � 
 ��
� 
 � �
 � �� � 	 ��� �� 
 � � ��� � � �� �� � � � � � �� � �
 � �� 	 F�C. ' �. &D��
�
�����������������  �� �6� 
 �� � � � 
 � � ��?�� � �� 	 �� � 
 � � !� � 
 � � � � 
 � �� ; � � � 
 	 �� �� � � � �� � � � �� � � � � �
 � � � � � � � �� � 
 
 � �

� � � 
 � � � �	 � � 
 � � �� 
 � �� �� �� 
 � � � � �	 � �� �� ��� � �� 
 � ��
 ���A� � � 
 � � �
 
 � � � 
 
 � � � � � ��H� �!� � � 
 � � � � � 
 � ��� 
 ��
� � � � � 
 � � � 
 ���� �� 	 � � �� � �� � � 
 � �� �� !� � � � � � ��6
 � � � � � 
 � � �� � � � �� � � � � � � �� 	 � ?�� � �� 	 � �� � � � � � � �� � � �� � � � � � �

� ����� � �� �� �� � �� �� � �� �� � �� �� �� 
 � � � � � � � � � �� �� � � � �� � 
 
 � � 
 
 � ��
�������� �� � � 
 �	 � � � � � � 
 	 � � 
 � � !� � � � ���	 � � � 
 � � 
 � � � � �?�� � �� 	 � � � � � � � �� �� 	 � � � �� !� � ) 
 � � �	 � � �� � � � � � � ��
� 
 � � � ��� � � ��� � �� � � 
 � �� 	 � � 
 �	 � � � � � � � �� � � � � � � � 
 ��?�� � �� 	 � � �� � � 
 � �	 � � � 
 	 � 	 � � � � � � � ���A� � �� � � �� � � � � � �
� � � � 
 �� � #� � �� � � � � �� 
 � �� � � � � � � � ���?�� � �� 	 � � � � 	 
 � � � � �� � � �� � � � �� 
 
 � � 
 
 � � � � � � � � � ��1; � � � 
 � � � �� � 	 � �� �
� � � � � � �� � � 
 �� � � � 	 �� �� � � 	 � � 
 � � � � � �� � �� �F� � � � � ?�� � �� 	 � � �� � 
 
 � � 
 � � � 
 � � � �� � � 
 � � �� , � �� � 
 � � � 
 
 � � �� �

 
 � � ��� � � 
 � �?�� � �� 	 � � � � � �� � � � � � �� � 
 � � � �� � � ��� � � 
 � � � � � 
 � � 
 � � � �� � � � � �� 
 � � � � � � � � � �� � ��� � �� � � � �� �
� ����1�, 
 � � � � � � � F� � � 
 � � �� � � � � �� 
 � ��1, 
 F� 
 � �� 
 
 � � �?�� � �� 	 �� � �	 � 
 
 � � �� 
 �� ��1 
 � � � 
 
 � � � � � � � �� �
 � �
!� �
 
 � � � � � 
 � � F�� #�� �� �� � � �� 
 � ��1; � �� 
 
 � � �� � �� �� ��
 � �� � � � �� �� � � ��� � �� �� � �� � 
 
 � � � 	 �� �
 � �� 
 ��� � �� �� �
� � � � �	 
 
 � �� � � ��G� �� � �� 
 �� � �� 
 �
 
 � � ��� 
 ��� � �� ���� � � �� � �� 	 �F� ���
 
 � � 
 
 � �?�� � �� 	 �� 
 � � � 
 
 � ��
 �� � �
 � 	 � ?�� � �� 	 � � 
 � � � �� � � �� � � � � �� � � � 
 
 �� 	 � � �
 
 � � � � � 	 � 
 � � � � � � �
 �� � � �� � � �� � 6��� ) 
 � � (� � A
 � � ��
 ��
) � � �B
 �� 6B� 
 
 �� �� � 8
 � � � � �� 8
 �� � � � 
 � � � � � � � #� � �� � � � 
 � � � � 
 � � G�� I 
 � � � � � ?�� � �� 	 �� � 
 �� � � � �� ����� � �

 � �� � � �� � ���
��������, 
 � � � �
 �� � � � 
 � � � � �� � � � � �� 
 � ��8
 � � � * 
 � � 
 �� � � 9 � � �B� ����� � � � � � � � � � � � � ��	 � � �
 � 	 
 � �� �� � �� 	 � 
 � ��
 �� �6� 
 �� � �� 
 � � �� � �� � � � ��G�� I 
 � � � � �?�� � �� 	 ��� � �� �� � � ���� � � �� ����� � ��� 
 � � �
 � �� �� �� � � �� 
 � � � � � � � � � �
	 � � � � �� �� � �� 
 �� 
 � � �� �� � �
 � �9 � � �B� ������ �� ��
 �� � � �� � � � �� � �� 
 � �; � 	 � �
 � � ��� � ��� � � �	 � � � � ��
� � � 
 
 �� � 	 ��	 � �	 
 � � � 
 � � ���� �� 
 
 � �� 
 ��	 
 � �� �� � � 	 �� �
 � �� � � � ��, � � � � �� � ���� �� � �	 � �� � � � �� �	 � � #��
 ��
�� � � �� � 	 
 � �� � � 
 
 � ��� � � 
 � � �� �� � � 
 
 � � !� � � 
 � �� � � � 
 
 � ��� �� !� � 	 � 
 
 �� � 
 
 � �� � 
 
 � �� � � 
 J�� � � 
 � � � � � � 
 
 � ��
	 � 
 � �� � 
 
 � � ��� C) 
 �� . - /- $D��G
 � � � �� � � 
 �
 � �J� � � � � � � �� 4
 � �� � /� 1 � 
 � � � � 
 
 � � � � � �
 � �� � � � � 	 � � � 
 � � � �K�
� 
 � �� � � � ��� 
 � � �� 	 � 
 
 � � � �� � � � �� � 
 � �9 � � �� �� � L L �� � 
 �� !� � � � � � � � 
 
 �� � ��� � 
 �� � � � 
 
 � � 
 � � F�C� 
 ��7/$' D�
� � � �� � � �� � � �� � �� � 
 � � � � 
 �� � � 
 
 � � � � �� �� � !� � 	 
 � �� � � 
 
 � ��  �� � � � �
 � 	 � �� � �� � � � � � � � � � �� � � 
 
 � � � 
 �� 
 � � �
� 
 � ��� 
 
 ���
 � �
 � � �	 � 
 
 �� �� �� � � 
 � �� 
 
 � � � ��� � � �� �� � �� 
 
 � � � 	 ��� 
 � ��� ���� � 
 �� �� �� � � 	 �� 
 � �� � �	 � ��� � � ��
�� � 
 � � � �� � � 
 
 � � � 
 � � � �� � � � 
 � 	 � ��� � �� � � 
 
 ��� ; � � � �� � �� � 
 � � � � �� � � 
 � �/�1; � � 	 �
 � �� � , � � � � � 9 � � �� �� � � 
 � � � � �
M� � �
 � � � � �F� ; � � � 
 � � � � � � � � �
 � 	 � �� �� 
 
 � � �� � 
 � � � � � � � � � 
 � �� �� � 
 
 � � � �� � � 
 	 � �� �?���� � �� � � � �� 
 � � � �
 � � � �� �
�� 
 � � � � � 
 
 � � � � � � �� � 4
 � �� � � � � 
 � 1) � � � � � �� � 
 �� � 
 � �� � � � � 
 � � � 
 � � 	 � � � � � �� � � 
 � � � F� ; � � � � � � � � � � �� �

 � �� 
 
 � � /�1� �
 ��� �� �� �A� � � �, � � � � ��� � ��� �� 
 ��	 � � � � �� 
 � � ���� �� � ��
 � �� � �� 	 � � �� F�CA
 � � ��. 7/- %�- . D��

!�
��������������A� � � ��� � �� ���
 
 � �	 � 
 
 	 �	 
 � �� �� 
 
 � �� 
 
 ��F�

�
� � � � � � � � � � �� 	 � 
 
 � � �� 
 � � � � � 
 � � � � � � � �� �� � � � � � � � � � �� 	 � 
 
 � � �� 
 � � � � � 
 � � � � � � � �� �� � � � � � � � � � �� 	 � 
 
 � � �� 
 � � � � � 
 � � � � � � � �� �� � � � � � � � � � �� 	 � 
 
 � � �� 
 � � � � � 
 � � � � � � � �� � �� 	 � 	 � � � � � � � � � � � � 
 � �� � � � � � � ��� 	 � 	 � � � � � � � � � � � � 
 � �� � � � � � � ��� 	 � 	 � � � � � � � � � � � � 
 � �� � � � � � � ��� 	 � 	 � � � � � � � � � � � � 
 � �� � � � � � � �����

 



                                                                  4   
 

STIL SLEUTELS 

                             
Herman Dormehl  ZS6SN 
Dit spyt ons om te moet boekstaaf dat Herman Dormehl 
ZS6S(eptember)N(ovember) op 8 Desember 2007 in die 
ouderdom van 80 jaar en 6 maande  oorlede is.  Hy was 
geruime tyd ernstig siek en maande lank gehospitaliseer, 
Wat aanvanklik na ‘n long probleem gelyk het, het later 
geblyk kanker in verskeie organe, o.a. die lewer,  te wees 
en dat sy liggaam so aangetas is dat sy kans op oorlewing 
uiters skraal was.   
      Herman was ‘n veelsydige persoon met ‘n kleurryke persoonlikheid, wat in 
die hoogste kringe kon tuisvoel dog gemaklik met die boemelaar op straat 
verkeer. Hy was deeglik in die politiek onderleg en het dikwels ministers of an-
der hoogwaardigheidsbekleërs aangevat oor een of ander versuim of tekort-
koming. Hy het op 14 jarige ouderdom by die weermag aangesluit en, synde 
gedurende die tweede wêreldoorlog, hom spoedig in Noord-Afrika en Italië 
bevind waar hy van die veldslae meegemaak het. Sowat vier jaar gelede het Her-
man ’n staptog deur Italië onderneem om weer die plekke waar hy hom 
gedurende die oorlog bevind, en mense wat hy leer ken het, op te soek.               
      Soos van die medaljes wat op die foto op sy bors pryk afgelei kan word, is 
Herman vir verskeie verdienstelike take wat hy verrig het, aangeprys. Een daar-
van is van Russiese oorsprong! 
      Herman was by uitstek gesinsman en het diep in sy gesin, wat net die hoog-
ste lof vir hom het, se harte ingekruip en sy gemis gaan groot wees.  Aan Bettie 
en die hele gesin, betuig ons innige simpatie en bid dat die Here hulle sal toevou 
in sy vaderlike liefde en krag gee vir die moeilike dae vorentoe.    
 
Paula van Tonder   ZU6PVT 
Dit is met leedwese dat  ons ook moet aankondig dat Paula ZU6PVT,  leerder 
van John Vorster Hoër Tegnologiese Skool en een van die 16 wat as radio-
amateurs opgelei is en  die RAE geslaag het, op 5 Desember 2007 oorlede is. Sy 
en  haar vriend was op pad na Vaalwater toe hulle motor ‘n slegte kol in die 
teerpad getref, ‘n band gebars het en die motor  teen ‘n aankomende voertuig 
gebots het.  Paula is op slag dood. 
     MRK betuig innige simpatie met Paula se ouers, familie, vriende en die lede 
van ZS6JVT-klub. Ons bid hulle  sterkte toe en die Here se liefdevolle bystand. 
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               How to make a Delta Loop 

