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EDITORIAL: 
 

Well, my friends, new ANTENTOP – 01 
-2005 come in! ANTENTOP is just 
authors’ opinions in the world of 
amateur radio. I do not correct and re-
edit yours articles, the articles are 
printed  “as are”. A little note, I am not a 
native English, so, of course, there are 
some sentence and grammatical 
mistakes there… Please, be indulgent!  
 
ANTENTOP 01 –2005 contains 
antenna articles, and several historical  
articles. Hope, it  will be interesting for 
you.   
 
Our pages are opened for all amateurs, 
so, you are welcome always, both as a 
reader as a writer. 

 

 
 

Copyright: Here at ANTENTOP we just 
wanted to follow traditions of FREE flow of 
information in our great radio hobby around 
the world. A whole issue of ANTENTOP 
may be photocopied, printed, pasted onto 
websites. We don't want to control this 
process. It comes from all of us, and thus it 
belongs to all of us. This doesn't mean that 
there are no copyrights.  
 
There is! Any work is copyrighted by the 
author. All rights to a particular work are 
reserved by the author.  

 
73! Igor Grigorov, VA3ZNW 
 
ex: RK3ZK UA3-117-386, 
UA3ZNW, UA3ZNW/UA1N, UZ3ZK 
op: UK3ZAM, UK5LAP, 

EN1NWB, EN5QRP, EN100GM 

Contact us: Just email me or 
drop a letter.  
Mailing address: 
Box 59056, 2238 Dundas Str., 
Toronto, ON, M6R3B5, CANADA  
 
Or mail to:igor.grigorov@gmail.com 
NB: Please, use only plain text and 
mark email subject as: igor_ant. I 
receive lots spam, so, I delete ALL 
unknown me messages without 
reading. 
 

ANTENTOP is FREE e-magazine, available FREE at  http://www.antentop.org/ 
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Welcome to ANTENTOP, FREE e - magazine! 
 

ANTENTOP is FREE e- magazine, made in PDF, 
devoted to antennas and amateur radio. Everyone may 
share his experience with others hams on the pages. 
Your opinions and articles are published without any 
changes, as I know, every your word has the mean.  

Every issue of ANTENTOP is going to have 100 pages 
and this one will be paste in whole on the site. Preview's 
files will be removed in this case. I do not know what a 
term for one issue will need, may be 8- 10 month or so. 
A whole issue of ANTENTOP hold nearly 10 MB.  

A little note, I am not a native English, so, of course, 
there are some sentence and grammatical mistakes 
there… Please, be indulgent!  
 

Preview: Some articles from "cooking" issue will be 
pasted for preview on this site, others no. Because, as 
I think, it must be something mysterious in every issue.  

Publishing: If you have something for share with your 
friends, and if you want to do it FREE, just send me an 
email. Also, if you want to offer for publishing any stuff 
from your website, you are welcome! 

Your opinion is important for me, so, 
contact if you want to say something! 

 

 
Copyright Note:  
 
Dear friends, please, note, I respect Copyright. Always, 
when I want to use some stuff for ANTENTOP, I ask 
owners about it. But… sometimes my efforts are failed. I 
have some very interesting stuff from closed websites, 
but I can not go to touch with their owners… as well as I 
have no response on some my emails from some 
owners. 
 

I have a big collection of pictures, I have got the 
pictures and stuff in others ways, from FREE 
websites, from commercial CDs, intended for FREE 
using, and so on... I use to the pictures (and seldom, 
some stuff from closed websites) in ANTENTOP. If the 
owners still are alive, please, contact with me, I 
immediately remove any Copyright stuff, or, if it is 
necessary, all needed references will be made there.  
 

I do not know, why the owners do not response me. Are they still alive? Do their companys are a 
bankrupt? Or do they move anywhere? Where they are in the end? 
 
 
Business Advertising: ANTENTOP is not a 
commercial magazine. Authors and I (Igor Grigorov, 
the editor of the magazine) do not get any profit from the 
issue. But off course, I do not mention from commercial 
ads in ANTENTOP. It allows me to do the magazine in 
most great way, allows me to pay some money for 
authors to compensate their hard work. I have lots 
interesting stuff in Russian, and owners of the stuff 
agree to publish the stuff in ANTENTOP… but I have no 
enough time to translate the interesting stuff in English, 
however I may pay money to translators, 

and, they will do this work, and we will see lots 
interesting articles there. 
So, if you want to put a commercial advertisement in 
ANTENTOP, please contact with me. A commercial 
advertisement will do ANTENTOP even greater 
interesting and various! I hope, readers do not mention 
against such commercial ads. 
Book Advertising: I do not think, that Book 
Advertising is a commercial advertisement. So, Book 
Advertising is FREE at ANTENTOP. Contact with me 
for details. 
 

 
Email: igor.grigorov@gmail.com    subject: igor_ant 
 

NB: Please, use only plain text and mark email subject 
as: igor_ant. I receive lots spam and viruses, so, I 
delete ALL unknown me messages without reading. 

 
73! Igor Grigorov, VA3ZNW 
 
ex: UA3-117-386, UA3ZNW, UA3ZNW/UA1N, UZ3ZK, RK3ZK 
 
op: UK3ZAM, UK5LAP,EN1NWB, EN5QRP, EN100GM 
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Fundamental Antenna Parameters: by Prof. Natalia K.Nikolova 
 

Dear friends, I would like to give to you an interesting and reliable antenna 
theory. Hours searching in the web gave me lots theoretical information about 
antennas. Really, at first I did not know what information to chose for 
ANTENTOP.  

Now I want to present to you one more very interesting Lecture - it is 
Fundamental Antenna Parameters (Radiation pattern. Pattern beamwidths. 
Radiation intensity. Directivity. Gain. Antenna efficiency and radiation 
efficiency. Frequency bandwidth. Input impedance and radiation resistance. 
Antenna equivalent area.). I believe, you cannot find such info anywhere for 
free! Very interesting and very useful info for every ham, for every radio- 
engineer.  

  

 
 
 
 
 

5- 31 
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RW3XA’s 9 Band HF Vertical Antenna: by Serge V. Satyr, RW3XA (ex: 
UA3XBY) 

 As a rule, we need taking some steps to make any antenna to be resonant on 
several amateur bands. The body of the aerial needs some special 
constructive elements to tune it into a resonance within different amateur 
bands. These elements can be concentrated (LC, L, C) or distributed (loops, 
lines). I.e. the antenna is broken up into several parts in between which there 
are those adjusting elements providing a resonance of the aerial. The more 
such elements, the more difficulties with their optimum adjustment, and 
reliability of a design as a whole leaves much to be desired because it is cut by 
insulators. But a multiband vertical can be made upon the other constructive 
principals: the radiating part of the antenna through a switchable matching 
network to the feed line. In the other word, input impedance of a random wire is 
of a complex value, so the matching network transforms input impedance of it 
into feed line impedance. Naturally, for the reason of an accurate matching on 
each amateur band it is necessary to separate matching networks.  
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Minimal Reactance Antenna: by Ken, WB4ENE 
  

I call this antenna the MRA (Minimal Reactance
Antenna). It works on 160 through 10 Meters. 
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Balcony Antenna: by Harry Lythall - SM0VPO 

 Many amateurs are very restricted with the space they have available for HF 
antennas. I have documented a short antenna for the HF bands, but here is a 
simple method of mounting it, and a method of further reducing the physical 
length. I used to use an old CB (27 MHz) half-wave antenna which had a 
broken matching coil. this I used as a 1/4 - wave antenna for 14 MHz, after 
removing the matching coil. Today I find that CB antennas have increased in 
price, so I have found a cheap replacement that can be fitted to the balcony of 
apartment dwellers 
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Balcony Antenna Extension: by Harry Lythall - SM0VPO 

You may have already seen my HF Balcony Antenna which was designed 
solely for 14MHz, then a coil was added to cover all the lower HF bands (10, 7 
and 3.5MHz). Following an article in RadCom I have now extended this 
antenna to cover all bands from 3.5MHz through to 30MHz without any 
switching or tuning. The antenna functions using both Fractal and Meander 
principles. 
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Building Antennas: by Igor Grigorov, VA3ZNW 

Almost all modern buildings contain lots metal parts inside. For example, any 
building has water pipes (as a rule copper), main wires, telephone wires, inner 
metal skeleton. Some building has a water (steam) heating system. The hidden 
metal parts can work as transmitting antenna. You only have to connect your 
transmitter to the metal in proper way.  

In this article we discus antennas based on domestic water heater system. Let's 
name the antennas 'Water Heater Antenna System', or just WHAS. Certainly, 
diagram directivity and efficiency of WHAS often are far from desirable. Anyway 
such antennas allow ham to be on the Air. 
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Window Dipole Antennas with Capacitive Loads for the 6 and 10 
meters Band: by Igor Grigorov, VA3ZNW 

It is possible to install a dipole antenna with capacitive loads for the 6 and 10 
meters bands at a standard window with sizes 140õ150 or 140õ210 
centimeters. The design of that window antenna for the bands can be simple as 
well as the antenna impedance can be easy matched with 50-Ohm coaxial 
cable. That dipole antenna with capacitive loads installed at upper floor of a 
high-rise building can provide DX- QSOs. 
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Broadband Indoor Antenna: by Igor Grigorov, VA3ZNW  

It was in winter 1994. In that time heavy winter winds destroyed my outdoor 
antennas. I could not do repairs of the antennas at cold winds and snowdrifts so 
I decided to try indoor antennas. I tried several antennas at the times. The 
article describes one of them, a very simple antenna that can work at all 
amateurs bands.  

 
 

 
 

59- 63 

101- 106 
 

  
QRP 

 

 

 
 
 
 

9 

Simple QRP CW TX for the 40 meters: Credit Line: "U- QRP- C. Reference Book- 
#3" 

At QRP rubric at Antentop 01- 2005 I use stuff from old Soviet QRP magazine 
published by the U- QRP- C at 1991. It was named "U- QRP- C. Reference 
Book- #3," you can see its cover at the right. The schematics, which were 
published there, are very interesting till now. 

The simple QRP TX used two FETs was published at "U- QRP- C. Reference 
Book- #3," page 4. I have done the TX, it worked pretty well! 
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Simple Regenerative Receivers:  

Credit Line: "U- QRP- C. Reference Book- #3.' 

The simple regenerative receivers were published at "U- QRP- C. Reference 
Book- #3," page 6. I have done the receivers, they work pretty well! 
73/72! I. G. 
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  QRP PA for the 10 meters: Credit Line: "U- QRP- C. Reference Book- #3.' 

The QRP PA was published at "U- QRP- C Reference Book- #3," page 3. I 
have done the PA as well as for 10 meters as well as for others high (20-12 
meters) amateurs bands. It works well! It gives near 1 watts to 50(75) Ohm 
load. 
73/72! I. G. 
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Simple QRP CW Transceiver for the 20 meters: by Igor Grigorov, VA3ZNW  

It was… Well, when it was… I guess, it was at the end 80s and in the 
beginning of the 90s. Perestroyka. Gorbachev. Eltcin stand on a tank… Well, 
it has no matter to our transceiver. At the times I was the director of the 
cooperative "Vibrissa." Well, it was one- man cooperative, so, I was as the 
director as the main worker. I did equipment for radio amateurs.  

The transceiver was one of my products. I have done near 50 samples of the 
transceiver. It worked very well. At 1991 I sent the description of the 
transceiver to the magazine of the "U- QRP- C." The article is used copies of 
the original schematics published by "U- QRP- C. Reference Book- #3," 
pages 9- 10.  
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Home Made Key for FT- 817: by Yuri Murashev, RX3AEW 
Very simple and effective design of a key for the FT- 817. 
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MMANA (designed by by JE3HHT - Makoto Mori, DL1PBD - Alex Schewelew .  
DL2KQ - Igor Gontcharenko.) 

Just description of the useful FREE program... 
MMANA is an antenna-analyzing tool based on the moment method, which was 
introduced in MININEC. 
MMANA version 2.03 provides ability to change the language of signs and 
messages for the program. There are three languages provided for the version 
2.03 by default: English, Russian and Bulgarian.Users can easily write a file in 
their own language by editing the English one. This means, MMANA will be 
able to communicate with an user in ANY language, actually in the language of 
his operation system, and that users will be able to write language files 
themselves.  
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NEC - 2 for MMANA (designed by by Dimitry Fedorov, UA3AVR) 

Just description of the usfull FREE utility... 

NEC-2 for MMANA is useful utility for MMANA. It is intended for calculation of *.maa files 
and for simulation of antenna models using input language NEC-2 and based on MMANA 
models. 
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The Ham and the Weather Forecast: by Peter P. Grytsay, US1REO 

The weather accompanies us all our life. We are interested in the weather 
health and mood. I am sure that every Radio amateur can forecast the weather. 
For it it's necessary to have PC, simple HamComm modem, RX, computer 
software JVFAX v.7.0 and etc. (author DK8JV), and without doubt a wish. 
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Nonlinear Propagation of Radio- Wave in Ionosphere:  

by Igor Grigorov, VA3ZNW 

There are a lot of interesting phenomena at ionosphere propagation of radio-
wave (for example, remember LDE!). One of such phenomenon is nonlinear 
propagation of radio- wave in ionosphere. What is it this effect? A very exactly 
description of the phenomenon was given by Vladislav, RX3ALL, at a message 
sent by him in the RU- QRP- C forum on December 19, 2005. 
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Einstein Wave or just LDE: by Igor Grigorov, RK3ZK 

Talking on an origin and on just existence of LDE go till the recent times. Yes, 
even just about existence of the LDE. Some scientists persistently do not 
recognize the existence of LDE and deny obvious authentic facts of reception 
LDE by many people. I do not know, why these scientists deny the obvious 
facts, may be because they can not explain this phenomenon. For the scientist 
if while it is impossible to explain something, if the something is not in frames of 
the laws existing in the modern science, the something can not exist.  
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80/40 meter CW Transmitter with 6BM8/ECL82: by Jan, SM5GNN 

This is my own variation of the triode/pentode family of glowbug transmitters. It 
features a Pierce oscillator which runs continously during transmit to avoid 
chirp. The PA is grid block keyed and since the negative is there, fixed bias.  
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Regenerative Receiver with 6SN7GT: by Jan, SM5GNN 

This is my October regenny as it looks right now. It works but more 
adjustements must be done before I'm happy with it. It's based on the 1950 
ARRL handbook design. 
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The hAmTX Power Supply: by Paulo Ferreira CT2ILQ 

When a ham buys (or makes) a radio he usually needs a power supply for it. A 
cheap alternative to buy one is to adapt a computer power supply. I just said 
the magic word, cheap. Hams like cheap things because that way they can buy 
more radios, or wire for antennas, or CW keys, or any other things they like. 
And a computer power supply can be bought in many places of the world, 
where one cannot find other radio related items. But a computer power supply 
is very different from a radio power supply, so we need to check the differences 
and see what can be done. 
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CQ RAEM: by Ernst Krenkel 

If you can read in Russian you can download a free 235-pages e- book "CQ 
RAEM" by Ernst Krenkel, RAEM. For ex-USSR radioamateurs Ernst Krenkel is 
a person like Hiram Persy Maxim, W1AW, is for US's radioamateurs. Ernst 
Krenkel had took participant in several North and South Pole expeditions, he, 
being at North Pole, and Richard Evely Byrd, being at South Pole, did the first 
radio contact North- South Pole at January 12, 1930.  
Well, I hope, me, or may be another person, will do translating the book in 
English. But for now I have only Russian text… Below you can see some 
photos from Ernst Krenkel life.  
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Transmitting magnetic loop antennas: by Igor Grigorov, RK3ZK 

