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EDITORIAL: 
 

Well, my friends, new ANTENTOP – 
02 -2009 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 02 –2010 contains 
antenna articles, description of 
antenna patent, QRP- Stuff. 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. 
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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.  
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209- 5879 Bathurst Str., Toronto, 
ON, M2R1Y7, CANADA  
 
Or mail to:antentop@antentop.org 
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. 
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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 companies 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 
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 Feel Yourself a Student!
 
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. Finally, I stopped on lectures “Modern Antennas in Wireless Telecommunications” written by Prof. 
Natalia K. Nikolova from McMaster University, Hamilton, Canada.  
 
You ask me: Why? 
 
Well, I have read many textbooks on Antennas, both, as in Russian as in English. So, I have the possibility to 
compare different textbook, and I think, that the lectures give knowledge in antenna field in great way.  Here first 
lecture  “Introduction into Antenna Study” is here. Next issues of ANTENTOP will contain some other lectures.  
 
So, feel yourself a student! Go to Antenna Studies! 
 
I.G. 
 
My Friends, the above placed  Intro was given at ANTENTOP- 01- 2003 to Antennas Lectures.  
 
Now I know, that the Lecture is one of popular topics of   ANTENTOP. Every Antenna Lecture 
was downloaded more than 1000 times!  
 
Now I want to present to you one more very interesting Lecture - it is a Lecture Antenna Noise 
Temperature and System Signal-to Noise Ratio. I believe, you cannot find such info anywhere 
for free! Very interesting and very useful info for every ham, for every radio- engineer.  
 
So, feel yourself a student! Go to Antenna Studies! 
 
I.G. 
 

 
 
 
 
 

 

McMaster  University Hall 
 

 

Prof. Natalia K. 
Nikolova 

 

 

 
 

Antenna Noise Temperature and System Signal-to Noise Ratio  
 
(The performance of a telecommunication system depends very much on the signal-to-noise 
ratio (SNR) at the receiver’s input. The electronic circuitry of the receiver (amplifiers, mixers, 
etc.) has its own contribution to the noise generation. However, the antenna itself is a 
significant source of noise… ) 
 

by Prof. Natalia K. Nikolova 
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 Chapter from the book: Alpert, Bulatov, Runge: 

Antennas of the Third Reich: Published by Ministry of 
Defense of the USSR, Moscow, 1948. (Circulation: 
300 copies). Credit line: 
http://www.radioscanner.ru/files/antennas/file10355/ 
 

Figure 131 shows that the closer a horizontal antenna 
to the ground the more horizontal component at 
Electro- Magnetic Radiation of the antenna. However 
the closer an antenna is to the ground the less 
efficiency of the antenna.  
 

Efficiency is lowered because of the losses in the 
ground and in the antenna wire. The losses rise 
dramatically with increasing of the working frequency 
of the antenna.   

 
 

Figure 131 Changing the Front of a Radio-wave near the Ground 
 

Figure 145 shows experimental data of the (antenna) 
gain by the ground wave for TWA of the 150 meter 
length of wire hanged at 2.8-meteres above the 
ground and Grounded Antenna - Insulated Wire in 
150- meter length sitting on the ground. If the 
Grounded Antenna would be made from a naked wire 
the antenna dramatically decreased (compare to 
grounded antenna from the Figure 145).  
 

Installation of the ground antenna is much easer the 
TWA. However, a ground antenna is much easer to 
damage compare to TWA. It is happened by moving 
vehicles. TWA is usually hang up at a height 2.8- 3 
meter to avoid the damage by the vehicles. 
 
Sometimes for grounded antennas is used a 
usual horizontal dipole antenna located straight 
over the ground. 
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Figure 145 Experimental data of the (antenna) gain Vs frequency by the ground wave: 
 

1. Travelled Wave Antenna  - 150 meter length of wire  hanged at 2.8-meteres above the ground 
2. Grounded (sitting on the ground) Insulated Wire in 150- meter length 

 
Underground antennas are more long life compare to 
TWA and Ground Antennas. Underground antennas 
can work because horizontal component of the EMF 
(Electromagnetic Field) can penetrate into the ground 
(Figure 131). So, as a rule a horizontal wires used for 
underground antennas.  
 
Efficiency of the underground antennas is depended 
onto parameters of the soil. Antennas placed into wet 
soil have gain less compare to antennas placed into 
dry soil.  
 
The decreasing of the antenna gain of the 
underground antenna in the wet soil can be explained 
by increasing of the attenuation of the radio- wave in 
the antenna wire (but not the attenuation of the radio- 
wave in the wet ground).  
 
To increase the gain of the underground antenna it 
needs that a low- losses dielectric would be placed 
around the antenna wire and the soil. To this effect the 
wire of the underground antenna concludes in a rather 
thick plastic shield (Cable Underground Antenna) 
 

 (Note from I.G.:I had several pieces of the antenna 
wire from the underground antennas. It was copper 
wire inside the round (16-mm OD) white thick plastic 
shield. A strong black plastic (thickness near 1-mm) 
was above the white plastic shield) or installed the 
antenna in the underground cavities or trench (Trench 
Antenna).  
 
Often an usual coaxial cable is used for installing the 
Cable Underground Antenna. Figure 146 shows real 
design of the Cable Underground Antenna. 
 
The antenna is made from a length of 15-meters of a 
Russian coaxial cable RK-3 (or RK-6). Table 1 shows 
data for some old- age Russian Coaxial Cables. 
Copper braid is removed at the length of 10 meters 
(part 1 of the antenna). Antenna is dug in a trench 
onto depth of 0.2- 0.5- meters.  
 
Antenna is located to the needed direction. Part 2 of 
the antenna is the feeder. The feeder is going to 
bunker 3 where a transmitter is installed. Part 4 shows 
terminal for connection with a transmitter. 
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Central conductor is connected to “antenna” terminal. 
Screen of the coaxial cable is connected to the 
“ground” terminal of the transmitter. 
 

Figure 147 shows Diagram of Directivity in the horizon 
plane of the Cable Underground Antenna.  
 

Table 1 Old Russian Coaxial Cables RK1,  RK3 and RK6 
 

Type 
 

Zw, Ohm Diameter 1, mm Diameter 2, mm Diameter 3, mm Diameter 4, mm 

 
RK1 

 
77 

1x0.68 4.6 5.2 7.3 

 
RK3 

 
68 

1x1.37 9.0 9.6 13.0 

 
RK6 

 
52 

7x0.85 9.2 9.8 12.4 

 

 
  

 
 

Figure 146 Cable Underground Antenna 
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Figure 147 Diagram of Directivity in the horizon plane of the Cable Underground Antenna 
 
A   For  “Low” frequencies 
B   For  “High” frequencies 
 
(Note I.G.: At the article no explaining the “Low” and “High” frequencies) 

 
Two Cable Underground Antennas may make a Zenith 
Underground Antenna. The antenna made similar to 
symmetrical spreading antenna shown on Figure 133 
A. 
Note I.G.: Zenith Antenna is common known as NVIS 
(Near Vertical Incidence Skywave) Antenna.  
 
Underground Cable Antenna has length of the 
radiation part (L2 at Figure 146) approximately 10 
meters. The length was found by practice. There is no 
sense to use radiation part with length more the 10 
meters because far parts of the Underground Cable 
Antenna do not radiate efficiently.  
 

To increase efficiency of the Underground Cable 
Antenna (Figure 146) the radiation parts L2 placed 
into the trench above dry sticks or straw. Then the 
same dry sticks or straw put on above the parts L2. 
So, antenna wire is placed inside dielectric sleeve. 
Ground is placed above the dielectric sleeve. Such 
design allows easy remove the Underground Cable 
Antenna from the trench.  
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Figure 133 Spreading (Low-Height) Dipole Antenna (A) and its Diagram Directivity in the horizon plane (B) 

 
Figure 148 shows design of the Trench Antenna. 
Trench Antenna consists of the three major parts.  