Mel G4WYW 
 
I guess we would like to be able to use a full sized Quad Beam but space & the 
neighbours (as well as Local Authorities) don’t always like us to!  The next best alter-
native is to make and erect a Delta Loop. I have worked much exotic DX using the 
version shown in my bottom drawing. Such an aerial can be put together quickly and 
cheaply using spare wire you may have lying around. (What do you mean you have-
n’t got any spare wire lying around!!!) 
      The wire forms a continuous loop starting from one side of the feedpoint and 
running around to the other side of the feedpoint. The ‘o’ shown at each corner is an 
egg shape glass insulator but any insulator will do. I’ve even used old cotton reel 
spools! 
      Although for optimum results, a delta loop should be fed with 75ohm twin feeder 
going to a tuner and then 50 ohm coax to the TX/RX I have had excellent results just 
using 50 ohm coax from my transceiver to the feedpoint but with a 4:1 balun at the 
feedpoint. 
 
GO ON, make one and give it a try. You will probably be pleasantly surprised!  
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the optimum stacking/baying distance for each antenna,  The theory is then 
that if you separate the antennas with less or more than the recommended 
stacking or baying distance it will distort the “pattern”  and have a less than 
desirable effect.   
That means that the published stacking or baying distance is the optimum dis-
tance between the two antenna’s is virtually zero.  The aperture (area of effec-
tiveness around the centre of the antenna) is therefore roughly equal to approx 
a circle or elliptical shape with a diameter of  ½ of the published stacking/
baying distance. 
     From that we can conclude that 50% of the sum of the published stacking/
baying distances of the antenna’s on two different bands is the minumum we 
need for an antenna in one band to be separated from an antenna in the other 
band. 
     My challenge was to mount a 6M5X and a 4m long 70cm yagi on a single 
mast with the minimum interference. 
      There are several possibilities: 
Option 1: I call this the probable option some people will take? 

Use the ¼ wave of the lower band as separation:  Put the 6m antenna just 
on top of the rotator with the 2m antenna 1.5m higher and the 70cm one 
50 cm higher.  You will get fair results on 70cm, poorer on 2m and 
probably terrible to no results on 6m as both the 70cm and 2m antenna’s 
will interfere with the 6m antenna and both the 6m and 70cm will interfere 
with the 2m antenna.  Often you will find that a dipole in another location 
will have better results than the 6m or 2m antenna. 

 
 
 
 
Now it takes no calculation of rocket science to show that the above is a 
terrible compromise and that the different antennas will definitely cause major 
distortion in the pattern of the other and it will 100% not give the best results. 
 
 
 
 
 
 
 
 
There are several possibilities: 
Option 1:             I call this the probable option some people will take? 

Use the ¼ wave of the lower band as separation:  Put the 6m antenna 

Optimum stacking 
& baying with 
“pure” pattern from 
each individual 
antenna combining 
to present gain of 6 
db on a single 
antenna

Less than 
optimum stacking 
and baying see 
dual shades 
where overlaps 
occur that will 
cause distorted 
patterns and 
probably less 
than 5 db on a 
single antenna
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�                                                              
‘L’ Length of ONE side 
L = 334 divided by ‘f ’ (frequency in MHZ) in  feet. 
 
Polarisation is horizontal i.e. it ‘catches’ and  radiates into and out of the enclosed 
space of the loop like a table tennis bat hits a ball!  Power gain of a Delta Loop is 
about 1.4 db over a dipole. 
 
The Delta Loop can also be fed from a corner with a flat side being supported as 
the top, i.e. 

 
 
 
 
 
 
 
 
  73 - Mel, G4WYW @ GB7SOU.#48.GBR.EU 
 

             ( Ar tikel afgelaai van pakketradio, met dank aan Ger t ZS6GJC) 
_____________________________________________________________________ 
 
Wil jy daardie leeslamp bietj ie verdof?    Hier  is ‘n kr ingdiagram daarvoor . 