If you can read in Russian you can download a free 73- pages e- book 
"Transmitting Magnetic Loop Antennas" by Igor Grigorov, RK3ZK. The book is 
e- variant of a chapter from a paper book "Antennas for Radioamateurs printed 
in Russia". Some fragment of the book was translated in the English and was 
published (and, as I hope, will be published) at ANTENTOP. Other fragments of 
the book also going to translated in the English. Below you can see the 
Contents of the book and path to load the Russian variant.  
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Russian Far and Nesr Space Antennas 
It is a new version of article that was published at AntenTop -02- 2003. All 
pictures of the antennas were taken at summer 2005. Added several new 
photos. I.G. 
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Ham Radio Magazine: Alive for Hams: by Craig Clark, K1QX 

Like any business, there is a life-cycle. W0UN is right in that the death of Jim Fisk did hurt 
the magazine but the "technical torch" was picked up by some pretty competent technical 
folks (W1SL, W1MD, K2RR, WA1TKH to name just a few) and HR did survive another ten 
years after Jim's death. One of the reasons HR survived was we paid our authors which 
QST did not at the time and that gave us a leg up on the competition 
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Russian Tubes  

Just data for mostly used Russian power tubes for HF/VHF/UHF 
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Color Code for Resistors and Capacitors 

Just the Color Code for the parts. 
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By Serge V. Satyr, RW3XA (ex: UA3XBY),  
Obninsk, Russia 
rw3xa@qsl.net 

 
Translated by RW3XW 

 
Credit Line: 
http://www.feerc.obninsk.org/rw3xa/ant/gpxa_en.htm 

 

 

 
 

Made in Russia 
 

As a rule, we need taking some steps to make any 
antenna to be resonant on several amateur bands. 
The body of the aerial needs some special 
constructive elements to tune it into a resonance within 
different amateur bands. These elements can be 
concentrated (LC, L, C, for example, Cushcraft R7000  
(http://www.cushcraft.com/amateur/r7000.htm  ) or 
distributed (loops, lines, for example, GAP-Titan 
(http://www.gapantenna.com/titan.html ). I.e. the 
antenna is broken up into several parts in between 
which there are those adjusting elements providing a 
resonance of the aerial. The more such elements, the 
more difficulties with their optimum adjustment, and 
reliability of a design as a whole leaves much to be 
desired because it is cut by insulators. Certainly, 
because the aerial is a multiresonant one, it is enough 
to change the band in the transceiver - simple and 
convenient, but not so good if your neighbour HAM is 
on the air too - rustles and clicks from the signals is 
usual business even if he drives the different band. 
The multiband vertical can be made upon the other 
constructive principals: the radiating part of the 
antenna through a switchable matching network to the 
feed line. In the other word, input impedance of a 
random wire is of a complex value, so the matching 
network transforms input impedance of it into feed line 
impedance. Naturally, for the reason of an accurate 
matching on each amateur band it is necessary to 
separate matching networks. In fact the common 
multiband matching is not the best choice - it is very 
difficult to achieve accurate matching (in fact for 
different bands matching circuits may be different) and 
to provide necessarily good quality, accordingly, will be 
more losses than for the separate network. As for the 
similar designs it is of a rare issue (for example QST 
(http://www.arrl.org/htdig/?q=Modest+45+Foot+DX+Ve
rtical&cmd=Search!  ) , Titanex 
(http://titanex.de/frames/gp.html  ) though they have 
some advantages before the other verticals. For 
example:  
 

  1. Mechanical durability of the vibrator because of 
absence of insulators.  
  2. An opportunity and convenience of the optimum 
adjustment of VSWR at the antenna-feeder point (i.e. 
network adjustment).  
  3. Simplicity of installation due to lightweight 
aluminum tubing (except for capacitor loading above in 
my case).  
  4. Greater selectivity due to the switching network of 
the antenna, better suppression of unwanted signals 
and harmonics of course. 
  May be it sounds crazy, but this antenna realization is 
my former idea of using any random wire as HF 
multiband, of course except for the telescopic aerial of 
a household radio receiver 1 meter long, though I had 
similar experience nearly 20 years ago - RLT (short 
distance field test) on 3.5MHz... So, this time I'd like to 
share these results with those who may be interested 
in. Of course it's not a panacea and the full-size one 
band antenna would be the best choice, but in a series 
of multiband aerials, in my opinion, the given design 
obviously is worth considering of, especially for those 
who does not have enough space to set up something 
extraordinary, but DX chasing would be of desire. 
Naturally, "random length" means reasonable length at 
which theoretical efficiency on the lowest frequency 
(1.8MHz) would be of at least ten percents, so the total 
length should be at least 10 meters long. Further, by 
means of separate LC matching network for every HF 
band, the aerial will be matching 50-Ohm active load, 
then the 50-Ohm coax feed line can be of any length. 
So the block diagram is just like this: the mast itself - 
the switched matching networks - the coax feed line. 
This vertical antenna is without traps, loops and similar 
mechanically unreliable elements. In simple words it's 
just telescoped aluminum tubing. And for some electric 
lengthening there're four wires top-hat folded 
capacitive loading at the top of the mast is used.  
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Generally speaking, the purchase of those aluminum 
tubing derives from the time of availability to purchase 
this tubing set for that moment (it was in 1996). Total 
length turned out to be nearly 13 meters. It was 
measured by footsteps :-), in case of checking my idea 
it was not necessary to measure it more precisely! 
Only in a couple of years, when I was replacing nylon 
guy ropes and with the request of my friends, I 
measured exact length of the aerial, it turned to be 
12.85 meters long exactly. In fact, the exact length is 
not critical - matching network can compensate it. 
However, it is necessary to bear in mind, that even 
small changes in aerial dimensions (see below) can 
affect matching network adjustment and even its 
circuitry changes, as a result match work can take 
more efforts.  

This article is written to share real results and to 
simplify tuning, to minimize painful creative researches 
while constructing the antenna.  
The Design.  
  5 meters of the lowermost tubing (see fig.1) - 50mm 
diameter, further 5 meters 40mm diameter, 2m- 20mm 
diameter, and 85cm 10mm diameter tubing. All 
aluminum tubing, total length 12.85m. 2.85m from the 
top end of the mast, between 40mm and 20mm tubing, 
4 folded capacitive loading 3mm copper wires 1.4 
meters long are connected to the mast. Free ends of 
the wires terminated by insulators to which nylon guy 
ropes fasten the mast to the ground plane. The basic 
unit construction of the mast along with ceramic 
insulator is clear from the fig.2. It stands on a steel 
10mm ball, it helps much to withstand wind loads.  
 

 
 
Fig.1. The overall dimensions of the aerial.  
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Fig.2. The basic unit 
  
The design of the mast bearing is very similar to 
Obninsk high-altitude meteomast, which is put into 
operation in 1959 year, it's 310m high and the "ball" 
there is 1 meter in diameter. The given decision helps 
to neutralize mechanical resonance and vibration 
across the vertical tubing of the mast, wind loading is 
effectively extinguished. There're also 8 radials 
(4x21.5m, 4x10.6m) connected to the basic unit of the 
mast. There's also an aluminum die cast box near the 
basic unit sized 390x250x120 mm. This box includes 
matching network wiring. The relays are an anchor 
downwards type, i.e. in an inactive condition the 
anchor freely hangs between NO contacts. The relays 
controlled by UTP cable (network twisted pair) from 
two polarity power supplies 24V/1A (best choice for 
these military relay is 27V). To increase electric 
durability to the induced electricity all matching 
network circuits are galvanically connected to the 
ground. Because one the same matching network is 
used to match 14 and 21 MHz band, the left closing 
group of relay P5 is free (see fig.3), so it is used to 
switch a feed line over to another antenna. As 
mentioned before the 50-Ohm coax feed line can be of 
random length 
   

 
Obninsk Meteomast 
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Matching Box, Drawing and View 
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Coils winding data.  

 

L  Diameter  
mm  

Wire 
Diameter  

mm  

Coil Length  

mm  
Turns  Tap  

L1*  35  4  45  7.5  3  

L2*  35  4  55  8  4.5  

L3  40  1.8  â/â  47  -  

L4  40  1.8  â/â  35  6/11  

L5  36  2.5  52  18.5  8.5  

L6*  35  4  55  9  8.5  

L7  32  2.5  50  13  4.5  
*Airwound coils, closespacing 

 
 

Tuning. 
  Tuning the matching network was achieved with 
help of AEA HF SWR Analyst and transceiver 
Yaesu FT-990AC with a priority of CW parts of 
HF bands. All initial adjustments were made 
without feed line, right at the out connector of the 
matching box. The Analyzer was used in general 
adjustment and selection of circuit types. It is 
necessary to bear in mind that the analyzer 
makes measurements at very small signals, 
accordingly, it is very sensitive to even greater 
signals coming from the air, so that can result in 
chaotic distortions of diagram of SWR. The 
adjustments of SWR were checked with 
transceiver finally, but they only have confirmed 
that all have been properly adjusted by means of 
the analyzer. The measurements with coax feed 
line showed even lower (approximately 10 
percents) SWR due to the coax losses. It always 
is possible to adjust SWR down to 1:1, it only 
depends on how accurate you are and time 
spent. In my case SWR was down to 1:1.1/1:1.2, 
which seemed to be quite sufficient for the time 
being, hoping to improve it to best SWR later on, 
but this time hasn't come yet :-) Results. Though 
the theory predicts of low efficiency (especially on 
1.8Mhz) and rather high radiation patterns in a 
vertical plane (on 18Mhz and above), operating 
experience has proven (I operate all HF bands 
since 1997 with this antenna) to be a success! It's 
hard to make impartial assessment to the quality 
of the omnidirectional aerial because it depends 
on too many factors, for example: propagation, 
output power, experience of a HAM and so on. 

But those who used to chasing DX up to 2004 (I am not too 
active since than due to non HAMRADIO reasons), should 
remember my callsign, their assessment would be more 
convincing than my own... A direct comparison with other 
aerials in my case is impossible, since I have only one. 
However, indirect comparisons while poking pile-ups show 
high efficiency on all HF bands. 322/CW out of 325 
countries by DXCC are worked with this aerial and 100W (> 
90 % QSO, the others by means of 3xGU50-200W out 
amplifier only on 3.5/7/14MHz) since 1997 and up to 2004. 
Here (http://www.feerc.obninsk.org/rw3xa/ant/rw3xa.txt) 
is my LOG quote. On lower bands the near field certainly is 
weaker (in comparison with the neighbour HAMs using 
horizontal antennas). The difference was especially 
appreciable at indirect comparison with R7000+, not in 
favor of the last. I took the matching box several times 
during field test with me, connecting it to the mast of similar 
size, but different diameter aluminum tubing (approximately 
in 1.5 times less). The aerial was erected right on the 
ground with an insulator and same radials as I use "on the 
roof position". In comparison with the aerial set up on the 
roof of 9 stores block of flats, SWR differed by 20 to 30 
percents due to insignificant shift of its resonance. SWR 
tables of the aerial (on top concrete roof cover of the 9 
stores block of flats) on separate HF bands are resulted 
below. In addition, lowering the signals by 10-20db of the 
other bands (i.e. if the network is switched to the other 
band) makes additional attenuation much useful: especially 
when the heavy QRM from my neighbour RA3XO while he 
is operating even the other band but his vertical is near my 
antenna, 12 meters apart. Here (see page 38) is RW3XW 
matching network box picture. This is the same idea, but his 
antenna is 18 meters high, though more effective on lower 
bands, but LC network is different, of course. 
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Recommendations. 

  1. With time goes on (a year or a couple of 
years) I noticed "absence" of the antenna when 
just switching on the air. But it returns back right 
after transmitting even with the lowest power out 
of transceiver. The reason was the oxidation of 
open silver coated contacts of the relay, though 
the box is waterproof construction. Replacement 
by the relay of the same type, but with other 
coating, reduces probability of this problem by 90 
percent but nevertheless it's rare, but happens. 
Because of this I would recommend to use 
vacuum relay instead of the open relays, B1B 
(http://www.nd2x.net/B1B.html ) for example.  
  2. Since capacitors are connected to "the hot 
ends" of the matching network, during transmition 
there can be rather significant voltages (up to 
1KVpp at 100W). I used KVI 
(http://www.nd2x.net/Russ-caps/cap-en.htm ) 
doorknob capasitors (pulse type, reactive power 
is not normalized) 5-10KV. At such power, KVI 
are stable enough, but at rated voltage can be 
heated considerably and, accordingly, can make 
troubles... If power were greater than 100W I 
would recommend using K15-U 
(http://www.nd2x.net/Russ-caps/cap-en.htm ) 
capacitors of proper reactive power.  
 

 
 

P.S.  
  Referring to HAMRADIO, any aerial (however 
transceiver, PA or computer) is only the tool for 
carrying out QSO. The tool can be effective or not so, 
Japanese or home-made, etc. (whatever one likes), 
but it is not the defining factor! These tools can only 
raise an overall performance of the operator, but not 
replace it in any way. And even in digital modes RTTY  
 

and PSK, I don't mean CW, it's up to the operator, 
where, when and how, but though uninitiated peoples 
would think it is all up to computer. And those 
operators who care only for his gears in the shack, 
even if it's the best piece of equipment, "are well 
audible". I mean: I would prefer not hear them at all. 
So let's improve both the equipment and the 
qualification of the operator, in fact this harmony is the 
sense of HAMRADIO! 73! 
 

SWR  Vs. Bands 
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I call this antenna the MRA (Minimal Reactance 
Antenna). It works on 160 through 10 Meters. It is a 
top-loaded monopole. I don't think there has EVER 
been a top-loaded monopole as loaded as this MRA. 
The mast is a 6-inch cylinder, 6-feet long, that is 
surrounded by a 6-foot diameter octagonal group of 
panels of aluminum sheet. The metal conductivity is 
optimum, and every scrap of efficiency is gotten from 
how it is put together. 

Matching will be with a remote-tuned LC network (on 
order from Bliss in Colorado). At the present, I match it 
with a standard MJF pi-network tuner in the shack. 
Yes, a high vswr exists, because the structure behaves 
like a 7-foot length of 180-ohm air dielectric coax cable 
(the 6-inch conductor in the 6-foot cylinder). The 
"trampoline" base is 18 feet in diameter (essentially a 
12-foot radial torus, which is connected to the shield 
side of the feedline). Longer radials are not required. 

 
When you look at the network analyzer plot of the 
antenna from 1.6 - 30 MHz, you see an absolutely 

smooth semi-circle plot, with self-resonance at 
6.89 MHz, 5 ohms real, and no reactance. 

 
 

75 feet of coax goes from the antenna to the shack. 
The coax is laying on the ground. Moving the coax 
around does not affect the impedance plot on the 
network analyzer, nor does connecting wires to the 
antenna tuner ground.  
This implies the antenna is not being tuned by nearby 
conductive objects. 

If you would like a sked to hear the antenna, contact 
me at wb4ene @ bellsouth net (delete spaces, add .) - 
Ken WB4ENE – 

73! 
Credit Line: 

http://www.smeter.net/wb4ene/mra-antenna.php 
 

http://www.antentop.org/  Page 42 



ANTENTOP- 01- 2005, # 007    Balcony Antenna  
 

 
 

  
by Harry Lythall - SM0VPO 
mailto: sm0vpo@telia.com 
Credit Line: http://web.telia.com/~u85920178/ 
 
 

Many amateurs are very restricted with the space they 
have available for HF antennas. I have documented a 
short antenna for the HF bands, but here is a simple 
method of mounting it, and a method of further 
reducing the physical length. I used to use an old CB 
(27 MHz) half-wave antenna which had a broken  
matching coil. this I used as a 1/4 - wave antenna for 
14 MHz, after removing the matching coil. Today I find 
that CB antennas have increased in price, so I have 
found a cheap replacement that can be fitted to the 
balcony of apartment dwellers. 
 