Part 1- radiation wire, part 2- feeder (as usual a 
coaxial cable), part 3- grounding system.   
 

 
 

Figure 148 Design of the Trench Antenna 
 

Radiation part (item 1) made of insulated wire in 30 
meter length and diameter near 1-mm. Insulators (item 
5 and 6) are placed at ends of the wire. Feeder (item 
2) is length of coaxial cable in 10 meters. If antenna is 
used with low power transmitter it is possible fed it 
through thin coaxial cable RK-1.  If antenna is used 
with middle or high power transmitter it is possible fed 
it through thick coaxial cable RK- 3 or RK-6.  Central 
wire of the coaxial cable from the one side is soldered 
to Radiation part (item 1), from other side is soldered 
to plug (item 6) that is mounted inside insulated box 
(item 7). 
 
Bandage (item 8) fastened the ground of the coaxial to 
additional bare wire between insulators (item 5).  
 

Grounding system (item 3) made of six length of wire 
in 1.5- meters. Al the wires are soldered to wire 
between insulators (item 5). At the transmitter the 
ground of the coaxial through wire (item 9) with plug 
(item 10) is connected to the transmitter’s “Ground.” 
 
Ropes (item 11 and 12) are stretched out the antenna 
inside the trench.  
Trench Antenna may be installed in open or closed 
trenches as well as at low height (less the 100- 50- 
cm) near the ground. Radiation part is stretched 
between wooden pegs installed at the opposite sides 
of the trench. 
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Trench Antenna installed into closed trench is shown 
at the Figure 149. DD of the antenna is practically 
similar to DD shown on the Figure 133 B. However 
the back lobe has trend to decrease when the 
operation frequencies increase. 
 
Keep in mind that efficiency of the Trench Antenna 
may be significantly decreased when the radiation part 
of the antenna is touched to the wet ground. Keep the 
radiation part at least 10- 15-cm out of trench wall. To 
keep good performance of the Trench Antenna do not 
place the radiation part more the 50 – cm from the 
ground level. Small masts with end insulator (or dry 
sticks) may be used in the design of the Trench 
Antenna to hold the radiation wire.   
 
 
 

Counterpoises placed toward to radiation part of the 
antenna. Usually counterpoises dug on to small depth 
into the ground. At the band 1- 6 MHz the antenna 
(Figure 149) is almost equal to vertical antenna in 4- 
meters height.  
 
In conclusion it is necessary to say that Underground 
and Trench Antennas are less efficiency in radiation of 
the ground and sky wave compare to antennas 
installed above the ground. So the Underground and 
Trench Antennas cannot provide far communication. 
However the good masking and survivability of the 
Underground and Trench Antennas allow use it in the 
military application. 
 

 

 
 

Figure 149 Trench Antenna installed in the closed trench 
 

73! I. G. 
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Some information about Underground Antennas from a Russian Forum at www.cgham.ru 

(There are some cuttings made. The whole version of the forum you can read (in Russian) at: 
 

http://www.cqham.ru/forum/showthread.php?t=13489&page=0&perpage=30 ) 
 
Igor VE3KAO 
When I served in the Soviet Army I had contact with a 
military radio station that was used such Underground 
Antennas. The station was from Sverdlovsk (now 
Ekaterinburg). My station was near Moscow. (I.G.: 
Distance Moscow- Sverdlovsk is 1800 km.)  We 
used band 3.0- 6.0 –MHz at the winter and 4.0- 8.0- 
MHz at the summer. The station with Underground 
Antennas was heard by S5- S6. When the station was 
used the usual stationary antennas it came to us by 
S9+. 
I asked the chief of the radio- center about the 
Underground antennas. He told me that he saw how 
the antennas were installed. It was thick coaxial cable 
that was buried in trenches in 2.5- 3.0- meter depth… 

yl2gl  
The Underground Antennas were at the receiving 
radio- center where I was served (in the Soviet Army). 
There were symmetrical antennas. The antennas were 
reserved ones that supposed to be used at emergency 
situation (at nuclear war)... 
UA9FBQ 
I took part at installation of the Underground Antenna… 
It was coaxial cable (looks like) near 10-cm in 
diameter. The coaxial cable was buried on 50-cm into 
the ground. I used the antenna with a transmitter 
“OKUN”. The antenna matched well but the efficiency 
was low. The antenna was tested up to 6- MHz. 

 

 
 

Okun: 
http://www.radioscanner.ru/ 

Frequency Range: 1.5- 24.0 – MHz 
Mode: CW (A1, 1-kWatt), SSB (J3E, 500- Watt) 

 

 
 

www.cqham.ru 
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RN6LIQ 
I used the Underground Antenna at the radio- center 
where I served. However, I do not know nothing about 
design of the antenna. The antenna works worse 
compare to usual (placed) on ground antenna. It is a 
reserved antenna that would be used when the usual 
stationary antennas were destroyed. However, for 
survival purposes the radio center and its electro 
station also should be placed underground…. 
Viktor355 
I constructed one of the Underground Antennas at 
1984- 1986 years. It was not so far from Kaluga 
(Russia). The antennas were placed on a field with 
several km in (L/W) dimensions. There were installed 
(in some depth) coaxial cables and copper arrays. 
Then all were buried and the place was finished to flat 
surface by bulldozers DT-500 and DT-1000. I do not 
know for what the frequency band the antenna were 
designed.  
R3VA 
I saw such antenna near Tarusa, Kaluga- region when 
I served in the Soviet Army. It was Summer – 1987. 
Soldiers (from unit where I served) for two days did 
masking of the antenna. It was practically flat filling 
(near 2 meters height) with size of a football pitch. 
There were crushed rocks in bitumen and some 
strange (looks like selicagel) “balls” in the filling Upper 
the filling there was a grid from thick (near 40- mm in 
diameter) coaxial cable. We took topsoil from a nearest 
water meadow and put those one a top of the filling. 
 

RX9CC 
When I served in the Soviet Army (it were 1976- 1978 
years) I constructed the Underground Antenna near 
Kozelsk, Kaluga region. It was a grid from a coaxial 
cable RK-75-24x17. It was very heavy coaxial cable in 
60-mm diameter. The antenna was tested from 
several tens kHz up to 20-MHz. 
(Note from I.G.: Russian coaxial cable RK- 75- 24x17 
is special steel-clad, water and moldy protected cable 
that can be installed under the ground.) 
 
UR5HUG 
 
At the 80s I was served at a communication unit near 
Leningrad (today Sankt- Peterburg). There was an 
Underground Antenna. I remembered that we used to 
the antenna with radio R-140 for communication with 
Monchegorsk. (I.G.: Distance between  Leningrad- 
Monchegorsk is 1200 km.)   
 
Note I.G.: Underground Antennas with fully 
automatically underground radio- centers were (or are) 
widely used in the Soviet/Russian military system Dead 
Hand (also known as Perimeter, Hand from Coffin). 
 More about the system: 
http://en.wikipedia.org/wiki/Dead_Hand_(nuclear_war) 

 
73!  