 
THE ANTENNA  
 
 
Above is the side view of a bracket, which can be 
thrown together in a couple of hours and gives 
surprisingly results. I use six sections for the antenna 
itself, each of which is 1 meter long. Each section fits 
inside the previous section by exactly 10 cm. the last 
section is adjusted so that total length of the antenna  
is 5.35 meters. This resonates at 14.1750 MHz. I used 
the following aluminum tubes:-  
section 1 : 31 mm Dia. Wall thickness = 2.0 mm. (bottom section) 
section 2 : 25 mm Dia. Wall thickness = 2.0 mm. 
section 3 : 20 mm Dia. Wall thickness = 1.5 mm. 
section 4 : 15 mm Dia. Wall thickness = 1.5 mm. 
section 5 : 10 mm Dia. Wall thickness = 1.5 mm. 
section 6 : 6 mm Dia. Wall thickness = 1.0 mm. (top section) 
This is shown as item (1) in the drawing above. 
 
THE BRACKET (6) & (2) 
 
The bracket screws on to a handrail of the balcony. In 
my present situation I have a 7 meter wide terrace with 
a horizontal handrail, but there are four vertical steel 
pipes supporting the handrail. The bracket is screwed 
on to one of these vertical supports (4). The bracket is 
formed using 3 - 4 mm thick aluminium plate (6) with a 
50 mm hole in the center of the top & bottom ends. 
Bend the plate in two places to prevent the plate 
becoming weakened. The two ends are each 
sandwiched in between two nylon blocks (2). Use a 
chopping board stolen from the kitchen, if you can get  
away with it. Otherwise, the chopping boards are 
available from:  
IKEA (Sweden) 
WOOLWORTHS (UK) 
SAFEWAY (USA)  
 
Drill THREE of the nylon blocks, in the center, to fit the 

31mm tube (1). The fourth block (bottom) should be 
drilled with a 5 mm hole to allow water to run out. The 
bracket is bolted to the balcony handrail, using 35 mm 
exhaust (muffler) clamps (3). 
 
THE COIL (7) & (8)  
 
This is used to make the antenna resonate at lower 
frequencies. I wound all my coils using 4mm aluminum 
wire, but copper hydraulic brake pipe works as well. 
The coil is 10mm Dia (the same as a tin of DelMonte 
pineaple chunks)! The coil pitch is 1cm per turn. I used 
two pieces of plastic conduit (7) to support the coil. 
 
The coil uses about 1 meter of wire/pipe for every 
three turns. Flatten one end and drill a hole in it for 
connecting it to the antenna pole (1). If you use  
aluminum wire, then shorter pieces can be joined 
together with a brass insert from a car cable 
connector. Copper tube can easily be soldered. 
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FEEDING THE ANTENNA (5) & (9)  
 
Feed the antenna with 50 ohm coaxial cable, braid 
connected to the bracket (5) and the center conductor 
connected to an aligator clip. Select the band using the 
aligator clip (9):-  
 
0 turns = 14 MHz (20 meter band) (VSWR - almost 1:1) 
 
2 turns = 10 MHz (30 meter band) (VSWR - almost 1:1) 
 
6 turns = 7 MHz (40 meter band) (VSWR - about 1.1:1) 
 
51 turns = 3.8 MHz (80 meter band) (VSWR - about 
1.4:1) 
 
53 turns = 3.7 MHz (80 meter band) (VSWR - about 
1.4:1) 
 
55 turns = 3.6 MHz (80 meter band) (VSWR - about 
1.4:1) 
 
57 turns = 3.5 MHz (80 meter band) (VSWR - about 
1.4:1) 

 
 

 
 

Here is a photograph of one of the prototypes in my 
balcony. In the background you can just make out 
another one of these antennas, but with a bigger (63 
turn) coil. 
 

OTHER INFORMATION  
 
The mounting is very rubust, yet the wind resistance is 
rather low. Both my antennas have stood up to gale 
force winds; they hardly wobble!! You do not have  
to use 5.35 meters of for item (1) if you want to work 
on other bands, such as 18 MHz.  

If you intend to use more than 10 watts, then make 
sure you have a good  
1 cm, or more, of insulation between the aluminium 
pole (1) and the bracket (6). 
 
Have fun with this project. Regards from Harry - 
SM0VPO          -73!- 

 

 
 
 by Harry Lythall - SM0VPO 

mailto: sm0vpo@telia.com 
Credit  Line: 
http://web.telia.com/~u85920178/antennas/balcant2.htm 
 

 
You may have already seen my HF Balcony Antenna 
which was designed solely for 14MHz, then a coil was 
added to cover all the lower HF bands (10, 7 and 
3.5MHz). Following an article in RadCom I have now 
extended this antenna to cover all bands from 3.5MHz 
through to 30MHz without any switching or tuning. The 
antenna functions using both Fractal and Meander 
principles. The height of one turn of the loop gives 
coverage of the 10-meter band, the old balcony 
antenna covers 20-meters, an extra element covers 
17-meters and the 40-meter long meander gives  
coverage on the 80-meter band. Here is the measured 
range of the complete prototype antenna: 

Band   Range (MHz)   Worst VSWR      Center VSWR 
 80 m    3.55 - 3.70            3:1                       1.1:1 
 40 m    7.00 - 7.10            2.2:1                     2.2:1 
 30 m    10.10 - 10.15        2.3:1                     2.3:1 
 20 m     14.00 - 14.35      1.1:1                      1:1 
 17 m     18.07 - 18.17      1.2:1                      1.2:1 
 15 m      21.00 - 21.45      2.8:1                      2.5:1 
 12 m      24.89 - 24.99       2.1:1                     2.1:1 
 10 m      28.00 - 29.20        3:1                       1.1:1 
 
As you can see, the VSWR rises on some of these 
bands but the antenna is still 100% useable on all 
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bands without an ASCTU (ASTU or ATU). I have not 
tested the coverage outside amateur bands, I stopped 
when the VSWR became 3:1 or when the band edge 
was encountered. So what is the big secret? I have 
mentioned before in these pages that several 1/4-
wave or 1/2-wave antennas can be placed in parallel 
and fed with a single feeder. The resonant element will 
have an effect; the others presenting a high 
impedance. I tried to add two 1/4-wave antennas to 
cover the original 14MHz plus 29MHz, 18MHz and 
3.6MHz. When I tried it I was surprised that the 
antenna covered as much as 200KHz of the 3.5MHz 
band and other HF bands were ALL useable. Reports 
suggest that the effects on 14MHz have introduced a 
couple of dB's loss, but that is far less than one "S-
point". Here is the drawing of the antenna showing the 
original 14MHz pole (center) and the other two 1/4-
wave antennas I have added. 
 
I have shown a graphic likeness of the routing of the 
additional 43-meters of wire, they are wound on three 
plywood disks. The top and bottom disks are 100mm 
diameter and the center spacer disk is 300mm 
diameter, each drilled with 18 holes. It would have 
been better to have used nylon food reparation boards 
(from Ikea) but I didn't really have all that much 

 

 
confidence this antenna experiment would work so I 
began with this make-shift arrangement. I must also  
point out that putting your hand near this antenna will 
cause changes to the readings, so you may need to 
make a few minor adjustments in your own individual  
case. Here are photographs of the finished and 
working prototype antenna. 
 
The left insert shows the antenna mounted on the old 
balcony support bracket with the coil removed. The 
center insert shows a view from the bottom of the  
antenna. The orange wire is the 420cm 18MHz 
element. The right insert shows most of the complete 
antenna from a little distance. Notice how I have cut 
out material from the center spacer to reduce wind 
resistance and to help make it look a little less 
obtrusive for neighbors. The top spacer is identical to 

 

 
the bottom spacer. All three of the elements are 
connected in parallel at the feed point where I 
connected my 50-ohm feeder. The old coil is now 
obsolete and has been removed. 
 
Please note that this antenna idea is also governed by 
"Harry's Law" of coils:  
  You cannot wind coils like me and I cannot wind coils 
like you.   
 Coil-winding data is a constant that varies from 
person-to-person.  
This means that it may NEED some adjustment in your 
own environment, depending upon proximity of other 
artifacts, humidity, groundplane efficiency and even 
the color of the flag you have fitted to the top of the 
original 14MHz pole.  
Begin antenna assembly by making and fitting the top, 
middle and bottom spacers. To trim the spacers, 
 

temporarily add a 3-meter length of wire, making a 
small tight loop at the top to remove the surplus. 
Check the VSWR at 29MHz and adjust the top-spacer 
position, re-coiling the surplus wire, until the antenna is 
resonant with VSWR better than 1.5:1. Fix the spacer 
positions using hose-clamps or whatever other bright 
ideas you may have. Now remove the 3-meter wire 
and sew the 40-meters of wire through the holes. 
Check the VSWR at 3.6MHz, or whatever part of the 
80-meter band you want. Remove wire to achieve 
resonance. Fit the 1.5-loop, 4.2-meter length of wire 
for the 18MHz element. This loop only comes  
1/2-way down the cage, so add some nylon line and 
secure it to the bottom spacer. Do not tie anything to 
the center spacer. The wire I used was 7-ampere  
multi-strand household mains-wiring cable. 
Have fun with this project. Regards from Harry - 
SM0VPO    -73!-  
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by Igor Grigorov, VA3ZNW 
mailto: antentop@antentop.org 
 

Almost all modern buildings contain lots metal parts 
inside. For example, any building has water pipes 
(as a rule copper), main wires, telephone wires, 
inner metal skeleton. Some building has a water 
(steam) heating system. The hidden metal parts can 
work as transmitting antenna. You only have to 
connect your transmitter to the metal in proper way.  
 
In this article we discus antennas based on domestic 
water heater system. Let’s name the antennas 
‘Water Heater Antenna System’, or just WHAS. 
Certainly, diagram directivity and efficiency of WHAS 
often are far from desirable. Anyway such antennas 
allow ham to be on the Air. 
 
Base of WHAS  
 
Water steam pipes, which go from down to up 
through a building, create hidden metal structure. 
The question is: in what manner we can connect to 
the pipes in order to these ones work like an 
antenna. Below we discuss several ways how to do 
it.  
 
Before you go to create your own WHAS please 
keep in mind the advice. Do not use powerful TX, 
limit your power to 50 (and below) watts. At large 
power, at first you may do a burn to your neighbors, 
at second large power can create unhealthy 
electromagnetic environment at your place.  
 
My experiments show that there is no big difference 
in operation between WHAS designed either in brick 

A Good Antenna for the 160 meters 

or inside concrete building. At my experiments 
WHAS lose 2- 6 balls (at scale RS) to outdoor 
antennas. As rule WHAS lose more at operation on 
the higher HF amateurs bands. Efficiency WHAS 
dramatically falls from the 12-m band. However the 
antennas can work very well at the 160- 30 meters. 
By one from the bands WHAS sometimes work 
better the outdoor antennas. As rule WHAS is very 
noisy at working on receiving, so, use a separately 
receiving antenna.  
 
WHAS with Gamma Matching  

 
 WHAS used gamma matching is very simple in 
design and good in work. Fig. 1 shows the design. 
As rule the WHAS works not bad on the most of 
ham HF bands. 
 
 

Electrical contact to battery of heating is done at two 
places, one near the ceiling another close to the battery of 
heating. Wire of gamma matching is located approximately 
in 5- 10 centimeters from the pipe of heating. For fixing the 
distance it is possible to use empty plastic bottles from soft 
drinks. The WHAS is connected to TX through an ATU. 
Ground of the ATU is connected to battery of heating. For 
better work the WHAS install ferrite rings (5- 20 ring with 
any permeability) at two ends of the coaxial cable going 
from TX to ATU.  
 
Two Wire Line WHAS 

 
The WHAS works not at all location. Make an experiment 
at your place to check its work. Sometimes at some 
location the WHAS works very well. The WHAS has only 
one advantage - this one is very simple in design. Fig. 2 
shows the design. The pipes are connected to an ATU by 
any two wire open line or just by single wires. 
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Figure 1   WHAS used gamma matching 
 

For the antenna design you need two located near 
to each other heater pipes. The pipes make a 
substitute open two ‘wire’ line. The line is radiated by 
itself however if you are lucky and the substitute 
open two ‘wire’ line is terminated on something that 
can be an antenna (such case is not rare at all) the 
WHAS will work very efficiently.  
 
Use an ATU with symmetrical output for the design. 
Other versa, if you have an ATU with unbalance 
output, find from experiments to which tube need to 
connect the ATU ground. For better work the WHAS 
install ferrite rings (5- 20 ring with any permeability) 
at two ends of the coaxial cable going from TX to 
ATU.  
 
  

Direct Feed WHAS 
 

Direct feed WHAS has efficiency less the two above 
described WHAS but this one is very easy to design. 
 
Use direct feed WHAS if you can not use the two above 
described WHAS. Fig. 3 shows the design of direct feed 
WHAS. Design of the direct feed WHAS is simple. A clamp, 
which should provide good electric connection, put on a 
pipe at any place. An ATU output is connected to the 
clamp. A counterpoise of 5- 10 meters in length is 
connected to the ‘Ground’ of the ATU through known 
device ‘Artificial Ground.’  
 
 

 
 

Figure 2  Two Wire Line WHAS 
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Figure 3 Direct feed WHAS 
 

Usually the antenna can be matched at most of 
amateur HF bands. For better work the WHAS install 
ferrite rings (5- 20 ring with any permeability) at two 
ends of the coaxial cable going from TX to ATU.  
 
 
 

At my experimenters with WHAS I have used ATUs and 
‘Artificial Ground’ described in reference [1]. 

 

References 
 

1. Igor Grigorov. Antennas. Matching and Adjustment. – 
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Battery of Heating 
  
 
http://www.antentop.org/   mirror:  www.antentop.boom.ru Page 48 
 



ANTENTOP- 01- 2005, # 007    Loads Window Dipole Antennas with Capacitive 
 

 
 

  
by Igor Grigorov, VA3ZNW 
mailto: antentop@antentop.org 
 

It is possible to install a dipole antenna with 
capacitive loads for the 6 and 10 meters bands at a 
standard window with sizes 140х150 or 140х210 
centimeters. The design of that window antenna for 
the bands can be simple as well as the antenna 
impedance can be easy matched with 50-Ohm 
coaxial cable. That dipole antenna with capacitive 
loads installed at upper floor of a high-rise building 
can provide DX- QSOs. 
 
However, a dipole window antenna with capacitive 
loads for bands low the 10-meters, if this one is 
installed at a standard window with sizes 140х150 or 
140х210 centimeters, has low input impedance and 
narrow bandwidth so the antenna is hard to match. 
Hence antennas for bands low the 10 meters are not 
discussed in this article. 
 
Types of a Dipole Antenna with Capacitive 
Loads 
 
There is several ways to install a dipole antenna with 
capacitive loads at a window. The best way is to 
install a dipole antenna with capacitive loads by the 
center of the window. In that case the antenna can 
be installed at any house as made from a brick or 
wood as well as made from a concrete. Let’s name 
the antenna “antenna central installation.” If a house 
made of a brick or wood it is possible to install the 
dipole antenna with capacitive loads by up or down 
of the window. Let’s name the antenna “antenna up 
or down installation.” Of course, a non metal window-
frame works better the metal one. 
 
Feeding Coaxial Cable of a Dipole Antenna 
with Capacitive Loads 
 
Ferrite rings (5- 20 ring with any permeability) 
installed at two ends of the coaxial cable going from 
TX to the antenna prevent RF- currents going from 
the antenna to TX. Since the rings do balun’s job. 
Fasten the rings at the coax with a Scotch. The 
coaxial cable going from the antenna to the window-
sill should be placed athwart to the antenna. 
However the coaxial can be placed as you want at 
you room. 
 
 
 
 

Stuff for a Dipole Antenna with Capacitive Loads 
 
A dipole antenna with capacitive loads can be made of a 
flexible multi- wire cable as well as of a strand wire. Any wire 
is good as naked as well covered by plastic isolation. 
Diameter of the wire can be near 1- 2 millimeters (12- 18 
AWG). Use wire as much thick as possible. Compare to 
antenna made from thin wire thick antenna has wider 
bandwidth. It is wise (because it is cheap) to do a dipole 
antenna with capacitive loads without ends insulators. The 
antenna can be installed with help of a rope or plastic (as 
well as fishing) cord. A dipole antenna with capacitive loads 
of up or down installation can be installed directly (with help 
of nail or staple) at plastic or wooden window frame.  
 
Window Dipole Antennas with Capacitive Loads for 
6-meters Band 
 
Figure 1 shows a schematic (Figure 1a) and design (Figure 
1b) of a window dipole antenna with capacitive loads of 
central installation. Figure 2 shows a schematic of a window 
dipole antenna with capacitive loads of up or down 
installation. The design of the antenna is similar to design 
shown at Figure 1b. The design of the both antennas is 
simple. Two ropes are installed at two ends of the window. 
Capacitive loads fastened to the ropes by thin wires or 
ropes. Third rope is installed at the center of the window. 
Antenna central insulator (made from a piece of any plastic 
or PC board) is fastened to the rope.  
 

 
Figure 1 A window dipole antenna with capacitive 
loads of central installation 
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Figure 1 A window dipole antenna with 
capacitive loads of central installation 

 

 
Figure 2 A window dipole antenna with capacitive 
loads of up or down installation 

 
Adjustment of the both antennas is simple. A SWR- 
meter or HF- bridge (see References [1]) is 
connected to feed points of the tuned antenna. 
Gradually shorten ‘moustaches’ (symmetrically each 
moustache) of the antenna to minimum SWR or 
when antenna input impedance is active (has no 
reactive component) at needed frequency. At 
shortening moustaches the moustache wires roll up 
to a little coil.  
 
Parameters of the Window Dipole Antenna 
with Capacitive Loads of Central Installation 
 
Theoretical parameters of the antennas (copper, wire 
in 1-mm (18- AWG) diameter) were simulated with 
help of MMANA (see References [2]).  

Figure 3 shows the input impedance of the antenna 
installed at window 150-cm wide. Figure 4 shows the input 
impedance of the antenna installed at window 210-cm wide.  
Theoretical input impedance for ‘narrow’ antenna is 42- 
Ohms, for ‘wide’ antenna is 60- Ohms. The data are very 
good matched with my practical measurement of the 
antennas. A 50- Ohm coaxial cable should be used for 
feeding of the antennas. This one can be connected directly 
to antenna feed points, as it is shown at Figure 1. A 75- 
Ohm coaxial cable is possible to use for the antenna 
installed at wide (210 cm) window. Figure 5 shows a SWR 
at 50- Ohm coaxial for ‘narrow’ antenna shown at Figure 1. 
Figure 6 shows a SWR at 50- Ohm coaxial for ‘wide’ 
antenna shown at Figure 1. Theoretical gain for the 
antennas is near 1,5- 1,7 dBi. 

 

 
Figure 3 Input impedance of ‘narrow’ antenna 
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Figure 4 Input impedance of ‘wide’ antenna 
 

 
 

Figure 5 SWR at 50- Ohm coaxial for ‘narrow’ antenna 
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Figure 6 SWR at 50- Ohm coaxial for ‘wide’ antenna 
 

A ‘narrow’ antenna of central installation has 
theoretical pass band 1300 kHz at SWR 1,5:1 at 50- 
Ohm coaxial cable, and pass band 2744 kHz at 
SWR 2:1 at 50- Ohm coaxial cable. A ‘wide’ antenna 
of central installation has theoretical pass band 1480 
kHz at SWR 1,5:1 at 50- Ohm coaxial cable, and 
pass band 2979 kHz at SWR 2:1 at 50- Ohm coaxial 
cable. It is quite enough for working at 6- meters 
band especially since the real antenna has pass 
band wider the theoretical. 
 
Parameters of the 6- meters Band Window 
Dipole Antenna with Capacitive Loads of Up 
and Bottom Installation 
 
Theoretical parameters of the antennas (copper, wire 
in 1-mm (18- AWG) diameter) were simulated with 
the help of MMANA. Figure 7 shows input 
impedance of the antenna installed at window 150 
cm wide. Figure 8 shows input impedance of the 
antenna installed at window 210 cm wide.  
Theoretical input impedance for ‘narrow’ antenna is 
43- Ohms, for ‘wide’ antenna- 60- Ohms. The data 
are very good matched with my practical 
measurement of the antennas.  
 
A 50- Ohm coaxial cable should be used for feeding 
of the antennas. This one can be connected directly 
to antenna feed points, as it is shown at Figure 2. A 
75- Ohm coaxial cable is possible to use for an 
antenna installed at wide (210 cm) window.  

Figure 9 shows a SWR at 50- Ohm coaxial for ‘narrow’ 
antenna shown at Figure 2. Figure 10 shows a SWR at 50- 
Ohm coaxial for ‘wide’ antenna shown at Figure 2. 
Theoretical gain for the antennas is near 1,5- 1,7 dBi. 
 
A ‘narrow’ antenna with capacitive loads of up or down 
installation has theoretical pass band 1377 kHz at SWR 
1,5:1 at 50- Ohm coaxial cable, and pass band 2697 kHz at 
SWR 2:1 at 50- Ohm coaxial cable. A ‘wide’ antenna with 
capacitive loads of central installation has theoretical pass 
band 1393 kHz at SWR 1,5:1 at 50- Ohm coaxial cable, and 
pass band 2876 kHz at SWR 2:1 at 50- Ohm coaxial cable. 
It is quite enough for working at 6- meters band especially 
since the real antenna has pass band wider the theoretical. 
 
Window Dipole Antennas with Capacitive Loads for 
10-meters Band 
 
Figure 11 shows schematic a window dipole antenna with 
capacitive loads of central installation. Figure 12 shows 
schematic a window dipole antenna with capacitive loads of 
up or down installation. Antenna central installation can be 
installed at window 210-cm wide. Antenna up or down 
installation can be installed at window 150 or 210-cm wide.  
 
The design of the both antennas is similar to design shown 
at Figure 1b. Two ropes are installed at two ends of the 
window. Capacitive loads fastened to the ropes by thin 
wires or ropes. Diagonal capacitive loads are spread by thin 
ropes. Third rope is installed at the center of the window. 
Antenna central insulator (made from a piece of any plastic 
or PC board) is fastened to the rope.  
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Figure 7 Input impedance of ‘narrow’ antenna 
 

 
 
 

Figure 8 Input impedance of ‘wide’ antenna 
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Figure 9 SWR at 50- Ohm coaxial for ‘narrow’ antenna 
 
 

 
 

Figure 10 SWR at 50- Ohm coaxial for ‘wide’ antenna 
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Figure 11 A window dipole antenna with capacitive loads of central installation 

 
Adjustment of the both antennas is simple. A SWR- 
meter or HF- bridge (see References [1]) is connected 
to feed points of the tuned antenna. Gradually shorten 
moustaches (symmetrically each moustache) of the 
antenna to minimum SWR or when antenna input 
impedance is just active (have no reactance) at needed 
frequency. At shortening moustaches the moustache 
wires roll up to a little coil.  
 
Input Impedance of 10-meters Band Window 
Dipole Antennas with Capacitive Loads  
 
Theoretical parameters of the antennas (copper, wire in 
1-mm (18- AWG) diameter)  were simulated with the 
help of MMANA. Figure 13 shows input impedance of 
the antenna shown in Figure 11. Theoretical input 
impedance of the antenna is 22- Ohms. Practically 
measured input impedance of the antenna was 30- 
Ohms. Losses in neighbor objects add the 8 Ohms. 
Theoretical gain for the antennas is near 1,5- 1,7 dBi. 

 

 
 

Figure 12 A window dipole antenna with 
capacitive loads of up or down installation 

 

 
Figure 13 Input impedance of the antenna shown in Figure 11 
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Feeding of 10-meters Band Window Dipole 
Antennas with Capacitive Loads  
 
Since 10- meters band window dipole antenna with 
capacitive loads has low input impedance a 
matching device must be installed between the 
antenna and feeding coaxial cable.  

MMANA allows to simulate such matching device. Figure 
14 shows schematic of that matching device as well as data 
for different antennas. Of course, it needs adjust a little the 
L and C to particular antenna. 
 

 
 

Figure 14 Matching device for antenna with capacitive loads 
 

SWR of 10 – meters Band Window Dipole 
Antennas with Capacitive Loads  
 
Figure 15 shows a SWR at 50- Ohm coaxial connected 
through a matching device (see Figure 14) to antenna 
shown at Figure 11. SWR was simulated by MMANA.  
 

The antenna has theoretical pass band 375 kHz at SWR 
1,5:1 at 50- Ohm coaxial cable, and pass band 750 kHz 
at SWR 2:1 at 50- Ohm coaxial cable. It is not enough 
for working at all 10- meters band. However, due the 
losses at neighbor subjects the pass band of the 
antenna is wider the theoretical one.  

 
 
 
 
 

Figure 15 SWR at 50- Ohm coaxial connected through a matching device (see Figure 14) to 
antenna shown at Figure 11 
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Parameters of the 10- meters Band Window 
Dipole Antenna with Capacitive Loads of Up and 
Bottom Installation 
 
Theoretical parameters of the antennas (copper, wire in 
1-mm (18- AWG) diameter)  (see Figure 12) were 
simulated with help of MMANA. Figure 16 shows input 
impedance of the antenna installed at window 150 cm 
wide.  

Figure 17 shows input impedance of the antenna 
installed at window 210 cm wide.  Theoretical input 
impedance for ‘narrow’ antenna is 12- Ohms, for ‘wide’ 
antenna- 26- Ohms. Practically measured impedance is 
higher on 8- 10 Ohms the theoretical due losses at 
neighbor subjects. Figure 18 shows a SWR at 50- Ohm 
coaxial connected through matching device (see Figure 
14) to ‘narrow’ antenna (see Figure 12). 

 
 

Figure 16 Input impedance of the antenna installed at window 150-cm wide 
 

 
 

Figure 17 Input impedance of the antenna installed at window 210-cm wide 
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Figure 19 shows a SWR at 50- Ohm coaxial connected 
through matching device (see Figure 14) to ‘wide’ 
antenna (see Figure 12). SWR was simulated by 
MMANA. Theoretical gain for the antennas is near 1,1- 
1,3 dBi 
 
A ‘narrow’ antenna with capacitive loads of up or down 
installation has theoretical pass band 157 kHz at SWR 
1,5:1 at 50- Ohm coaxial cable, and pass band 314 kHz 
at SWR 2:1 at 50- Ohm coaxial cable. A ‘wide’ antenna 
has theoretical pass band 425 kHz at SWR 1,5:1 at 50- 
Ohm coaxial cable, and pass band 733 kHz at SWR 2:1 
at 50- Ohm coaxial cable. 

So those antennas can work only at a part of the 10 
meters band. For working at all 10- meters band 
matching device can be retuned for needed frequency. 
However, the ‘wide’ antenna often works at all 10 
meters band without retuning the matching device due 
losses at neighbor subjects. 
 
References: 
1. Igor Grigorov. Antennas. Matching and Adjustment. – 
Moscow. RadioSoft, 2002. ISBN 5-93037- 087-7 

2. http://dl2kq.de/ 
 

 
 

Figure 18 SWR at 50- Ohm coaxial connected through matching device to ‘narrow’ antenna 

 
 

Figure 19 SWR at 50- Ohm coaxial connected through matching device to ‘wide’ antenna 
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 Igor Grigorov, VA3ZNW 
 

E-mail: antentop@antentop.org 
  
It was in winter 1994. In that time heavy winter 
winds destroyed my outdoor antennas. I could 
not do repairs of the antennas at cold winds and 
snowdrifts so I decided to try indoor antennas. I 
tried several antennas at the times. The article 
describes one of them, a very simple antenna 
that can work at all amateurs bands.  
 
Figure 1 shows the design of this antenna. 
It is a loop of a wire that installed at the 
perimeter of a window with sizes 210 x 
140 centimeters. The loop is loaded to 600 
Ohms from one side another side of the 
loop is connected to a transformer 9:1. 

 So this transformer provides matching 600 Ohms 
to 75 Ohms. At the time I used a home made 
transceiver plus a home made broadband 
transistors PA that worked well to load of 75 Ohm. 
The antenna worked from 160 through 10 meters, 
however, at 160 and 80 meters the antenna 
worked not satisfactorily. But at 40 and at the 
others higher bands the antenna did not bad job.  
 

  

 
Figure 1 Broadband indoor antenna 

 
For the antenna I used a home made RF 
transformer. Figure 2 shows the schematic and 
design of the transformer. Winding of the 
transformer was made by a twisted wire, 2 twist 
per 1 centimeter, each wire was 0.7-mm in 
diameter (21 AWG), each wire was covered by 
Teflon. For form of the transformer I used a ferrite 
core from a yoke of a color 27” TV.  
 
The numbers of turns of the transformer depend on 
the sizes of the yoke core and on to working 
frequencies. I could not manage to make a 
transformer that would provide job of the antenna 
at 160 through 10 meters. Three different 
transformers were used to cover the range of 160- 
10 meters. 

I switched needed me transformer when I changed a band.  
At my case, for 160- 80 meters the transformer contained 
18 turns, for 40- 20 meters the transformer contained 12 
turns, for 15- 10 meters the transformer contained 8 turns. 
The turns were evenly distributed on the ferrite ring. The 
transformers were placed in a box made of PC- board stuff. 
The box was located near antenna terminal. See photo. 
 
Figure 3 shows the circuit for testing of a working range of 
the RF transformer. Output of the transformer is connected 
to 600 Ohm load, input to a RF- Bridge. When working 
range of the transformer is determinate, you can change 
the range in needed side.  It is possible to lower frequency 
range of the transformer by increasing number of its turns.   
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Figure 2 Transformer 9:1 

 
 

It is possible to increase frequency range of the transformer by 
decreasing number of its turns.   After adjustment of the 
transformer at active load 600 Ohm connect the transformer to 
real antenna and do fine tuning by increasing/decreasing turns on 
1-2 turns. 
 

 
 

Box with RF transformers installed near a window 

 
Figure 3 Circuit for testing of a 

working range of the RF transformer 
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At that times I had a broadband transformer 9:1 
from an old marine transmitter, the transformer 
worked good at 160- through 10 meters, but, 
unfortunately, the transformer had small sizes and 
it was very hot already at 50 Watts. Transformers 
made on a yoke ferrite core from 27” TV worked 
good at 200 Watts… 
 

I experimented with antenna loads of 450 and 300 Ohms 
however, antenna with these loads was hard to match.   