 
 

R140 
Photo from the GOOGLE 

Frequency Range: 1.5- 30.0 – MHz 
Mode: All mode, 1- kWatt 
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Credit Line: www.spvvius.ru 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

1.5- 2.0 0-60 
 

For Mobile Radio Station 
R140, R161 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Slopped T- 
Antenna 

 

T2- 40 

  
 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

1.5- 5.0 0-800 
 

For Mobile Radio Station 
R140, R161 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Slopped 
Symmetrical 

Dipole Antenna 

 
 

 
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

1.5- 14.0 100-300 For Mobile Radio Station 
R140, R161 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

NVIS Antenna 
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Antenna Band, MHz 

 
Communication Range, km Comment 

2.0- 4.0 0-60 
 

For Mobile Radio Station 
R140, R161 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Slopped T- 
Antenna 

 

T2- 11 

 
  

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

2.5- 5.0 0-60 
 

For Mobile Radio Station 
R140, R161 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Slopped T- 
Antenna 

(RX- Antenna) 
 

T2- 13 

  
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

4.0- 14.0 0-100 For Mobile and Fixed 
Radio Station, 

R140 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Vertical Antenna 
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Antenna Band, MHz 

 
Communication Range, km Comment 

4.0- 16.0 0-800 
 

For Mobile Radio Station 
R140, R161 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Slopped 
Symmetrical 

Dipole Antenna 
 

 

 
 

 
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

5.0- 16.0 0-600 
 

For Mobile Radio Station 
R140 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Slopped 
Symmetrical 

Dipole Antenna 
 

 

 
 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

10.0- 30.0 1000- 2000 For Mobile and Fixed 
Radio Station, 
R140, R161 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Slopped  
V-Antenna 

 

V2- 46 
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Antenna Band, MHz 

 
Communication Range, km Comment 

14.0- 50.0 0-60 
 

For Mobile Radio Station 
R140, R161, R134, R137, 
R171, R173 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Vertical Antenna 
 

 

 

  

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

20.0- 60.0 0-150 
 

For Mobile Radio Station 
R140, R161, R137 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Lambda Antenna 
 

 

   
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

20.0- 60.0 0- 100 Mobile, Fixed “Brelok”, 
“Blesk” 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Bi-Conical 
Symmetrical 

Vertical Antenna 
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Antenna Band, MHz 

 
Communication Range, km Comment 

240.0- 480.0 For Communication with  
Air Craft 

 

R409 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Disco- Conical 
VHF Antenna 

 

 

 

 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

23.0- 60.0 0-60 
 

For Mobile Version of 
Radio Station 

“Brelok”, “Blesk” 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Roof 
Asymmetrical  

Antenna with Top 
Load 

 

 

  

 
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

2.0- 80.0 0- 150 Mobile and Fixed 
“Brelok”, 

“Blesk” , R137 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Extent 
Asymmetrical 

Vertical Antenna 
with 

Counterpoise 
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Antenna Band, MHz 

 
Communication Range, km Comment 

50.0- 60.0 0- 75 
 

Fixed and Mobile R161, 
R137 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Vertical Antenna 
 

 

 

 
 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

30.0- 60.0 0-80 
 

Fixed and  Mobile R161 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Flat  Antenna 
with 

Counterpoise 
 

 

   
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

4.0- 120.0 0- 150 Mobile and Fixed 
R137, R161, R409 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Dipole 
 Log- Periodic  

Antenna  
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Antenna Band, MHz 

 
Communication Range, km Comment 

120.0- 240.0 
(390-429.8) 

0- 60 
 

Fixed and Mobile R415, 
R419 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Double 
Cophased array 

Antenna with 
Reflector 

 

 

   
 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

120.0- 240.0 0-60 
 

Fixed and  Mobile R409 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Cophased array 
Z- Antenna with 

Reflector  
 

  
 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

240.0- 480.0 0- 60 Mobile and Fixed 
R409 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Four- Element 
Cophased array 

Z- Antenna  
with Reflector 
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Antenna Band, MHz 

 
Communication Range, km Comment 

80.0- 119.95 
 

0- 60 
 

Fixed and Mobile R415 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Coaxial 
Symmetrical 

Antenna  
 

 

   

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

390.0- 429.8 0-60 
 

Fixed and  Mobile R415 
 

Design DD in Vertical Plane 
 

DD in Horizon Plane 

Coaxial 
Symmetrical 

Antenna 
  

 

 

 
 
Antenna Band, MHz 

 
Communication Range, km Comment 

4438.0- 4557.98 
4630.0- 4750.0 

80- 200 Mobile and Fixed 
 R412, R423 

 
Design DD in Vertical Plane 

 
DD in Horizon Plane 

Bidirectional 
Antenna 
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N. Tyutin, UA4QA, Kazan 
 
Credit Line: Radio 1951, # 4, p. 39 
 

The antenna was installed and tested by UA4QA. 
Despite of the antenna was installed at a small height 
between the roofs of a two houses, on the 20 – meters 
the antenna did + 2… + 4 balls (at S-Scale) compare 
to usual one- wire Windom designed for the band. 
Figure 1 shows the design of the antenna. 
 

Antenna made of seven lengths in 0.477- lambda and 
3-mm diameter each. The wires were going through 
two ebonite rings and soldered in the places of the 
insulators and the connection of the one- wire feeder. 
(Note by I.G.: There is no information about 
placement the rings on the antenna).  
 
 
Feeder should be athwart to the Antenna for the 
distance at least 2/3 lambda and then should not have 
sharp bending.  
 

 
Radio # 4, 1951 

  

 
 

Figure 1 Conical Windom Antenna 
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The publications devoted to memory UR0GT. 
 

  
By: Nikolay Kudryavchenko, UR0GT 
 

Optimized Vertical in 4- meter length for the 80- 
meter band is shown on Figure 1.  
Lengthening coil is placed at 1.8- meters from the 
base. Gain of the antenna is minus 9.1- dBi, input 
impedance (at the resonance) is 20.7- Ohm. 
 

The MMANA model of the Optimized Vertical for the 80- 
meters  may be loaded: http: // 
www.antentop.org/014/sv_014.htm 
 

 

 
 

Figure 1 Optimized Vertical in 4- meter length for the 80- meter band 
 
 

 
 

www.cqham.ru 
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Figure 2 Z of the Optimized Vertical (above the real ground) 
 

  
 

 
 

Figure 3 DD of the Optimized Vertical (above the real ground) 
 
 

73 Nick 
 

Credit Line: Forum from: 
www.cqham.ru 
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The publications devoted to memory UR0GT. 
 

  
By: Nikolay Kudryavchenko, UR0GT 
 

Asymmetrical dipole for 80/40/20/10- meter bands is 
shown on the Figure 1.  
 
The MMANA model of the Asymmetrical dipole for 
80/40/20/10- meter bands may be loaded:  
http://www.antentop.org/014/dipole_014.htm 
 

Asymmetrical dipole for 80/40/20/15/10- meter bands is 
shown on the Figure 2.  
 
The MMANA model of the Asymmetrical dipole for 
80/40/20/10- meter bands may be loaded:  
http://www.antentop.org/014/dipole_014.htm 

 
 

Figure 1 Asymmetrical dipole for 80/40/20/10- meter bands 
 

 
Figure 2 Asymmetrical dipole for 80/40/20/10- meter bands 
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Parameters for the antennas are shown below. The 
data were got at the antenna placed at 20 meters 
above a real ground.  
 

To match the antenna with coaxial cable 50- Ohm it is 
need transformer 1:3 or may be 1:4 to improve the 
efficiency at the 10- meter Band. 
 

 
 

Figure 3 Z of the Asymmetrical dipole for 80/40/20/10- meter bands at 80 meter Band 
 

 
 

Figure 4 SWR of the Asymmetrical dipole for 80/40/20/10- meter bands at 80 meter Band 
 
 

 
 

Figure 5 DD of the Asymmetrical dipole for 80/40/20/10- meter bands at 80 meter Band 
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Figure 6 Z of the Asymmetrical dipole for 80/40/20/10- meter bands at 40 meter Band 
 

 
 

Figure 7 SWR of the Asymmetrical dipole for 80/40/20/10- meter bands at 40 meter Band 

 
 

Figure 8 DD of the Asymmetrical dipole for 80/40/20/10- meter bands at 40 meter Band 
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Figure 9 Z of the Asymmetrical dipole for 80/40/20/10- meter bands at 20 meter Band 
 

 
 

Figure 10 SWR of the Asymmetrical dipole for 80/40/20/10- meter bands at 20 meter Band 

 
 

Figure 11 DD of the Asymmetrical dipole for 80/40/20/10- meter bands at 20 meter Band 
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Figure 12 Z of the Asymmetrical dipole for 80/40/20/10- meter bands at 10 meter Band 
 

 
 

Figure 13 SWR of the Asymmetrical dipole for 80/40/20/10- meter bands at 10 meter Band 