 
Recently using MMANA (References 1) I simulated 
parameters of the antenna loaded to 600, 450, 300 Ohms.  
For simplification it was supposed that the antenna is 
located in a free space. Table 1 shows the data. 
 

 
Table 1 Data for broadband antenna 
 

Gain, dB SWR Band, 
meters 600 Ohm 450 Ohm 300 Ohm 600 Ohm 450 Ohm 300 Ohm 
160 -56 -56 -56 1.05:1 1.1:1 1.1:1 
80 - 44 - 44 - 44 1.07:1 1.2:1 1.5:1 
40 - 30 - 30 - 30 1.2:1 1.6:1 2.6:1 
20 - 19 - 19 - 19 1.4:1 2.25:1 4.6:1 
15 - 13 - 13 - 13 1.55:1 2.7:1 6.1:1 
10 - 10 - 10 - 10 1.62:1 2.6:1 5.2:1 
 
 
The table shows that the antenna has best SWR at 
160 through 10 meters only at the 600 Ohm load. I 
can notice, that in real conditions, the antenna has 
SWR better then shown by the Table 1 because 
losses RF energy in the nearest subjects.  

 
The table shows that the antenna is ‘dead’ at 
ranges 160 and 80 meters, but at good 
propagation you could make QSOs. Antenna gain 
is small at 40 through 10 meters too, but already 
even at rather average propagation (and 100 
Watts in the antenna) I could easy make QSOs 
using the antenna.  
 
MMANA shows that the antenna has one sided 
directivity, but I could not see that when I have used 
the antenna. See screenshots of the antenna 
simulated by the MMANA. 
 
References 
 
1. http://mmhamsoft.ham-radio.ch/ 
 
73! I.G. 
 

 
 

Broadband Antenna  in MMANA 

 
 

 
 

http://mmhamsoft.ham-radio.ch/ 
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Broadband Antenna. Z at 600 Ohm, 1.55- 12.55 MHz 

 

 
Broadband Antenna. Z at 600 Ohm, 13.25-  29.25 MHz 

 

 
Broadband Antenna. SWR at 600 Ohm, 1.55- 12.55 MHz 
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Broadband Antenna. SWR at 600 Ohm, 13.25-  29.25 MHz 

 

 
Broadband Antenna. Gain  at 600 Ohm, 1.55- 12.55 MHz 

 

 
Broadband Antenna. Gain at 600 Ohm, 13.25-  29.25 MHz 
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Broadband Antenna. Plot at 600 Ohm, 1.55- 12.55 MHz 

 

 
Broadband Antenna. Plot at 600 Ohm, 13.25-  29.25 MHz 

 

 
Broadband Antenna. Z at 450 Ohm, 1.65-  12.65 MHz 
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Broadband Antenna. Z at 450 Ohm, 13.05- 29.05 MHz 

 

 
Broadband Antenna. SWR at 450 Ohm, 1.65-  12.65 MHz 

 

 
Broadband Antenna. SWR  at 450 Ohm, 13.05-  29.05 MHz 
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Broadband Antenna. Gain at 450 Ohm, 1.65-  12.65 MHz 

 

 
Broadband Antenna. Gain at 450 Ohm, 13.05-  29.05 MHz 

 

 
Broadband Antenna. Plot at 450 Ohm, 1.65-  12.65 MHz 

 
http://www.antentop.org/      Page 104 
 
 



ANTENTOP- 01- 2005, # 007    Broadband Indoor Antenna 
 

 
Broadband Antenna. Plot at 450 Ohm, 13.05-  29.05 MHz 

 

 
Broadband Antenna. Z at 300 Ohm, 1.55-  12.55 MHz 

 

 
Broadband Antenna. Z at 300 Ohm, 13.05-  29.05 MHz 
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Broadband Antenna. SWR at 300 Ohm, 1.55-  12.55 MHz 

 

 
Broadband Antenna. SWR at 300 Ohm, 13.05-  29.05 MHz 

 

 
Broadband Antenna. Gain at 300 Ohm, 1.55-  12.55 MHz 
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Broadband Antenna. Gain at 300 Ohm, 13.05-  29.05 MHz 

 

 
Broadband Antenna. Plot at 300 Ohm, 1.55-  12.55 MHz 

 

 
Broadband Antenna. Plot at 300 Ohm, 13.05-  29.05 MHz 
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 Credit Line: 

 “U- QRP- C. Reference Book- #3”  1991 year. 

 
  
At QRP rubric at Antentop 01- 2005 I use stuff from old 
Soviet QRP magazine published by the U- QRP- C at 
1991. It was named  “U- QRP- C. Reference Book- #3,”  
you can see its cover at the right. The schematics, 
which were published there, are very interesting till now. 
 
The simple QRP TX used two FETs was published at   
“U- QRP- C. Reference Book- #3,”  page 4. I have done 
the TX, it worked pretty well! I have tried it in several 
ways. Pair low power FETs (300 MHz, 300 mWt) did 
very good job, near 200- 300 mWts output without 
problem. I put in parallel up to 5 the same transistors 
(instead output transistor), it gives near 1 watts, the 
transistors were without a heat sink. Of course, goog 
results were obtained at first FET (300 mWt, 300 MHz), 
second MOS, 300 MHz, 3 watts. I have near 2 watts at 
24 Volts. 
 
If instead C2  you use a variable capacitor, you can use 
quartz for 3500 or 1750 kHz. Of course, the transmitter 
works good at another bands, for 30, 20, 15 and 10 
meters, however, the power is dropped. At 80 and 160 
meters the TX has good power and clean tone. I did 
experiments with the TX and RF- generator, I removed 
the quartz, and put output of the generator to clips 
‘VFO.’ So, I have got very nice small TX, that worked 
very good. 
 
Data: L1= L2: diameter 30 mm, winding length 35 55, 15 
turns, L2 tap from middle, L3 3 turns above center L2. 

 
I strongly recommend you try the simple TX.  
73/72! I. G. 

 
First page of the  

“U- QRP- C. Reference Book- #3’ 
 

Figures of the TX  are reproduced from  “U- QRP- C. Reference Book- #3.’ 
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The simple regenerative receivers were published at   
“U- QRP- C. Reference Book- #3,”  page 6. I have 
done the receivers, they work pretty well!  
73/72! I. G. 

Credit Line: 
 “U- QRP- C. Reference Book- #3”  1991 year. 

 
DATA:  
Transistor can be any RF FET. Output transformer can 
be any output transformer from a transistor radio.  
L1 depends on used band. I used collections inductors 
wired at form diameter 20 mm with wiring length 25 
mm. For 10- 20 meters, L1 contains 9 turns, L2 
contains 2 turns near cold end L1. For 20- 40 meters  
L1 contains 15 turns, L2 contains 3 turns near cold 
end L1. For 80- 160 meters L1 contains 45 turns, L2 
contains 10 turns near cold end L1. Antenna capacitor 
120-pF may be 2- 120-pF  in value.  

 
  
 
 
 
Use the two- tank circuit at input clips of the receivers. It 
gives you cleaning from unwanted stations and provides 
your thin Air. 

 
  

 
 

Data for L the same as for above receiver. Tap made 
from 1/6 parts of the L. Resistor on *51 Ohm should be 
pickup  for used band (or, the same, used L). Inductor 
for 2.5 mH is home brew, it contains 200 turns onto a 
ferrite ring 20x12x4 mm, permeability 600. Transistor 
used in regenerative stage should be good RF 
transistor with f = 300 MHz, and gain =100 and more.  
Any audio transistors can be used in audio amplifier. 
 

 
 

Hope, you will have fun with the receivers! 
73! Igor, VA3ZNW 

 
Figures of the receivers are reproduced from  “U- QRP- C. Reference Book- #3.’ 
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The QRP PA was published at   “U- QRP- C. 
Reference Book- #3,”  page 3. I have done the PA as 
well as for 10 meters as well as for others high  (20-12 
meters) amateurs bands. It works well! It gives near 1 
watts to 50(75) Ohm load. 
73/72! I. G. 
 
DATA (for 10 meters):  
L1, L2- RFC, 10 micro Henry. 
L3- 7 turns, wire diameter is 0.7 mm (21 AWG), form 
diameter is 7 mm (used old inductor from IF tract of 
tube TV, the inductor has a ferrite core), tap from 2 
turn from cold end; 

L4- 5 turns wire diameter is 0.7 mm (21 AWG), form 
diameter is 7 mm (used old inductor from IF tract of tube 
TV, the  inductor has a ferrite core); 
T1- f= 300 MHz, gain 100 
T2- f= 600 MHz, gain 50, 3 watts output. Need be 
installed at a small heat sink. 
 
Figure PA is reproduced at  “U- QRP- C. Reference 
Book- #3.’ 
 
Early 1991  the PA  with some modifications was 
published at different References, one of them: 
 
Polyakov V.T. : To the Ham about the DC 
Technique. Moscow, 1990. 
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 Igor Grigorov, VA3ZNW 
 

E-mail: antentop@antentop.org 
 

  
It was… Well, when it was… I guess, it was at the 
end 80s and in the beginning of the 90s. 
Perestroyka. Gorbachev. Eltcin stand on a tank…  
Well, it has no matter to our transceiver. At the 
times I was the director of the cooperative 
“Vibrissa.” Well, it was one- man cooperative, so, I 
was as the director as the main worker. I did 
equipment for radio amateurs.  

The transceiver was one of my products. I have done near 
50 samples of the transceiver. It worked very well. At 1991 I 
sent the description of the transceiver to the magazine of 
the “U- QRP- C.”  The article is used copies of the original 
schematics published by “U- QRP- C. Reference Book- #3,”  
pages 9- 10. The whole issue of the “References” is on the 
“CD- Antentop- V007.01” 

  

 
 

QRP CW Transceiver. View on to Parts 
  

 
 

QRP CW Transceiver. View on the PC Board 
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CW Transceiver 20- Meters 
( See schematic on the page 68. Schematic is 
from the original manual.  Was reproduced at  
“U- QRP- C. Reference Book- #3) 
 
DATA: 
RF Power: near 1 watt at 24 V. 
Range of Feeding Voltage: 18- 24 Volts 
Antenna impedance: 75 Ohms (can be any 
desirable) 
Quartz Stabilization Frequency.  
Shift TX/RX: 400… 700 Hz. 
VXO: 3… 6 kHz (depends on used quartz) 
 
DESCRIPTION: 
RX MODE: T1 is mixer. Used power RF MOS 
transistor, 3 Watts, 250 MHz.. T2 is oscillator, the 
same as 2N2222. Operational amplifier any 
available. Here used with gain 100,000.  
TX MODE: Relay P1 turns T1 to TX mode. Parts 
R12, C16, D1 do frequency shift on 400… 700 Hz 
(depends on used quartz). It is possible to use 
quartz both as on 7 as on 14 MHz. T1 is installed 
on a small heater sink, so long duty TX mode 
available.  

I did tuning of the L1C1C2C3 to match 75 Ohm 
coaxial, however, it is possible to tune this one on 
any load in the range of 50- 300 Ohms by 
C1C2C3.  
Transceiver can work without a quartz if you go 
connections shown in dotted line. Of course, the 
frequency would be nonstable.  
 
PARTS:  
L1- 9 turns, wire 1 mm (18 AWG), diameter 10 
mm, inductance 0.5 micro Henry. 
L2-25 turns on Soviet Resistor MLT- 1, wire 0.2 
mm (30 AWG), inductance 3 micro Henry; 
L3-60 turns,   wire 0.1 mm (38 AWG), diameter 3 
mm, inductance 7 micro Henry. 
RFC- inductance 10 micro Henry. 
 
Transceiver was assembled in a box from TV 
tuner.  
References: Polyakov V.T. : To the Ham about 
the DC Technique. Moscow, 1990.  

  

 
 

Cable with Connector. Figure from the original manual.  
 Was reproduced at  “U- QRP- C. Reference Book- #3 
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 Yuri Murashev, RX3AEW 
 

Sorry for pictures’ quality – they were taken by my 
cell-phone.  The design of the key is simple, see 
Figure 1. Three copper areas are cut on a small PC- 
board. Two upper ones are for ‘dot- dash,’ rest 
below is ‘ground.’ Copper strips with thickness in 0.5 
mm are soldered to each dot- dash area, a metal 
end from a glass fuse is soldered to the ground 
area. Plastic buttons (special dash pots used at 
furniture) are glued to the copper strips. The PC 
board is placed to a little nice black box made from a 
metal. 
 
The box with key board inside the one is fastened by 
a screw to transceiver’s push-to-talk switch. The 
screw is screwed instead a screw (too much ‘screws 
in one sentence!) that early was hold a clip. The 
push-to-talk switch has not flat surface, so a pillow 
made of polyurethane is placed under the ‘black 
box.’ Key wires are into push-to-talk switch cable. 
 
While QSO the push-to-talk switch is in the left hand, 
by the hand do turn RX/TX, keying do by the right 
hand.  

73/72! 
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MMANA is free for Amateur Radio Use 
http://mmhamsoft.ham-radio.ch/ 

 
MMANA is an antenna-analyzing tool based on the 
moment method, which was introduced in MININEC.
MMANA version 2.03 provides ability to change the 
language of signs and messages for the program.  
There are three languages provided for the version 
2.03 by default: English, Russian (more information 
about Russian MMANA available on DL2KQ's website: 
http:\\www.dl2kq.de) and Bulgarian. 

 
by: 

JE3HHT - Makoto Mori . .. . 
DL1PBD - Alex Schewelew .  
DL2KQ - Igor Gontcharenko.  

 

Users can easily write a file in their own language 
by editing the English one. This means, MMANA 
will be able to communicate with an user in ANY 
language, actually in the language of his operation 
system, and that users will be able to write 
language files themselves.  

Besides, a user is now able to edit the program's 
signs, messages and Help file in his own language.  

German version of MMANA available: 
http:\\www.dl2kq.de/mmana/4-7.htm 

 

 
  

 
http://mmhamsoft.ham-radio.ch/ 
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NEC- 2 for MMANA is free for Amateur Radio Use 
 

 by Dimitry Fedorov, UA3AVR 
http://www.qsl.net/ua3avr 

 
NEC-2 for MMANA is useful utility for MMANA. It is 
intended for calculation of *.maa files and for 
simulation of antenna models using input language 
NEC-2 and based on MMANA models. 
 
  - Norton ground model and calculations used with 
NEC-2 extended thin wire kernel. Also it is possible to  

calculate in a case where wires are in dielectric isolation 
   
NEC-2 engine compiled by Arie from Neede,  
Netherlands. More information available on UA3AVR's 
website: 

http://www.qsl.net/ua3avr 
 

  

 
  

 
 

http://mmhamsoft.ham-radio.ch/ 
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The weather accompanies us all our life. We are 
interested in the weather health and mood. I am sure 
that every Radio amateur can forecast the weather. 
For it it's necessary to have PC, simple HamComm 
modem, RX, computer software JVFAX v.7.0 and etc. 
(author DK8JV), and without doubt a wish. 

Peter P. Grytsay, US1REO 
 

15-B Moskovska Str., Apt 58, 
 Nizhyn, Chernihiv Region, 16608, UKRAINE  

E-mail: pg(dog)ne.org.ua 
  

The weather accompanies us all our life. We 
are interested in the weather every day, it 
influences our health and mood.  

I am sure that every Radio amateur can 
forecast the weather. For it it's necessary to 
have PC, simple HamComm modem, RX, 
computer software JVFAX v.7.0 and etc. 
(author DK8JV), and without doubt a wish.  

On the frequency 7880 or 13880 KHz weather 
maps are regularly transmitted from 
Germany. It is possible to receive surface 
synoptic charts, weather forecast charts for 
24(30), 48, 72, 96 hours beforehand and 
other charts. Corrected block of charts are 
transmitted several times a day. Surface 
synoptic charts reflect real weather condition. 
On the weather forecast chart you can see 
the expected location of Anticyclones, 
Cyclones, fronts and often connected with 
them precipitation areas. As a rule, 
Anticyclone brings fine weather, and Cyclone 
with fronts - cloudy and rainy weather, etc. 

Analysing weather charts you can see the 
movements of Cyclones and Anticyclones, 
their development, and forecast their 
influence on your QTH. Weather maps can 
also be received on some other frequencies 
from different weather centres.  

I wish you good weather forecasts and 
many fine DX QSO!  

Peter Grytsay, US1REO Published in 
1998  

P.S. At present I use more convenient 
and advanced programme JVComm32 (author 
DK8JV).  

 

 
 

Petr Grytsay  
Cape Smidt, Far North, May 1987 

 
 
 
 

 
 
 

Credit Line: 
 

http://urqrp.iatp.org.ua/sections/pubs/us1reo/weather/weather_e.htm 
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 Igor Grigorov, VA3ZNW 
 

E-mail: igor.grigorov@gmail.com 
 

There are a lot of interesting phenomena at 
ionosphere propagation of radio-wave  (for example, 
remember LDE!). One of such phenomenon is 
nonlinear propagation of radio- wave in 
ionosphere. What is it this effect? A very exactly 
description of the phenomenon was given by 
Vladislav, RX3ALL, at a message sent by him in the 
RU- QRP- C forum on December 19, 2005. 
 
(Below the message is given with some cuttings) 
 
--It was an interesting propagation yesterday night on 
20 meters. I turned on my transceiver approximately 
at 19-30 UTC (22-30 local time). Nobody was at the 
band. Suddenly I heard a very loud station, it was an 
Ukrainian ham station/MM, it keyed on CQ. 
 

I give my call/QRP with 5-watts running by my IC-718. 
Only “QRZ?” I have received. After several unsuccessful 
attempts to do QSO I increase my power to 10 watts. 
The Ukrainian station, operator Gene, gave me 599… 
 
A vessel, whence the Ukrainian station has been 
worked, was at the Atlantic Ocean. Distance between 
our stations was approximately 7500 kms. I sent CQ 
near (on frequency) the Ukrainian station, and, in 
several minutes one station from Argentina called me, 
after the QSO, another station from Argentina called 
me! (All calls are in my log.)  
 
BUT! The stations did not hear me on 5 watts, however 
when I run 10 watts, I have received 579 and 589. 

  
  

 
 

Station UA3ZNW at middle 1980s. 
Left corner: CW Transceiver and PA  for 160, 80, 40, 20 

Right corner: PSU 0-16 VDC, 0- 24 VDC, 250- 500 VDC, 6.3 VAC, 12.6 VAC 
Receiver for 10 meters 

Center: Automatic key, transmitter for 10 meters, receiver for 160, 80, 40 and 20 meters. 
AM transmitter for 160 meters. 
All equipment are home brew 
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 About 21-00 UTC I worked with Uruguay, CV5D, 
operator Lu. The same story, at 5 watts no QSO, at 10 
watts 579. 
 
After 21-00 UTC the 20 meters band was closed. 
 
Regards, Vladislav, RX3ALL 72!-- 

Vladislav met with a very interesting phenomenon, 
which is named (by me) nonlinear propagation of 
radio- wave in ionosphere. The phenomenon is, that 
at some small power (say 5 watts, as Vladislav had) it 
is impossible to do a QSO, nobody answers,  
however, if the power is a little increased (say to 10 
watts, as Vladislav did), the QSO is going on 59.   As 
a rule, this phenomenon is observed at DX QSO, if 
the distant is more than 2000 kms.  
 
I have noticed this phenomenon in 1980s. At the times 
I had ham call UA3ZNW and I often sent CQ at 10 
meters using a home brew transistor AM transmitter. 
12 Volts from a PSU with manually variable voltage 
was going to the PA of the transmitter, and I had 3- 
watts RF power.   
 
So, at the times I have met the same phenomenon as 
Vladislav met at 2005. When 12 Volts feed the PA, 
nobody answers, BUT, when 16 Volts feed the PA, I 
have received 59 from far stations. My transmitter 
runs 5 watts when 16 volts were across PA. So, it 
impossible explain, why at 3 watts GUHOR, but at 5 
watts – ’59.’ Usual theory of radio- propagation has no 
answer on the question.  
 
I have noticed one more interesting effect of 
nonlinear propagation of radio- wave in 
ionosphere. It is possible to name this phenomenon 
as a trigger effect. The phenomenon is that at some 
small power (say 1 watt) nobody answers. However if 
the power is a little increased (say to 2 watts) you 
have received 59. Then power decreased (say, again 
to 1 watt) but anyway you have received 59 from your 
correspondent.  
 

At first I noticed trigger effect at 10 meters band. Since 
an RF transistor of my PA was overheated at 16 volts, I 
worried, that it would go out of operation during QSO. In 
1980s the RF power transistor costs pretty penny. So, I 
called my correspondent when my PA was fed by 16 
volts, after that reduced voltage to 12 volts, and made 
QSO. As a rule, the QSO was completely done. The 
truth, sometimes during QSO my signs were ceased, 
then I again increased the voltage to 16 volts for a while. 
 
A power radio station located in my city also could be 
the cause of the trigger effect. For example, I for a long 
time call DX station, no answer, then power station from 
my city have made QSO  with the DX, after that the DX 
gives me 59. Such phenomenon often is observed by 
me in contents, when I try QRP. I call for a long time a 
far station, no answer, then a powerful station has made 
QSO with the DX. That is all, the DX gives me 599.   
 
At first I thought that these strange things are only on 10 
meters. But then I observed the phenomena on others 
amateur HF bands, from 160 up to 10 meters. The truth, 
on the 10 meters these phenomena are more sharply 
than on low-frequency HF ranges. Lots of hams and 
professionals also are familiar with the strange 
phenomena. My attempts to find a science explanation 
to these interesting phenomena are failed.  
 
Professionals and scientists in personal talking about 
the phenomena sad me, that it is a whim of propagation 
or lack of my antenna or lack of the receiver of my 
correspondent. May be… But by me this effect was 
marked at various receivers, both self-made and 
professional, at different antennas, on diverse bands, 
and at stable (for the time) propagation… 
 
 
 
... It seems to me this riddle is still unsolved … 

 
73/72!  I.G. 
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 by  Igor Grigorov, VA3ZNW 
 

antentop@antentop.org 
 

  
Talking on an origin and on just existence of LDE go 
till the recent times. Yes, even just about existence of 
the LDE. Some scientists persistently do not recognize 
the existence of LDE and deny obvious authentic facts 
of reception LDE by many people. I do not know, why 
these scientists deny the obvious facts, may be 
because they can not explain this phenomenon. For 
the scientist if while it is impossible to explain 
something, if the something is not in frames of the 
laws existing in the modern science, the something 
can not exist.  
 
However, lots of people, who do not know that LDE 
does not exist, have received LDE. After that they ask 
the scientist to explain the phenomenon, but the 
scientists tell them: LDE can not be exist… 
 
I want to tell about my first receiving LDE. It was in the 
spring 1982, when I was studied at Kharkov Institute of 
Radio and Electronics. When I came in student hostel 
after my day study, I usually turned on my HF receiver, 
which was already tuned to BBC station that did 
broadcasting at 19 meter band. I used an old military 
receiver R- 311. In one of spring days, when I had 

 

 
 

Albert Einstein 
(1879- 1955) 

 

switched on the receiver, I heard weak signs of 
another station on the background of BBC. BBC went 
to fading after several minutes however unknown 
weak signs went to strength and while some  

times they were louder then BBC.  To my surprise the 
unknown station was also BBC but the signs of the 
unknown station were delayed on several minutes 
compared the BBC station. It was LDE!  
 

 
 

Military USSR’s receiver R- 311 
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Both BBC and its LDE were fading. Often LDE was 
considerably loudly than the real BBC. I had received 
LDE near 5- 10 minutes (I did not see at my watch). 
LDE was gone so sharply, as if was switched off. Just 
now I received two signals from BBC and LDE but 
through a second I received only one BBC. What was 
an interesting there was no interference whistle 
between BBC and its LDE. 
  
I asked lecturers of Kharkov Institute of Radio and 
Electronics about the phenomena however I had met 
with a wall of silence. I had been told that such 
phenomenon can not be, because it can not be at all. 
Later I had known that LDE was a closed theme in the 
Soviet Union. Certainly, no one lecturer did not take a 
risk to talk to a student on the closed theme of LDE.  
 

 
 

Kharkov Institute of Radio and Electronics 
 

Later I have read that LDE with the large time of a 
delay (from several minutes and more) usually is 
discretely, and exist a not long time. For example, LDE 
with delay more the several minutes exists 5- 10 
minutes, then such long delay LDE is disappeared. 
Again it can be appeared only through some time, for 
example, 10- 20 minutes. LDE with a small time delay, 
near 1-3 seconds, can exist long time, may be 20- 30 
minutes. After the small time LDE is disappeared it 
can be appeared again through several minutes.  
 
As we know recently there is not any scientific 
explanation of the LDE.  
 
I would like to offer mine version of an origin the LDE. 
The version does not break the laws of modern 
science. This version is based on the Einstein’s 
Theory of Relativity. Further I try to bound up LDE with 
the Theory of Relativity. 

 
 

LDE was forbidden in the USSR 
For my explanation of the origin LDE I am based on 
the Clock Paradox or Twin Paradox. If you do not 
know what is it Clock Paradox or Twins Paradox, 
please, use an internet search engine.  Any search 
engine gives you lots link relative to the phrases.   
 
Here I give a very simplified description of these 
paradoxes. If an object 2 moves with speed close to 
speed of light compared to an object 1, time at the 
object 1 goes faster then the time at the object 2. The 
clock installed on the object 1 shows hours however 
the clock installed on the object 2 shows minutes. It is 
so-called Clock Paradox. If one twin is on object 1 and 
another twin is on object 2, at their meeting it appears, 
that the second twin (from object 2) is younger than 
the twin who is on object 1. It is so-called Twins 
Paradox. Fig. 1 illustrates the situation.  

A question 1, what is light. Till now scientists argue, is 
light waves or corpuscles.  Experiments are confirmed 
that light has dual nature. In one experiment the light 
looks like waves.  In another experiment light has 
corpuscles nature. However, if light, that is 
electromagnetic radiation, can have dual nature, why 
radio wave, that also is electromagnetic radiation, can 
not have such dual nature? Of course it can be!  
 
After question 1, question 2. What will be, if compare an 
observer, who is on the Earth, corpuscles move with 
speed close to speed of light. May be for us it sounds 
strange however clock at the man, observing flight of 
these corpuscles, counts minutes, while the clock 
located at these corpuscles counts only seconds. The 
Paradox of Clock works in this case.   
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Now we look to the next matter. A radio transmitter 
works at point A on the Earth. The radio wave from the 
transmitter comes in point B with a small delay T. 
Delay T is equal to distance L, which this wave has 
came, divided on speed of the radio wave 
(300.000/km/sec), see Fig. 2. Imagine if the radio 
wave, at presence of some conditions, is propagated 
also as corpuscles. 

 Or, radio wave turns in corpuscles, is distributed by 
corpuscles, which have speed close to speed of light, 
then the corpuscles again turns in usual radio wave. 
Let's name this corpuscle wave ‘Einstein wave’. Let’s 
see to Clock Paradox. Minutes have passed for the 
observer, who is at point B, but only seconds have 
passed for Einstein wave.  

 

 
In other words, observer, who is at point B, at first has 
received an usual radio wave and at second, while 
some time, has received Einstein wave, that contain 
the same information that the usual radio wave, that is 
already received. The delay time can be in millions 
times more the normal time of propagation of the radio 
wave.  
 
So, at certain conditions, the observer can receive 
both a usual radio wave together with its LDE. 
However, what are the conditions, when radio wave 
turns to Einstein wave and back to radio wave? It is 
not known. 
 
Certainly, it only my version LDE, and it is only a 
version, which does not apply to be true. It is 
necessary to say, that the Einstein wave sets lots 
questions. May be more then LDE… 73! I. G. 

 

 
 

Albert Einstein 
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 by  Jan, SM5GNN 
 

Credit Line: 
http://www.algonet.se/~janax/ecl82bug.htm 

 
  
This is my own variation of the triode/pentode family of 
glowbug transmitters. It features a Pierce oscillator which 
runs continously during transmit to avoid chirp. The PA is 
grid block keyed and since the negative is there, fixed bias. 
The bias setting is not critical, grid rectification will provide 
additional bias and form a sort of regulation network. The 
PA is biased into class C, adjust bias for about -24V at 
keydown, measured at the junction of the 3 resistors. Plate 
current should be around 35-40 mA when fully loaded, 
depending on crystal activity. Power output is 5 to 8W at 
12W input which is a healty 66% efficiency (not counting 
the screen current) and a nice blue glow comes from the 
innards following the keying. My original plan was to use a 
Pi-L tank to meet the modern demand of spectral purity but 
with loaded Q higher than normal, not really needed in this 
power class. The idea with grid blocking was to enable me 
to use my keyer without any relay in between. It has a 
negative keying line with a 250V filledstate device behind. 

When tuning up, mesh the loading condenser C2 fully and 
dip the plate with the tuning condenser C1, quickly! Plate 
current should dip down to around 20 mA. Unmesh tle 
loading condenser C2 until the current just stops rising or 
maximum 40 mA. Redip the plate. Repeat until the dip is 
shallow, a few mA. Do not tune for maximum output, the 
PA is not neutralized and will run beyond maximum tube 
ratings if this is done. If maximum output goes over 9W or 
loaded plate current over 40 mA, lower the plate supply or 
back off the grid condenser a little or mesh the loading 
condenser a little. The plate current should not exceed 40 
mA fully loaded (ah, well, the tube is still available from 
Russia :^), maximum allowed cathode current is 50 mA for 
this tube. I have installed a 100 mA meter in the wire going 
to the plate of the PA. The glowbug is free from chirp and 
runs smooth. Keyline filtering seems to be unnecessary but 
check the envelope if you are driving a power amplifier with 
it. I have found that the grid condenser could be replaced 
with a 47 pF fixed for FT243 rocks and 15-22 pF for 
modern tin can rocks. 

T/R switch? I use a rotating switch with 3 poles, one 
for switching the antenna, one for+300V on/off and 
one for the receiver mute. If you use a regenerative 
tube receiver, antenna switching isn't really 
necessary, use a separate short wire as RX antenna 
or couple lightly to the TX tank. The regen grid leak 
and coupling condenser should be adjusted for proper 
recovery between the code elements (full QSK) 

or perhaps between words. Only a simple 
rocker for the +300V is needed. 

Spotting? Well, my Heath SB301 gives this away 
for free. Set the RX in receive mode and engage 
the T/R switch without keying. You will hear the 
triode oscillating in the receiver. Tune it in and reset 
the RX in standby mode again. Advantage, 
gridblock! 

Sidetone? Many ideas here. I use my new keyer's 
sidetone. My previous keyer did not have sidetone, 
instead I used my TS-830 as a growler, he, he... Or 
use a small 50 mA lamp in series with the PA plate 
as a sidelight :-), at least at QRS speeds. 