 
 

Figure 14 DD of the Asymmetrical dipole for 80/40/20/10- meter bands at 10 meter Band 
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Figure 12 Z of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 80 meter Band 
 

 
 

Figure 13 SWR of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 80 meter Band 
 

 
 

Figure 14 DD of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 80 meter Band 
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Figure 15 Z of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 40 meter Band 

 

 
 

Figure 16 SWR of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 40 meter Band 
 

 
 

Figure 17 DD of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 40 meter Band 
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Figure 18 Z of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 20 meter Band 
 

 
 

Figure 19 SWR of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 20 meter Band 
 

 
 

Figure 20 DD of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 20 meter Band 
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Figure 21 Z of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 15 meter Band 
 

 
 

Figure 22 SWR of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 15 meter Band 
 

 
 

Figure 23 DD of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 15 meter Band 
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Figure 24 Z of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 10 meter Band 

 

 
 

Figure 25 SWR of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 10 meter Band 
 

 
 

Figure 26 DD of the Asymmetrical dipole for 80/40/20/15/10- meter bands at 10 meter Band 
 

73 Nick 
 

Credit Line: Forum from: 
www.cqham.ru 
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ANTENTOP- 02- 2010, # 014 Asymmetrical I.V. for the 80 and 40- meters 
 

 

 
The publication is devoted to the memory UR0GT. 

 
  

By: Nikolay Kudryavchenko, UR0GT 
 

Asymmetrical I.V.  for the 80- and 40- meter band is 
shown on Figure 1.  
 
Parameters of the antenna are shown below. 
 

73 Nick 

The MMANA model of the Optimized Vertical for the 80- 
meters  may be loaded: http: // 
www.antentop.org/014/iv_014.htm 
 
Credit Line: Forum from: 
www.cqham.ru 

 
 

Figure 1 Asymmetrical I.V.  for the 80- and 40- meter band 
 

 
 

www.cqham.ru 
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ANTENTOP- 02- 2010, # 014 Asymmetrical I.V. for the 80 and 40- meters 
 

 
 

Figure 2 Z of the Asymmetrical I.V. at the  80- meter band (above the real ground) 
 

 
 

Figure 3 SWR of the Asymmetrical I.V. at the  80- meter band (above the real ground) 
 

 
 

Figure 4 DD of the Asymmetrical I.V. at the  80- meter band (above the real ground) 
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Figure 5 Z of the Asymmetrical I.V. at the  40- meter band (above the real ground) 
 

 
 

Figure 6 SWR of the Asymmetrical I.V. at the  40- meter band (above the real ground) 
 

 
 

Figure 7 DD of the Asymmetrical I.V. at the  40- meter band (above the real ground) 
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ANTENTOP- 02- 2010, # 014 Vertical Inverted L for the 160, 80 and 40- meter 
Bands 
 

 

 
The publication is devoted to the memory UR0GT. 

 
  

By: Nikolay Kudryavchenko, UR0GT 
 

Vertical Inverted L for the160, 80 and 40- meter 
bands is shown on Figure 1.  
 
Parameters of the antenna are shown below. 
 

73 Nick 

The MMANA model of the Vertical Inverted L for the 160, 
80 and 40- meter Bands 
may be loaded: http: // www.antentop.org/014/il_014.htm 
 
Credit Line: Forum from: 
www.cqham.ru 
 

 
 

 
 
 

Figure 1 Vertical Inverted L for the 160, 80 and 40- meter Bands 
 
 
 
 

 
 

www.cqham.ru 
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ANTENTOP- 02- 2010, # 014 Vertical Inverted L for the 160, 80 and 40- meter 
 

 
 

Figure 2 Z of the Vertical Inverted L at the 160 - meter band (above the real ground) 
 

 
 

Figure 3 SWR of the Vertical Inverted L at the 160 - meter band (above the real ground) 

] 
 

Figure 4 DD of the Vertical Inverted L at the 160 - meter band (above the real ground) 
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Figure 5 Z of the Vertical Inverted L at the 60 - meter band (above the real ground) 
 

 
 

Figure 6 SWR of the Vertical Inverted L at the 80 - meter band (above the real ground) 
 

 
 

Figure 7 DD of the Vertical Inverted L at the 80 - meter band (above the real ground) 
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Figure 8 Z of the Vertical Inverted L at the 40 - meter band (above the real ground) 
 

 
 

Figure 9 SWR of the Vertical Inverted L at the 40 - meter band (above the real ground) 
 

 
 

Figure 10 DD of the Vertical Inverted L at the 40 - meter band (above the real ground) 
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ANTENTOP- 02- 2010, # 014 EH- Antenna for the 160- meter Band 

 
  
 Vladimir Kononov, UA1ACO, St- Petersburg 

 
Credit Line: http://ehant.qrz.ru/exp_eh33.htm 
 

The antenna has diameter 110- mm and is 2 meter in 
length. The sizes are without protected enclosure 
(indoor variant).  

Antenna was calculated with help of program 
VK4ANW. Figure 1 shows the calculation. 
 

 
 

Figure 1 Calculation EH-Antenna for 160 meter with help VK4ANW program 
 

Here are some explanations about the antenna data. 
 

1. Diameter plastic tube for the antenna is 110- 
mm. 

Standard row for the tube is: 75, 110, 165, 215- mm. If 
we take tube with smaller diameter 75- mm we get 
twice decreased Pass Band and twice increased turns 
in the inductor (so, losses in the inductor also highly 
increased). If we take tube with bigger diameter 215- 
mm we get twice increased Pass Band and twice 
decreased turns in the inductor (so, losses in the 
inductor also decreased). Good parameters, but 
antenna is too bulky! 
 
 

2. Diameter of the wire in the inductor is 0.85- mm (20- 
AWG). It is compromise variant that depends on 
power (10- Wtts allowed in Russia) allowed for using 
and losses in the inductor. For bigger power it needs 
to use wire with bigger diameter. 
 
3. Copper foil is 0.05- mm in the thickness. Thickness 
of the using copper foil for the EH antenna depends on 
power going into antenna and to mechanical strength 
of the foil. 0.05- mm foil should be enough for the 
antenna. 
4. Length to the cylinder diameter is 6. I took the digit 
from my experience. If the digit less the 6 the Pass 
Band is decreased. If the digit more the 6 the antenna 
design going to be complicated. 
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ANTENTOP- 02- 2010, # 014 EH- Antenna for the 160- meter Band 
 

Figure 2 shows design of the EH-Antenna for the 160- 
meters. 

 

 
 

Figure 2 Design of the EH-Antenna for the 160- meters 
 

Red dots are marked the solder places. Tuning coil 
should be coiled with gap between the turns at the 
beginning and at the end.  

It needs for antenna tuning. Figure 3 shows the design 
of the coil. 

 
 

Figure 3 Design of the Tuning Coil 
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Resonance frequency of the antenna is adjusting by 
moving coils between together at the upper part of the 
coil. SWR is changed by moving coils between 
together at the lower part at the coil. Both of the tuning 
is influenced to each other. In my case the tap for  
SWR 1:1.02 was taken from second turn.  

Be careful! The antenna has no protected 
enclosure! At the parts of the antenna is high 

RF that is dangerous for live! 
 

 

Note from I.G. 

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. 

  
  
Antenna was tuned to the 160- meter band according 
to routine tuning for the EH-Antennas. 

Figure 4 shows parameters of the antenna obtained 
with “miniVNA.”. 

  

 
  

Figure 4 Parameters of the EH- Antenna 
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ANTENTOP- 02- 2010, # 014 EH- Antenna for the 160- meter Band 
 

Parameters of the antenna are really good. At the 
frequency 1.85- MHz it is Pass Band more the 100- 
kHz at SWR 1.0: 1.02. The antenna has big sizes so 
tune the antenna at its working position. Remember, 
that all objects near the antenna could influence to the 
parameters of the antenna. Try to keep space near the 
antenna at radius 2…- 3 length of the antenna free 
from anything. 
 