Circuit layout? Not very critical. Only one tuned 
element except the rock is present. As a starter, 
keep the triode circuit on one side of the tube 
socket and the PA section on the other. Use the 
middle stud on the tube socket as a common 
grounding point if there is one. Keep the rock at 
least 2 inches away from the tube envelope to 
avoid heating it. The schematic does not show the 
heater, ground one side and decouple the other 
side at the socket with a 0.01 ceramic condenser. 
Heater voltage is 6.3V. If it exceeds 6.6V when 
loaded by the tube, add series resistance until 
below for maximum tube life. My own is built in a 
aluminum cast box with all circuitry inside it except 
L1, C2 and the output choke. If you use loads other 
than 50 ohms, some fiddlin' with the tank may be 
called for. You can also replace the pi tank with a 
link coupled parallel tank. For data and pinout on 
the tube, see ECL82 tube data  
(http://www.algonet.se/~janax/secl82.htm ) 

Running rock bound? Not easy. You call CQ. 
Don't wait on the rock QRG for others unless others 
knows about you. Sometimes you hear another 
station calling CQ near your rock QRG. Give him a 
try, he may hear you. It might be easier to use the 
QRP QRG 3560 kHz. In US, 3579 kHz is a 
common rock QRG. Use a 3579R545 kHz color 
burstie rubbed down a tad. In EU at night, most 
glowbugs seem to stay around 3560-3565 kHz. 
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AM? Well, I have not tried. You gotta reduce input power a 
lot. 2-3W carrier output would be appropiate. Feed plate 
and screen through a modulation iron of around 7-8 kohms 
secondary impedance. Avoid AM on 80M during dark hours 
in EU, there ain't room enuff. 

A little warning: Lethal voltages are present in this circuit. 
Be careful. Do not omit the output-to-ground choke. The -
100V present at the key is not dangerous if the resistor 
values in the schematics are used and are of adequate 
quality and voltage rating. 

The circuit could use a 6GW8/ECL86 but the high 
mu triode section is a tad hard to tame. It requires 
less bias voltage. I'll try another glowbug with this 
tube but with a Colpitts oscillator instead. Stay 
tuned, I will make a 6GW8/ECL86 bug also, 
perhaps after I have finished the Eurobug 
(EL83+EL34). 
This glowbug has been on air for some time now 
and the reports are good, no chirp and no clicks. 
"Very good sound" is the normal report. 
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 by  Jan, SM5GNN 
 

Credit Line: 
http://www.algonet.se/~janax/haminfo.htm 

 
  
This is my October regenny as it looks right now. It works 
but more adjustements must be done before I'm happy with 
it. It's based on the 1950 ARRL handbook design. The 
original had plate voltage regeneration control but I found 
out quickly that the throttle condenser approach is the 
correct way to go. I did not have an interstage transformer 
so I took a small power supply choke instead.  
 

I also added a volume control, at 40 plate volts, the 
output transformer into 16 ohms headphones, my 
ears nearly blew off. 
First I heard nothing, then I got Deutsche Welle in 
on the 41 meter band. After that I found that I had 
the dummy load connected... 
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 by  Paulo Ferreira CT2ILQ 
paf@dei.isep.ipp.pt 

 
  
The need for a power supply 
  
When a ham buys (or makes) a radio he usually needs a 
power supply for it. A cheap alternative to buy one is to 
adapt a computer power supply. I just said the magic word, 
cheap. Hams like cheap things because that way they can 
buy more radios, or wire for antennas, or CW keys, or any 
other things they like. And a computer power supply can be 
bought in many places of the world, where one cannot find 
other radio related items.  But a computer power supply is 
very different from a radio power supply, so we need to 
check the differences and see what can be done. 
 

 
 

The Normal and the modified PSU 
  
A typical PC compatible power supply is usually a switch-
mode power supply with at least one fan. So one can 
expect RF noise and some acoustic noise. The RF noise 
can be ignored if the objective is to feed a VHF/UHF FM 
rig, and (some) modern PC power supplies have 
reasonably quiet fans.       
 
Moving Closer  
 
There are several documents on the internet that give 
information about transforming one PC PSU in one radio 
PSU. They have several shortcomings, they are for older 
AT style PSUs, they usually need changes in the internal 
circuit of power supply, or in alternative they can supply 
only small currents. 
 
But, in the recent times there is a new kind of PC power 
supplies called ATX12V and they are interesting, very 
interesting. In a simple way, old style AT PSUs had a 
strong +5V output, and a reasonable +12V output. The 
ATX standard brought different connectors and a +3.3V 
output. The ATX12V standard comes from the need of low 
voltages and strong currents for the actual processors. The 
motherboard manufacturers place voltage converters on 
the motherboard and feed the voltage converters at +12V. 
So its easy to find PSUs with a capacity of between 15 and 
25 Ampéres on the +12V line (without circuit changes).  
 
The minimum 
 
The trouble is not the maximum current, but the minimum 
current because switch-mode PSUs have a minimum 
current limit, if their load is lower than the minimum, they 
can be damaged (or they shutdown if they are protected).  
 
 

But the resolution of this problem is simple, we just 
need to place some resistors on the outputs that 
have a minimum current requirement. Usually the 
+3.3v, +5V and +12V outputs have a minimum 
current requirement. The resistors must have the 
correct wattage, preferably with a safe margin. 
Some of the more recent power supplies only have 
a minimum current requirement on the +12V line, 
so they are very nice for our needs.    
 
How to proceed 
  
 1) Get the ATX12V power supply design 
guide. 
 
 2) Choose the ATX power supply to buy. 
 Items to check: 
 
  The PSU must have a power 
switch.   
 
  The manufacturer has a page on 
the Internet? 
 
  Does the page has the full  
specifications? 
 
  Is the PSU a "big fan" (120 mm) 
type PSU? 
 
  What are the maximum currents? 
 
  What are the minimum currents? 
 
  What are the outputs with a 
minimum current requirements? 
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Calculations 
 
So lets suppose we have a power supply with a minimum 
current of 0.5 A on the +12Volts output only. So we need a 
resistor of 12/0.5= 24 Ohms maximum. A good 
approximation would be a 22 Ohm resistor. The power 
dissipated would be 12V*0.5A= 6 Watts so a good 
compromise would be a 22 Ohm resistor of 15 Watt at 
least. 
 
If the power supply has a minimum current on other outputs 
we need to calculate the resistors for the other outputs 
using the same method. 
 
Opening the power supply 
 
You may get an electrical shock even if the PSU is 
disconnected from the mains, so be careful, or you may not 
need to follow the next steps. One measure of caution that 
may not work, but may diminish the danger, is to leave the 
PSU disconnected one full day before opening it.       
 
List of wires and colors  
 
 Black Wires -  Ground  - connect to ground 
(Ground Output)   
 
 Green Wire - Connect to one black ( to place the 
power supply always on ) 
 
 Grey - Power Ok - unconnected   
 
 Purple - +5V standby - unconnected  
 
  White - -5v ( not used in recent motherboards) 
unconnected  
 
 Blue  - -12V unconnected 
 
 Orange Wires (+3.3v) - leave opened ( no 
connection )  
 
 Red Wires (+5v) - leave opened ( no connection ) 
 
 Yellow Wires (+12Volts) -  connect to  Positive 
Output  
 
Resistors to connect 
 
 As only the +12V output has a minimum current 
requirement we only place one load resistor ( previously 
calculated ) between the yellow and black wires. The 
resistor (or resistors) should be placed inside the PSU to 
benefit from the PSU fan.  
 
 

Practical resume:  
 
 Black = Ground = Connect to Black wire of 
the radio 
 Yellow = 12 Volts = Connect to Red wire of 
the radio  
 Place the Resistor between Yellow and 
Black 
 
 Orange = +3.3V = Leave open 
(unconnected) 
 
 ( Place a resistor between Orange and 
Black if needed, if the +3.3V Output has a minimum 
current requirement) 
 
 Red = +5V = Leave open (unconnected) 
 
 ( Place a resistor between Red and Black if 
needed, if the +5V Output has a minimum current 
requirement) 
 
             Green = connect to Black  
 
 All the other wires are unconnected 
 
Practical experience:  
 
I got one power supply (460W nominal with a big 
120mm fan) and modified it.  Acoustically it is very 
quiet. Electrically with a VHF/UHF FM rig the RF 
noise is not detectable. So to operate a VHF rig the 
PSU is suitable. 
 
One good thing about it (and many others) is an 
adjustable resistor inside to control the output 
voltage and that way I could adjust the output 
voltage up to 13.5 Volts instead of usual 12Volts 
(with a lot of care because of the deadly voltages 
inside of the power supply).  
 
To test the RF noise I compared the PSU with a 
linear PSU, and with a Gel-Cell battery, using one 
hf radio on several amateur bands, and a 20 meter 
horizontal long wire antenna. 
 
On the first test, inside the house, the PC modified 
PSU was a noisier than the linear PSU but not 
much worse, and the battery was comparable to the 
linear supply. 
 
Then outside, I placed the radio under the antenna 
and yes, the "computer" PSU, is usable on VHF 
and UHF FM, but on HF gives a lot of noise. 
Surprise, the linear PSU also makes noise, and the 
battery is very quiet, because almost all the QRM I 
hear is from the coaxial cable routing from the 
inside to the outside of the house.  
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It runs parallel to the satellite receiver cables and that 
should be the cause of all that QRM... So I need to reroute 
the antenna cables. 
 
Meanwhile I have a good PSU to use with a typical 50W 
FM VHF/UHF radio.   
  
Things to try in the future:   
 
The PSU is not suitable for HF use. Could the PSU be 
improved with additional filters? I have not placed any filter 
on the output but there is space for the filter inside the PSU 
box if the fan is moved to the outside. 
Links and documentation: 
 
Atx12V Specification: 
 
http://www.enhanceusa.com/documents/ATX12V_v2.01.pdf 
 
Other specifications: 
 
http://www.enhanceusa.com/support_tech.htm 
  
Basic Modification Examples: 
http://www.antennex.com/preview/archive3/powers.htm 
 
http://www.qsl.net/aa3sj/Pages/PC-Supply.html 
 
http://www.mattsrcstuff.com/PCPS.htm 
 
http://www.qsl.net/vk2ep/news/dec2001.doc 
 
St. Louis switcher 
 
http://www2.arrl.org/members-only/tis/info/pdf/0205035.pdf 
 
http://www.qsl.net/wj5o/project.htm 
 
http://www.njqrp.org/qhbextra/6/6d.html 
 
http://207.195.94.13/sart/radio_library/switcher-supply.pdf 
 
Advanced ones: 
Very complete: 
http://www.qrp4u.de/docs/en/powersupply/index.htm 
 
Nice modification 
http://www.qsl.net/vk4ba/projects/index.html 
 
ATX power supply example 
http://pavouk.comp.cz/hw/en_atxps.html 
 
Changing an ATX PSU to 12-24V input (input!): 
http://www.acs.comcen.com.au/atxps.html 
 
Data sheets and tech pubs: 
http://www.fairchildsemi.com/ds/TL/TL494.pdf 
 
http://www.fairchildsemi.com/ds/KA/KA7500B.pdf 
 

http://focus.ti.com/docs/prod/folders/print/tl494.html 
 
Nice Articles about switched power supply repair  
( on a slot machine tech magazine !! ) 
 
http://slot-tech-
ftp.serveftp.com:8080/magazine/february02.pdf 
 
http://slot-tech-
ftp.serveftp.com:8080/magazine/march02.pdf 
 
Modifing a PC power Supply for Lab use: 
http://web2.murraystate.edu/andy.batts/ps/powersu
pply.htm 
 
 
 
 
 

 
 

Final version (for now) with fan outside of 
the box 

 
 
 
 
 

 
 

Inside View 
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CQ RAEM  
 
 

If you can read in Russian you can download a free 
235-pages e- book “CQ RAEM” by Ernst Krenkel, 
RAEM. For ex-USSR radioamateurs Ernst Krenkel is a 
person like Hiram Persy Maxim, W1AW, is for US’s 
radioamateurs. Ernst Krenkel had took participant in 
several North and South Pole expeditions, he, being at 
North Pole, and Richard Evely Byrd, being at South 
Pole, did the first radio contact North- South Pole at 
January 12, 1930.  
 Well, I hope, me, or may be another person, will do 
translating  the book in English. But for now I have only 
Russian text… Below you can see some photos from 
Ernst Krenkel life.   
 

CQ RAEM 
 

By Ernst Krenkel 
 

Free e- book! 
 

Download! 
http://www.antentop.org/library/ 

 

  

 
Ernst Krenkel, Soviet Polar Station  North Pole-1, 

1937  

 
 

Ernst Krenkel, Soviet Polar Station  North Pole-1, 
1937 

 
 

Arctica, island Domashniy, Meteostation 
  

Team of the  Soviet Polar Station  North Pole-1 
Fedorov, Papanin, Shirshov, Krenkel 
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Transmitting magnetic loop antennas 
 
 

If you can read in Russian you can download a free 
73- pages e- book “Transmitting Magnetic Loop 
Antennas” by Igor Grigorov, RK3ZK. The book is e- 
variant of a chapter from a paper book “Antennas for 
Radioamateurs printed in Russia”. Some fragment of 
the book was translated in the English and was 
published (and, as I hope, will be published) at 
ANTENTOP. Other fragments of the book also going 
to translated in the English. Below you can see the 
Contents of the book and path to load the Russian 
variant.   
 

Transmitting magnetic loop antennas  
 

By Igor Grigorov, RK3ZK. 
 

Free e- book! 
 

Download! 
http://www.antentop.org/library/ 

 

  
Table of Contents  

  
Transmitting magnetic loop antennas 
 
1. Magnetic loop antennas 
 
2. What a magnetic loop antenna is  
 
3. Equivalent circuit of the magnetic loop antenna 
 
4. Resistance of radiation and resistance of losses of 
the magnetic loop antenna 
 
5. Efficiency of the magnetic loop antenna 
 
6. Antenna programs at modeling of magnetic loop 
antennas 
 
7. Parameters of the magnetic loop antenna 
 
8. Shape of the magnetic loop antenna 
 
9. One- turn vs. multi turn magnetic loop antenna 
 
10. Tuning capacitor of the magnetic loop antenna 
 
11. Stuff of the magnetic loop antenna 
 
12. Receiving magnetic loop antennas 
 
13. Braid of a coaxial cable as stuff of magnetic loop 
antennas 
 
14. Definition of losses in plastic shell of coaxial cable 
based on changing of HF voltage across tuning 
capacitor of the magnetic loop antenna 
 
15. Definition of losses in plastic shell of coaxial cable 
based on changing of bandwidth of the magnetic loop 
antenna 
 
16. Conclusions on using of braid of a coaxial cable as 

a stuff of the magnetic loop antenna 

17. Circuit for definition of losses brought by the plastic 
shell stuffing coaxial cable in magnetic loop antenna  
 
18. Definition of losses brought by plastic shell stuffing 
coaxial cable in magnetic loop antenna by measuring 
of HF voltage across a small length of the magnetic 
loop antenna  
 
19. Bench for measurement of losses at the magnetic 
loop antenna 
 
20. Simplified definition of losses brought by the plastic 
shell of a coaxial cable in the magnetic loop antenna  
 
21. Atmospheric influence on the magnetic loop 
antenna  
 
22. Diagram directivity of the magnetic loop antenna 
 
23. Diagram directivity of the magnetic loop antenna in 
free space 
 
24. Diagram directivity of a vertical magnetic loop 
antenna above real ground 
 
25. Diagram directivity of a horizontal magnetic loop 
antenna above real ground 
 
26. Feeding the magnetic loop antenna across the 
tuning capacitor 
 
27. Gamma feeding of the magnetic loop antenna 
 
28. Feeding of the magnetic loop antenna by a small 
coupling loop 
 
29. Transformer feeding of the magnetic loop antenna 
 
30. Tuning of the feeding transformer of the magnetic 
loop antenna  
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31. Aerial- core feeding transformer of the magnetic 
loop antenna  
 
 
32. Asymmetrical transformer fed of the magnetic loop 
antenna 
 
33. Hoola- hoop magnetic loop antenna  
 
34. Magnetic loop antenna with inductive adjustment 
for low HF bands  
35. Asymmetrical window magnetic loop 
antenna for 160, 80 and 40 meters 
 
36. Asymmetrical window magnetic loop antenna for 
160, 80, 40 and 30 meters 
 
37. VHF magnetic loop antennas 
 
38. Practical designs of VHF magnetic loop antennas 
 
39. Matching of VHF transmitting magnetic loop 
antennas  
 
40. References 
 
41. Internet book shops 
 
 

 
Cover the book 

 

 
 

 
 
 

  

 
 

http://www.antentop.org/ 
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 by Alexey EW1LN, http://www.qsl.net/ew1ln 
 

It is a new version of article that was published at 
AntenTop -02- 2003. All pictures of the antennas were 
taken at summer 2005. Added several new photos. 
I.G. 