However, above stated is not about me. I have no free 
place for the EH- Antenna. The antenna was installed 
at my workplace at the ground floor. Near the antenna 
there are lots objects that hindered the antenna 
operation. At the background it is showed a EH- 
Antenna for the 40-meter (25- cm in length).  Figure 5 
shows the installation. Do not repeat my installation 
of the EH-antenna because it is dangerous for life! 
 
I turn on the EH- Antenna to my transceiver through a 
1.5- meter coaxial cable. Near the antenna an RF- 
Choke is installed. It is six coils coiled by the coaxial 
cable around a ferrite ring. I turn on my transceiver 
and take my straight key. Time is near 13.00- GMT, 
not good time for QSO on the 160- meter. However, I 
hear several stations and first QSO with RK3PA is 
done! 
 
Next week (I have no lots time to work in the Air) I 
made QSO with UR4LPQ, LA6YEA, RU4SU, 
OZ1LXJ… All QSOs were made at EH- Antenna in 2- 
meter height and 10- 15 Watts going into the antenna! 
 
Final test the EH- Antenna was made when I installed 
the antenna at 1.5- meter above  the roof of my house, 
that is near 8- meter above the ground.  Figure 6 
shows the antenna on the roof.  

 
 

Figure 5 EH- Antenna for the 160- meter on the table 

 
 

Figure 6 EH- Antenna for the 160- meters on the roof of the house
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ANTENTOP- 02- 2010, # 014 EH- Antenna for the 160- meter Band 
 

I decided take part in the CQ- WWW 160-m DX 
CONTEST in class CW. For the test I used my ICOM- 
7000 and 80 Watts going to the EH- Antenna. 
 
Before the contest lots stations do training in the Air. I 
have QSO with OH8X, UA1ANA, RV2FZ, RU3BB, 
OK1AXB, SM6VJA/p, OM8LA, UA3UDE, RX3APM, 
OH4XX, LY3W, UT4UJ, UY2UA, OM3BH, RV9YZ, 
RW9TR, RN3GM/2, RV9CX, EN1IFF/p, RN3QY, 
RU4PU, SP2LNW, S56P, DK2OY, UP2L, OM5KM, 
LY1CM, HA1TJ, UW5U, OK1DSZ, UA3QDX… 
 

It is 22.00- GMT, contest is started. EH-Antenna works 
well and I already have QSO with UA3BS, UZ1H, 
UA2FL, LY6A, LY2OU, YL9T, UA1QM, LY9A, 
EW6GF, YR5N, RG3K… Figure 7 shows pages from 
the contest. Log in Cabrillo may be downloaded from:  
http://ehant.qrz.ru/ua1aco.cbr 
 
I made 200 QSOs with 32- WAZ- zones and got near 
27000 points.  
 
 

 
 

Figure 7 Pages from the contest 
 

I proved by my routine work in the Air and by the 
contest that my EH- Antenna for 160-m worked and it 
is worked not bad. Off course, it is not a “Mamont” 
antenna that is installed by the hams from Finland 

But the antenna works and I believe that is good 
variant for those who cannot install traditional 
antennas at the 160-m. 

 
 

Figure 8 “Mamont” from Finland 

 
 

UA1ACO tested the EH-Antenna in Russian PSK 
WWW DX- CONTEST- 2010 

 
73 and DX from UA1ACO! 
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UA1ACO at forum at qrz.ru (Credit Line: 
http://forum.qrz.ru/thread22310-40.htm) wrote: 
 
All new is forgotten old. I remembered that somewhere 
there were published link to a prototype of the EH- 
Antenna. The antenna was published in the Soviet 
magazine “Radio vsem” # 9, 1928 pp.: 43- 44, “QRP 
for Summer” (“Radio for All” in English). Off course, 
the transmitter would be worked perfect if it will be 
connected to modern EH- Antenna 
 
Note from I.G.: “Radio Vsem” (# 9, 1928 pp.: 43- 44, 
“QRP for Summer”) is described several antennas that 
was used at military training at 1927. One of the 
antennas, is a prototype of the EH- Antenna, showed 
very good result. Some words about the design of the 
antenna. Upper and lower grid had sizes 1.0-m x 4.0-
m. The grids (K1 and K2) were hanged up with help of 
insulators. L1 and L2 were inductors with variable 
coupling from an old spark transmitter. To the needed 
wavelength the tuning performed by tapping and 
coupling. The antenna worked great compare to the 
other antennas. Figure 1 shows the antenna. At the 
TX there were used Russian tubes UT- 1, R-5.  
 

 
 
Front Cover Magazine “Radio Vsem” # 9, 1928 

 

 
 

Figure 1 Prototype of the EH- Antenna 
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Note from I.G.: “Radio vsem” (# 9, 1928 pp.: 43- 44, 
“QRP for Summer”) is described several antennas that 
was used at a military training at 1927. Another 
antenna that worked well is antenna that for now 
named as “Magnetic Loop” Antenna. In the old times 
the antenna was named as “Frame” Antenna. In the 
article were described two such antennas. Figure 1 
shows Transmitter with Frame Antenna with capacity 
adjustment. 
 
Description of the antenna: Antenna has 3 turn, 
length of the each size of the square is 60- cm. 
Antenna wound by insulated wire, diameter of the wire 
1.5… 2.5- mm (15- 10- AWG). Capacitor C1 has 
capacity up to 250- pF, capacitor C2 has capacity up 
to 500- pF. Antenna covered wavelength from 40- to 
120- meters. Wavelength is switched (roughly) by 
choosing turns of the loop (1, 2 or three), then 
smoothly by C1. C2 is tined by maximum power 
(checking by the glow of the bulb) going to the 
antenna.  

The capacitors should be work at 500- V. L2 and L3 
are RF- Chokes. Those ones are identical with each 
other. RF choke contained 200 turns by wire in 
diameter of 0.5- mm (24- AWG), wound on the form in 
diameter ¾-inch. R2- 10.000 Ohm. 
 
Figure 2 shows simplified version of transmitter with 
frame antenna. Tap is taken from the middle of the 
loop. The transmitter is tuned to the needed frequency 
just with help of capacitor C1.  
 
Transmitters with the Frame Antenna had strong 
directivity. Each turning of the frame caused to the 
small changing of the wavelength. Transmitter should 
be placed far from any metal subjects. The 
transmitters provided confident radio communication 
to 20-km. 
 
 The transmitters with the frame antennas has small 
sizes, easy to hide and has directivity in transmission 
that is useful in military application. At the TX there 
were used Russian tubes UT- 1, R-5. 
 
 

 
 

Figure 1 Transmitter with Frame Antenna with 
capacity adjustment 

 
 

Figure 2 Simplified Version of Transmitter with 
Frame Antenna 
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 Published in “Radio” 1956 

Credit Line: http://cqham.ru/oldradio/ana.htm 
  
Low noise antenna could be used at environment 
with interferences from car and home appliances. 
Figure 1 show the design of the Low Noise HF- 
Antenna for HF- Band 16- 50- meters. 
Antenna consists of two cross- dipoles that are 
connected with receiver through twisted two- wire 
cord. It is possible to use usual main wire with 
twisted (artificially) wires.  

However, it is better to use special RF- Twisted cable. 
Such cable was produced at the USSR at trademark 
RD- 16 

The antenna has almost omnidirection diagram of 
directivity. However, stations that are in orthogonal 
direction (compare to the antenna wires) should be 
received better then stations that are in parallel 
(compare to the antenna wires) direction.  

 
Figure 1 Design of the Low Noise HF- Antenna 

Good result at strong interferences could 
be provided antenna shown in the 
Figure 2. 

Antenna wire is hanged up at height 10- 
12- meters between two masts. Feeder 
of the antenna has cross-wires. At 
strong interferences part of the feeder, 
that it is placed in the zone of the strong 
interferences, may be made like feeder 
for antenna from Figure 1. 

Antenna coupled with the receiver with 
help of a special symmetrical coil that is 
placed at the beginning and at the end 
of the input inductor of the receiver. 
Each part of the coil consists of 2…4 
turns of the wire in diameter 0.5- 0.8- 
mm (24- 20- AWG).   
 

Figure 2 One Wire Low Noise HF- Antenna 
 
Considerable lowering of the noise the antenna (Figure 2) provides 
at 80 and 160- meters. 
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A practical design of a TV- Antenna made on the base of 
the Beer Cans 

 

 

  
 

  

  
 

 
 
Credit Line: http://mirsovetov.ru/a/housing/make-myself/homemade-tv-antenna.html 
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Magazine “Radio” has received letter about unusual 
TV- Antenna. Author of the letter, mr. D. Abyzov, 
wondered, if the antenna should be worked.  
 Description of the antenna (that was designed by mr. 
V. Arhipov) was published at region (Voronezh region) 
newspaper “Molodoy Kommunar.” Article about the 
antenna was named “Tiny Antenna.”  
 
A little later magazine “Radio” has received letter from 
mr. I. Sokol from town Klenoviy (Lugansk region). Mr. 
Sokol wrote that he made the “Tiny Antenna” and that 
the antenna worked well. The antenna is used for 
reception of 4th- channel TV (TV- center located far 
from 55- km) and for reception of 1st- channel TV (TV- 
center located far from 105- km). A representative 
from magazine “Radio” took visit to mr. Sokol and 
prove his words.  
 
Below is a description of the antenna. 
 
It is a dipole, halves of the dipole is a copper rod in 
diameter 6- mm (3- AWG). Above the rod a plastic 
tube in diameter 36- mm (1-1/2 – inch) is placed. The 
tube is filled by iron sawdust. The length of the plastic 
tube is 2/3 from the length of the copper rod. Figure 1 
shows the antenna. 
 

 
 

Front Cover Magazine “Radio” # 10, 1966 

 

 
 

Figure 1 Unusual TV- Antenna 
 

 
 

 
  
www.antentop.org       Page- 61 



ANTENTOP- 02- 2010, # 014 Dual Band Vertical for 145 and 430- MHz 
 

 
The publication is devoted to the memory UR0GT. 

  
By: Nikolay Kudryavchenko, UR0GT 

Here is a simple design of the dual band 145/430- 
MHz vertical antenna.  
 
The MMANA model of the Dual Band Vertical 
145/430- MHz may be loaded: http: // 
www.antentop.org/014/145and430_014.htm 
 

73 Nick 
 

Credit Line: Forum from: 
www.cqham.ru 

 

 

 
 

Figure 1 3D View of the Dual Band Vertical 145/430- MHz 

 
 

Figure 2 Design of the Dual Band Vertical 145/430- MHz 
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Figure 3 Z of the Dual Band Vertical 145/430- MHz at the 145-MHz- Band 
 

 
 

Figure SWR of the Dual Band Vertical 145/430- MHz at the 145-MHz- Band 

 
 

Figure 5 DD of the Dual Band Vertical 145/430- MHz at the 145-MHz- Band 
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Figure 6 Z of the Dual Band Vertical 145/430- MHz at the 430-MHz- Band 

 

 
Figure 7 SWR of the Dual Band Vertical 145/430- MHz at the 430-MHz- Band 

 

 
 

Figure 8 DD of the Dual Band Vertical 145/430- MHz at the 430-MHz- Band 
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The publication is devoted to the memory UR0GT. 

 
  

By: Nikolay Kudryavchenko, UR0GT 
 

The antenna for the 430- MHz has wide lobe in the 
diagram directivity at the horizon plane with good 
gain.  
 
As reflectors for the antenna there may be used 
aluminum or copper foil, metal grid, or perforated 
metal plate. 
 
The MMANA model of the Directional Antenna for 
the 430- MHz may be loaded: http: // 
www.antentop.org/014/430mhz_014.htm 
 
Credit Line: Forum from: 
www.cqham.ru 
 
 
Parameters of the antenna are shown below. 
 

73 Nick 
Credit Line: Forum from: 

www.cqham.ru 
 

 
 

Figure 1 3D View of the Directional Antenna for the 430- 
MHz 

 

 
Figure 3 Z of the Directional Antenna for the 430- MHz 
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Figure 2 Design of the Directional Antenna for the 430- MHz 
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Figure 4 SWR of the Directional Antenna for the 430- MHz 
 

 
 

Figure 5 DD of the Directional Antenna for the 430- MHz 
 

 
 

www.cq.ham.ru 
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 Vladimir Polyakov, RA3AAE, Moscow 

Credit Line: HF- magazine, 1998, pp.: 27- 31 
(published in Russian in Moscow). 
 

I would like to make a simple directional antenna. After 
I had observed lots variants I stopped at ZL- beam 
with two elements with active feeding. The antenna 
looked very attractive for me. This one at its small 
sizes (only lambda/8… lambda/10 in length) was 
practically the same parameters as 3- element YAGI.  
 

Figure 1 shows a simple design of the ZL- beam. 
Points X-X is the feeding terminal of the antenna. ZL- 
beam consists of two dipoles (simple or folded) that 
connected together by crossed wires. Depending on 
the length of the fires the dipoles fed by some phase 
shift that helps form the diagram of directivity. (Note 
by I.G.: More about ZL-Beam see References 1 and 
2) 

 
Figure 1 ZL- Beam 

 

Required phase shift between the antenna’s elements 
are obtained by two ways. At first, it needs change the 
length of the crossed line. The second, (it is fine 
tuning) by changing of the length of the dipoles. If the 
tuning may be made then no matter at which points at 
the crossed line would be connected feeder of the 
antenna. 
Usually ZL-beam is used as antenna with horizontal 
polarization i.e. the dipoles are placed in parallel to 
ground. That is because of the simplicity of that 
antenna design.   

I decided to make antenna with vertical placement of 
the dipoles to ground. For the antenna’s  element 
should be suitable J- Antenna. (Note by I.G.: More 
about J- Antenna see References 3 and 4). Figure 2 
shows two version of that J- Antenna. Version of the 
antenna with the grounded stub (right at the Figure 2) 
is mostly suitable for my design. It is possible to 
connect  the lower point of the grounded stub with any 
ground- roof of the car, metal mast and so on. It is 
possible to match the antenna with any coaxial cable 
by choosing the feeding points.  
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Figure 2 J- Antenna 

 
Stub provides two antiphased RF voltages at 
its ends. Dipoles at the ZL- beam fed by 
antiphased RF voltages. So, it is possible to 
connect vertical dipoles to the ends of the 
stub. Phase shift between dipoles should be 
got by shortening left one and lengthening 
right one. 

To obtain space between the dipoles lambda/8 it needs just 
bend each dipole. Figure 3 shows the ready Vertical ZL- 
Beam Antenna for 430- MHz. Antenna. Antenna was made 
from one length of a copper wire in diameter 1.7- mm (14- 
AWG).  
 

 
Figure 3 Vertical ZL- Beam Antenna for 430- MHz 

A Diagram of Directivity 

B Feeding Points 
C Dimensions of the Antenna 

My practical measurement showed that the antenna 
had one sided lobe (Figure 3, A) and 4- dB gain over 
a usual half – wave dipole. 
 

References 

1. http://www.eham.net/ehamforum/smf/index.php?topic=13700.0 

2. www.hamuniverse.com/gi6jpozl-special.pdf 

3. http://www.dxzone.com/catalog/Antennas/J-Pole/ 
4. http://en.wikipedia.org/wiki/J-pole_antenna 
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ANTENTOP- 02- 2010, # 014 Simple Ways to Increase Communication Range of 
a Hand- Held Radio 

 
 
Several simple tips to increase the communication 
range of a hand- held radio with help of anything near 
by. 