 

 
All of the Antennas are located near Evpatoria, between village Vitino and Molochnoe, Ukraine 

 
 

 
 

 
There are antennas (photos below and on the right) of 
the Far Space. They worked with Russian Mars 
Satellites Fobos-1 and Fobos-2. The antennas have 
hundreds meters in sizes! The Antennas made from 
super strong Russian steal. 
 

 

 

 
 

http://www.qsl.net/ew1ln 
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Diameter of the antenna, shown below, is 72 meters 

 
  
 
The antenna was served for communication with the space station “MIR”. You can see main antenna below. It is 

a Phase Antenna, consisted from hundreds special resonator tanks. The antenna was used for TV reception 
going from “MIR”. 
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Antennas below are without comments… 
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Craig Clark, K1QX 
JCCLARK@WILDBLUE.NET 

 
Like any business, there is a life-cycle. W0UN is 
right in that the death of Jim Fisk did hurt the 
magazine but the "technical torch" was picked up by 
some pretty competent technical folks (W1SL, 
W1MD, K2RR, WA1TKH to name just a few) and HR 
did survive another ten years after Jim's death. One 
of the reasons HR survived was we paid our authors
which QST did not at the time and that gave us a leg 
up on the competition. 
 
At the founding of HR in 1967, amateur radio was 
still a fairly technical hobby and there was a wealth 
of writers and articles doing some pretty 
technologically neat stuff. By 1990, things had 
changed. 
 
By the late 80's, the publisher was looking for 
alternatives; he had enough of the magazine and 
wanted to retire. Ad sales were OK as was 
the circulation but our perception was it would not 
continue.  The graying of amateur radio was not 
helping HR survive. Magazines survive on two 
closely interrelated revenue streams: circulation and 
advertising sales. We tried to maintain a 60/40% 
ratio of advertising to editorial material: the more ads 
you sell, the more editorial pages you can support. 
Strong circulation allows you to sell more ad pages. 

 

 
 

Ham Radio Magazine, November, 1967 
Cover 

But remember, amateur radio is a "small market" 
compared to most others and the advertisers only 
have a finite amount of money to spend. 
 
I looked at buying the magazine and modeled it as a 
virtual entity: we'd close the Greenville office and 
work from our homes outsourcing as much of the 
work as possible. At the time we were using  
independent technical editors but the quality of 
articles had fallen and we were not getting what we 
needed to maintain the technical standards we were 
known for. After many sleepless nights, I decided 
that owning a magazine was not what I wanted to do 
and we set about the task of looking for a new home. 
 
 
 
 

One of the possibilities was combining with 73 as 
they were local, struggling and part of IDG (a large 
computer publishing empire.) Several meetings were 
held but nothing came of those negotiation. 
 
The other logical avenue was to explore a deal with CQ 
which eventually was what was done. CQ took us over 
and absorbed the Ham Radio subscriber list with the last 
issue of HR being June 1990. Dayton 1990 was very sad 
as it was the end of an era. 
 
The good news is we were able to convince CQ that 
publishing a technical magazine was a good idea and 
that is why Terry Littlefield, KA1STC and I were able to 
publish Communications Quarterly under the CQ banner. 

 
http://www.radio-ware.com./ 
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Sadly the momentum could not be continued and 
with the weakness in the economy Comm Quart was 
folded in to the ARRL's high tech magazine QEX. 
 
 
One interesting aside, we often agonized that we 
closed the wrong magazine. In 1980, we shut down 
HRH due to the malaise that was effecting amateur 
radio and the economy in general. 
 
 
The communications bubble had finally burst after a 
strong five year run. Ads sales had plunged and it 
was hard to sell two magazines that were 
serving many of the same readers to the same base 
of advertisers. Strange as that may seam, many of 
HR's high-tech readers enjoyed HRH too and 
circulation for HRH was strong. Bob Locher, W9KNI 
and Bill Orr W6SAI were two of our features. In the 
long term and with the benefit of 20/20 hindsight, 
keeping HRH alive might have been the better 
decision. Can't worry about it though. 

So, that's the story of why HR is no longer being 
published. In it's time HR had no peers and to this day 
published some of the most cutting edge articles in the 
amateur radio industry.   
 
In 1991, I took over HR Bookstore from CQ and have 
since merged with Radioware. Our website is www.radio-
ware.com . 
 
 
When you hear W1HR in a contest, that's one of the HR 
Alumni as we try to keep the call alive! 
 
Finally, I have been in the ham business since 1977 and 
it has been fun to mix my vocation with my avocation. I 
have gotten to know some very wonderful folks over the 
years. Some are silent keys, others are still active. At 
Dayton every year we toast those who are still here and 
those who have passed on. Sadly, the list of SKs grows 
every year. 
 

 
You can see Contest of  HRM’s articles by topic at:  http://webhome.idirect.com/~griffith/hrindex.htm 
 

 
antennas and transmission lines - general  packet  
antennas and transmission lines - hf antennas  power supplies  
antennas and transmission lines - vhf antennas  propagation  
antennas and transmission lines - matching and tuning receivers and converters - general  
antennas and transmission lines - towers and rotators receivers and converters - hf receivers  
antennas and transmission lines - transmission lines  receivers and converters - vhf receivers and converters  
audio  receivers and converters - test and troubleshooting  
commercial equipment  RTTY  
computer-aided design  satellites  
construction techniques  semiconductors  
digital techniques  single sideband  
features and fiction  software  
filters  television  
fm and repeaters  transmitters and power amplifiers - general  
hazards  transmitters and power amplifiers - hf transmitters  
integrated circuits  transmitters and power amplifiers - vhf and uhf transmitters  
keying and control  transmitters and power amplifiers - test and troubleshooting  
measurements and test equipment  troubleshooting  
microprocessors, computers and calculators  vhf and microwave - general  
miscellaneous technical  vhf and microwave - antennas  
novice reading  vhf and microwave - receivers and converters  
operating  vhf and microwave - transmitters  
oscillators  vhf and microwave  
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Just data for mostly used Russian power tubes for HF/VHF/UHF 
 
 
 

Filament,  Type No 

Volts Amperes 

Plate, 

Volts 

Grid 2,  

Volts 

Plate 

dissipations, 

Watts 

Max F, 

MHz 

GU-71 18-21 3 1500 400 125 20 

GU-13 9,5- 10,5 5 200 400 100 30 

GU- 5B 12,6 40 5000 - 3500 110 

GU-19 5,7- 6,9 2 250 250 40 500 

GU-29 11,3- 13,9 1,1 750 225 40 500 

GU-32 11,3- 13,9 1,6 500 250 15 500 

GU- 33B 5,7- 6,9 5 1500 400 150 500 

GU-34B 12- 13,2 4 2500 500 650 250 

GU-35B 6,2-6,7 34 5000 900 3500 250 

GU- 36B 8,3 210 7000 1100 15000 250 

GU- 37B 3,3- 3,6 110 3000 - 3500 330 

GU- 39B 6- 6,6 95 1000 2000 6000 110 

G-807 6- 6,8 0,9 600 300 40 60 

GM-70 20 3 1500 - 125 - 

GK-71 20 3 1500 400 250 20 

GU-47 6,3 60 1000 900 6000 70 

GU-40B 6- 6,6 33 5000 830 2000 250 

GU-43B 11,3-13,9 6,6 3300 500 1000 100 

GU-46 7,9- 8,7 14,75 3000 650 500 600 

GU- 47B 6,0- 6,6 60 6000 1200 6000 70 

GU- 50 10,8- 14,5 0,7 1000 250 40 120 

GU- 64 5,7- 7 3,15 2000 400 100 175 

GU- 70B 5,7- 6,3 3,1 3500 400 350 250 
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Filament,  Type No 

Volts Amperes 

Plate, 

Volts 

Grid 2,  

Volts 

Plate 

dissipations, 

Watts 

Max F, 

MHz 

GU-71B 12- 13,2 6,1 3500 400 1500 75 

GU- 74B 11,9- 13,3 3,6 2200 300 60 60 

GU-77B 25,6- 26,4 3,1 2200 350 1500 250 

GU- 80 11,8- 13,5 10,5 3000 600 600 50 

GU-81 11,8- 13,5 10,5 3000 600 750 50 

GU- 84B 25,6-28,4 3,85 2200 600 2500 250 

GS-1B 11,9- 13,3 3,2 3000 - 1000 1000 

GS- 3B 23,4- 27,3 3,4 2700 700 3000 1000 

GS-7B 11,7- 13 2,95 3000 - 2000 1000 

GS-9B 11,7- 13 1,1 2500 - 300 1000 

GS-17B 3,1- 3,5 160 5500 1000 1000 1000 

GS- 18B 4 210 6500 900 15000 1000 
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Resistor color code 
 
 As usual a resistor is marked by four or five ring strips. 
Since you can find out the value of the resistors at any 
installation of this one on a printed-circuit-board. Read  

value of the resistor from the end with a narrow strip in Ohms. 
Read a wide strip the last. Table 1 shows the decoding of the 
color marks for resistors. Up to multiplier marks are given in 
Ohms.  
 

 
Table 1 Resistor color code 

 
Mark color   1  mark 2 mark 3 mark Multiplier Tolerance, 

% 
silver - - - 10-2 10 
gold - - - 10-1 5 
black - 0 - 1 - 
brawn 1 1 1 10 1 
red 2 2 2 102 2 
orange 3 3 3 103 - 
yellow 4 4 4 104 - 
green 5 5 5 105 0,5 
blue 6 6 6 106 0,25 
violet 7 7 7 107 0,1 
grey 8 8 8 108 0,05 
white 9 9 9 109 - 
 
Capacitor color code  
Recently capacitors as well as resistors have color 
marks. However different types of capacitors can 
have different color strips or points at the body.  
Figure 1 shows examples of color marks for several 
types of modern capacitors.  
 

 
 
Capacity is specified by two first colors (strip or points) in 
pF. After that the multiplier shows value of the capacitor. 
Tolerance, working voltage and also can be specified if it 
is necessary. Table 2 shows capacitor color marks.  
Table 3 shows lighting calculator for capacitors 
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Table 2 Capacitor color mark 

 
Mark color   1 mark 2 mark Multiplier Tolerance, 

% 
Voltage, V 

black 0 0 1 20 4 
brawn 1 1 10 1 6,3 
red 2 2 102 2 10 
orange 3 3 103 0,25 16 
yellow  4 4 104 0,5 40 
green 4 5 105 5 20 
blue 6 6 106 - 30 
violet 7 7 107 +50/-20 50 
grey 8 8 108 +80/-20 3,2 
white 9 9 - - 63 
silver - - - - 2,5 
gold - - - - 1,6 

 
 
 
 

Table 3 lighting calculator for capacitors 
 

Value of capacity 
(µF) 

1 mark 2 mark 3 mark  
(Multiplier) 

0,010 brawn black orange 
0,015 brawn  green orange 
0,022 red red orange 
0,033 orange orange orange 
0,047 yellow violet orange 
0,068 blue grey orange 
0,10 brawn black yellow 
0,15 brawn green yellow 
0,22 red red yellow 
0,33 orange orange yellow 
0,47 yellow violet yellow 
0,68 blue grey yellow 
1,0 brown black green 
2,2 red red green 
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ANTENTOP is FREE e- magazine, made in PDF, 
devoted to antennas and amateur radio. Everyone 
may share his experience with others hams on the 
pages. Your opinions and articles are published 
without any changes, as I know, every your word has 
the mean.  

A little note, I am not a native English, so, of 
course, there are some sentence and grammatical 
mistakes there… Please, be indulgent!  

Publishing: If you have something for share with 
your friends, and if you want to do it FREE, just send 
me an email. Also, if you want to offer for publishing 
any stuff from your website, you are welcome! 

Copyright: Here, at ANTENTOP, we just follow 
traditions of FREE flow of information in our great 
radio hobby around the world. A whole issue of 
ANTENTOP may be photocopied, printed, pasted 
onto websites. We don't want to control this process. 
It comes from all of us, and thus it belongs to all of 
us. This doesn't mean that there are no copyrights. 
There is! Any work is copyrighted by the author. All 
rights to a particular work are reserved by the author. 
Copyright Note: Dear friends, please, note, I 
respect Copyright. Always, when I want to use some 
stuff for ANTENTOP, I ask owners about it. But… 
sometimes my efforts are failed. I have some very 
interesting stuff from closed websites, but I can not 
go to touch with their owners… as well as I have no 
response on some my emails from some owners. 

I do not know, why the owners do not response me. 
Are they still alive? Do their companys are a 
bankrupt? Or do they move anywhere? Where they 
are in the end? 

I have a big collection of pictures, I have got the pictures 
in others way, from FREE websites, from commercial 
CDs, intended for FREE using, and so on... I use to the 
pictures (and seldom, some stuff from closed websites) 
in ANTENTOP. If the owners still are alive and have the 
right, please, contact with me, I immediately remove any 
Copyright stuff, or, necessary references will be made 
there.  

Business Advertising: ANTENTOP is not a 
commercial magazine. Authors and I (Igor Grigorov, 
the editor of the magazine) do not receive any profit from 
the issue. But off course, I do not mention from 
commercial ads in ANTENTOP. It allows me to do the 
magazine in most great way, allows to pay some money 
for authors to compensate their hard work. I have lots 
interesting stuff in Russian, and owners of the stuff 
agree to publish the stuff in ANTENTOP… but I have no 
enough time to translate the interesting stuff in English, 
however I may pay money to translators, and they will do 
this work, and we will see lots interesting articles there. 

So, if you want to put a commercial advertisement in 
ANTENTOP, please contact with me. A commercial 
advertisement will do ANTENTOP even greater 
interesting and various! I hope, readers do not mention 
against such commercial ads. 
 

 

 

And, of course, tradition approach to ANY stuff of the 
magazine: 

BEWARE: 

All the information you find at AntenTop website and 
any hard (printed) copy of the AnTentop Publications 
are only for educational and/or private use! I and/or 
authors of the AntenTop e- magazine are not 
responsible for everything including disasters/deaths 
coming from the usage of the data/info given at 
AntenTop website/hard (printed) copy of the 
magazine.  

You use all these information of your own 
risk. 

 

 

 
 

  