Igor Lavrushov , UA6HJQ 
 
Credit Line: http://www.hamradio.cmw.ru/antenna/experiment.htm 

 
At the pictures you see a hand- held with its “rubber” antenna (100- mm long). The radio is received R4- repiter, 
which is located 130- km away. 

 

 
At the pictures you see a hand- held with its “rubber” antenna plus counterpoise. The radio is received the same R4- 
repiter. 
Compare the S- meters. From the noise level the repiter jump up to good level. 
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a Hand- Held Radio 

 
Now the hand- held used to a ¼ lambda antenna. I communicate with the same R4- repiter 

 

 
 
The picture shows the radio without counterpoise. 

 

 
 
The picture shows the radio with counterpoise. 
Compare the difference. With the counterpoise I can communicate with the repiter. 
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The radio is received the R4 repiter located 130- km 
away.  
 
I held the radio by hand in glove, so, my body is 
isolated from the radio. I get strength by S- scale: 42. 
 
 

Now my hand is touched metal parts of the radio. I get 
strength by S- scale: 53. With a ¼ lambda antenna and my 
hand is touched metal parts of the radio I get 59! 
 
 
Note: Some hand- held radios do not have outer metal 
parts. In this case counterpoise helps to increase the 
communication range. 
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In the mountains I have used instead a counterpoise a 
knife in length 300- mm. I got increasing in the level from 
54 to 56. 
 
For good operation it should be used a resonance 
counterpoise. The length for the counterpoise should be 
480- 510-mm depending on used diameter of the wire. 
Counterpoise should be placed at 90 degree to antenna. 
Use only rigid wire. Counterpoise from a soft wire does not 
work properly. 
 

Note: With a counterpoise the radio antenna has 
directivity. Therefore after connection a 
counterpoise to the radio you should turn the radio 
to find maximum of the reception.  
 

 
  

 
 

Picture shows antenna “ALAN” (470- mm in length), 
counterpoise with “crocodile,” hand- held radio, two- band 
counterpoise for 145/435- MGz for two- band hand- held.  
 
 
 

The same experimenters were made with hand- 
held VX-3, VX- 800 and C- 568. The 
experimenters prove above writing.  
 
73, ua6hjq 
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ANTENTOP- 02- 2010, # 014 Transceiver Fetter - 80 

 
 Dmitriy Goroh, Ukraine, UR4MCK 

 
 Credit Line: CQ- QRP # 31 
  
The transceiver is a practical implementation of the 
theoretical schematic made by RA3AAE [References 
1, 2]. Transceiver was made on a piece of PCB of 
suitable sizes. Transceiver was made on 80- m band 
however, this one may be tuned to another ham band. 
Figure 1 shows schematic of the transceiver. The 
transceiver took part at MAS contest [References 3, 
4], so parts at the schematic labelled according to 
MAS rules. According to the MAS rules the transceiver 
has only 36 components and it belongs to category 
“A36.” 
 

Data: 
 
Supply Voltage: DC, 10.0… 14.0- V 
Consumer Current RX/TX (at 12.0- V): 15.0… 20.0- 
mA/ 0.5- 0.7- A 
Frequencies Range: 3500… 3580- kHz 
Sensitivity (at 10- dB S/N): near 10.0- microV 
Output power (at Dummy Load 50- Ohm): near 3.0- 
Watts 
 
 
RX mode: Signal from Antenna WA1 through low- 
pass filter L2, L3, C3, C6, C8, C9 is going to mixer on 
VT3, VT5. RF from the VFO on VT1 goes to the buffer 
on VT2 and then is going to the mixer on VT3, VT5. 
VFO generate on the frequencies twice below the 
receiving frequency [References 5].   

 
Cover: CQ- QRP # 31 

From the mixer audio signal goes to Audio Filter L4, 
C11, C12 AND THEN TO Audio Amplifier on VT6, 
VT7. Transformer T3 does matching of impedance of 
the 32-Ohms headphones with the Audio Amplifier.   
 
TX mode: Key S1 is down at TX mode. Switch on VT4 
provides DC ground for VT3, VT5. These transistors 
now are working like doubler/amplifier. RF for the 80-
meter band goes to the antenna WA1 through low- 
pass filter L2, L3, C3, C6, C8, C9. The filter should be 
tuned with a real antenna to match output impedance 
of the amplifier with the antenna. Figure 2 shows PCB 
of the FETter. VFO was made on the another board. 
 
Coils L2, L3 may be wounded on a form not less the 6-
mm in diameter. Numbers of turn depend on used 
antenna. As coil L1 should be used any stable- made 
inductor, for example, coiled on a ceramic form from 
an old military radio. Transformers T2 and T3 coiled by 
trifiliar twisted wire, 8 turns. It was used insulated wire 
from a computer network cable. Core for T2 and T3 is 
ferrite ring permeability 1000 with OD- 20, ID- 10 and 
H- 5-mm. 
 

Transformer T3 is from an old transistor radio. The 
transceiver should be powered from a battery to avoid 
hum.  
 
Tuning: Audio Amplifier is adjusted by R7 to ½ of the 
supply voltage on the collector of VT7.  
VFO is tuned to the frequency half of the working one. 
Pick to Pick RF voltage across the ground and the 
gate of VT3 (VT5) should be 4… 5- V. Filter L2, L3, 
C3, C6, C8, C9 is tuned (by its L and C) to the 
maximum of RF across the real antenna (or across the 
dummy load). Figure 3 shows output RF from the 
transceiver at TX- mode across a dummy load 50- 
Ohm. Vrms there is equal to 12.1- V, so, output power 
is 3.0- Watts. However, at proper tuning the 
transceiver it is possible to get more RF power from 
the PA. 
 
The transceiver was tested at MAS- 2010 contest. It 
was made 3 QSO with other contesters: UU7JF, 
RW3AI and UA9FAX (distance more the 1,500.0- km). 
 

www.antentop.org       Page-74 
 



ANTENTOP- 02- 2010, # 014 Transceiver Fetter - 80 
 
 
 

 
  

Figure 1 FETter 80 
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Figure 2 Sample of the FETter (without VFO) 

 
References: 
1. Transceiver "POLEVIK": By: Vladimir Polaykov, 
RA3AAE  
http://www.antentop.org/011/ra3aae_011.htm 
2. CQ QRP #13, 
http://qrp.ru/modules/mydownloads/cache/files/cq-
qrp/13.pdf 
3. QRP Contest Community, http://www.qrpcc.de/ 

4. QRP MAS, http://www.qrz.ru/contest/detail/477.html 
5. V. T. Polyakov, “Ham book about Direct 
Conversation technique”- Moscow, Publishing House 
“Soviet Patriot”, 1990, 264 pages. (in Russian)  
http://www.cqham.ru/ftp2/RLTPP.djvu 
  
72/73 de UR4MCK 

 
Figure 3 Output RF from the transceiver at TX- mode across a dummy load. 
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So it is ours history, ours old amateurs ID. I just would 
like to show some of old Amateurs Membership 
Certificates, certificates from international QRP Clubs.  

 

  
Membership Certificate: G- QRP- C. UA3ZNW, 04/06/1991 

  

 
  
www.antentop.org       Page-77 



ANTENTOP- 02- 2010, # 014 QRP Membership Certificates 
 

Membership Certificate: UR- QRP- C. RK3ZK, 17/02/1999 
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Membership Certificate: OK- QRP- C. UZ3ZK, 16/11/1992 
.   
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Membership Certificate: U- QRP- C. UA3ZNW, 15/06/1991 
  

 
 

 

 

 

 

 

VA3ZNW QSL CARD 
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 Credit Line: www.cqham.ru 

The radio was designed at 1939. Schematic for the 
Radio “Sever” (“North” in English) was designed by 
Boris Mikhalin. At first it was designed for civil 
applications. Only one experimental sample was made 
before 1941. At the 1941 the radio was adapted for 
military applications by  Boris Mikhalin, Pokrovstiy and 
Muhachev (mechanical design).  It was so named 
“Project Omega.”  
 

Serial release of the station was begun in Leningrad, at 
“Kozitskiy” factory. At the factory the station got name 
“Sever.” The station was produced by supervising of 
Nikolay Stromilov- famous polar radio operator and 
ham. 7000 samples of the radio were produced during 
ww-II.  

 

 

 
 

Spy Radio “Sever” 
 

 
 

www.sqham.ru 
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The radio had excellent parameters for the times. To 
reduce dimension and consumer power so- called 
transceiver schematic (when the same parts are used 
for receiving and transmitting) was used. So, the radio 
had weight only 2- kg (or 4 pounds) that was perfect 
for ww-II radio. Antennas and spare parts had weight 
2- kg (or 4 pounds). Batteries weighted 6- kg (or 13 
pounds). The radio set was packed in two small fabric 
bags. Figure 1 shows the schematic. Some of the 
samples of the “Sever” were marked in English and 
American or English parts were made for producing of 
the stations.  
 

Receiver was made by usual at the times scheme 1-V-
1. It had one aperiodic RF-Amplifier and then a 
Regenerative stage. Hi-ohmic head set was used by a 
radio operator. 

Transmitter had output power near 2-Watts. It has RF 
generator and then power amplifier. RF generator 
could work in two modes- first,  using external quartz 
resonator (usual there were several of them in the 
radio spare parts), second, in self-excitation mode 
covered a wide frequencies range. A small key was 
used for transmitting. 

 

 

 

Credit Line for Pictures: http://msevm.com/oldradio/sever/ 

 

 
 

Tube 2P4M (used in the Radio “Sever”) 
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Figure 1 Radio “Sever” 
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It was produced “Sever” and “Sever-bis.” The radio 
differed by frequencies and a little in design. RX/TX  for 
radio “Sever”-   3,62—12,25/3,62—6,25 –MHz. RX/TX 
for radio “Sever- bis”- 2,22—6,66/2,56- 5,77- MHz. 

There were used anode and heater battery for feeding 
the radio. For high voltage there were used 4 batteries 
BAS- 60 (each battery has 60-V and 0.45A/H). For 
heater there were used 2 battery 3S (each battery has 
1.5- V and 29.0 A/H). It was produced in small quantity 
radio “Sever” with feeding from the main.  
Antenna for the radio was length of wire in 12 meters 
long. The wire could hang up at any object (for 
example, at tree). There were two counterpoises, 3 and 
12 meter long each.  

Depending on the transmitting frequency a proper 
counterpoise was used. As usual, for low frequencies 
it was used counterpoise in 12 meter length, for high 
frequencies it was used counterpoise in 3 meter 
length. Counterpoise placed near one meter above the 
ground. Figure 2 shows the antenna configuration for 
the station. The radio could provide reliable 
communication (with a stationare radiocenter with 
special directed antennas and high sensitivity 
receivers) up to 700- km. 

British spy Radio “Paraset” was the nearest analog of 
the radio “Sever.” 

Manual for radio Sever may be loaded: 
www.antentop.org/014/sever_014.htm 
Credit Line: http://www.rkk-museum.ru 

 
Figure 2 Antenna for the Radio “Sever” 

Spy Radio “Sever” 
 
Credit Line for Pictures: 
http://rv3bc.narod.ru/Stat/rtx-sever.htm 
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Date:2 December 2010 11:27 
Subject: [GQRP] Long delay echos 
Mailing list: <GQRP.yahoogroups.com> 
 

Just seen the link to the long delay echos from 
Peter Brogl, DK6NP on the Southgate Amateur 
radio website:  
http://www.southgatearc.org/news/december2010
/long_delay_echoes.htm  
I've not yet seen anything about the power he 
used or details showing if the echoes spaces 
were EXACTLY the same on each transmission. 
A detailed comparison between the transmitter 
and echo keying envelops may confirm that they 
really came from DK6NP's transmitter and not 
some elaborate hoax. If genuine, surely this is a 
remarkable and tangible example of this very odd 
(and rare?) phenomenon. 
 
Regards, 
 
Ian, G4JQT 
 
Date: 2 December 2010 14:45 
Subject: [GQRP] Re: Long delay echos 
Mailing list: <GQRP.yahoogroups.com> 
 
At the peak of recent sunspot cycles it was not 
that unusual to hear echoes on 10m from signals 
that had gone around the globe both ways even 
several times. One could certainly envisage 
occasions when signals get trapped between 
some ionospheric layers and eventually "escape" 
back to earth - like a very extended chordal hop. 
 
73s 
Roger G3XBM 
 
 
 
 
 

 
 

Logo G-QRP-C 
(Credit Line: 

http://www.zerobeat.net/g3ycc/club.htm) 
 
 

Date: 2 December 2010 15:40 
Subject: Re: [GQRP] Long delay echos 
Mailing list: <GQRP.yahoogroups.com 
 
See also: 
 
Did you hear Long Delayed Echos on November 27 ? 
http://www.southgatearc.org/news/december2010/lde_r
eports_wanted.htm 
  
Long Delayed Echos on TV 
http://www.southgatearc.org/news/december2010/lde_
on_tv.htm 
  
 
73 Trevor M5AKA 
 
 

 
 
 

http://www.gqrp.com/ 
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Date: 2 December 2010 17:44 
Subject: [GQRP] Re: Long delay echos 
Mailing list: <GQRP.yahoogroups.com> 
 

I have always had a fascination with the subject 
of LDE's and also just  
heard about this event. 
 
I have heard very short echos before. However, 
this past weekend during  
the contest on Saturday evening I heard what I 
thought was a LDE in the  
range of 2 to 4 seconds. It was on 40 meters and I 
had just tuned in a  
station and it sounded like whatever that station 
was sending was being  
repeater that 2 to 4 seconds later. The echo 
interfered with the  
original but was slightly off frequency but even at 
that I didn't manage  
to get the call sign. It was a German call sign but 
not DK6NP that I  
recall. 
 
I was otherwise distracted by the contest at the 
time and didn't give it  
much more thought til today when I stumbled some 
of the reports of Peter  
Brogl's experience. Makes me wish I had paid 
more attention. 
 
Cheers, Graham ve3gtc 
 

 
 

 
 

China Power Automobile Relay. 
Inside View 

 

Date: 3 December 2010 06:51 
Subject: Re: [GQRP] Re: Long delay echos 
Mailing list: <GQRP.yahoogroups.com> 
 
I remember hearing echoes as a not unusual 
occurrence back in my days as a broadcast band SWL 
in the early 60s. 
These were on AM commercial broadcast stations, if I 
recall correctly, on the 49mtr and 41mtr bands. 
I was using an old EKCO valve domestic receiver and I 
remember talking to my 'tame' local radio amateur who 
pooh-poohed the whole idea based on "I haven't heard 
them on my equipment so they can't exist". 
He was convinced I was wrong but I knew what I had 
heard was real.  
The echoes weren't terribly delayed, maybe no more 
than 1 or 2 seconds but the effect was reminiscent of 
the old early tape loop echo chambers used in the 
music business. 
I seem to recall, though through the distorting fog of 
age, reading about this effect some years later 
suggesting that it was similar to total internal reflection 
in light travelling through a refractive medium. 
Now I suppose that if (and bear with my somewhat 
hairbrain hypothesis here) a radio wave got injected 
into the atmosphere and then, due to some abnormal 
atmospheric condition was repeatedly bounced up and 
down between two similar levels of refraction as it 
travelled around the earth until it emerged at a point of 
lower refractive index, then that possibly might create 
the effect observed. 
Something similar is, as I understand, the manner by 
which light is fed down fibre optic cables without it 
emerging from the sides. 
 
Far fetched possibly but I just wonder...... 
 
Slim Haines G4IPZ 
 
 

 

 

More about LDE and Strange phenomenon of 
the Propagation read at AntenTop Magazine: 
 
http://www.antentop.org/book/c_LDE.htm 
 
http://www.antentop.org/book/c_propagation.htm 
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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. 

 

 

 
 

  




