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FOREWORD.......

My friends a new book from AntenTop Magazine is before you. The book is named Antenna
Manuscript and devoted, of course, to antennas. You might ask me, OK, there are lots books
on antennas around, why this new one is published and who needs the book...

Well, by the way it is not a real book. As you can see the title it is a Manuscript. It is like a
notebook where lovely schematics are redrawn by a ham.

Many of old timers still remember the golden days of Radio when there were no internet and
printers and only printed magazines were circulated. At the times lots of amateurs had thick
notebook with schematics and sketches that were drawn by hand from some magazines, books
and just from rag conversation on the amateurs Bands. The notebook also kept some photos
with ham schematics and letters from other hams with describing of antennas, ham equipment
and pages with rules of the nearest contests... All time the photos, letters, pages fell down from
the notebook... and they are lost under the table... it was not funny but it was real ham life. This
notebook was the most valuable source of information in the shack.

So before you it is the same old notebook. It is not a Super Book with formulas and tons
information. It is not a textbook. It is just a variant of old good notebook with informal information
on antennas that may be useful for all amateurs. All of the information was taken from
AntenTop Magazine and included practical designs proved by others amateurs. Because of the
modern technologies | do not redraw the schematics from the site | just used my computer to
create this notebook. Because of the modern technologies | may share the notebook, the
Antenna Manuscript, with you and with the all amateurs over the World.

Antenna manuscript is a special amateur book. You may open this one on any page and begin
reading. Magic of antennas enchanted you. It is just like a reading of a detective book. You will
find antenna design that you would like to do or just ideas about antennas suitable for your
location. Antenna Manuscript helps you find antenna for apartment, for cottage, for small
townhouse and a separately house, gives ideas on expedition antennas. There are only
described simple antennas that are not required lots experience in tuning, costly tools, hardware
stuff or costly control equipment. Anyway the Antenna Manuscript helps you go in the Air from
almost any conditions. Antenna Manuscript is one more brick in your antenna fundament.

In conclusion: always all books from the AntenTop Magazine are free. You may download the
Antenna Manuscript to your computer and share the book with fellow amateurs. You may print
the Antenna Manuscript if you like it. | have loaded the Antenna Manuscript to

Amazon https://www.createspace.com/6789833

and

Kindle https://www.amazon.com/dp/BO1LN5F5YIN

S0 you may get printed version of the book for good price. Small amount from the book will go to
support www.antentop.org . Thanks to all who ordered the Antenna Manuscript.
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CHAPTER 1

Beverage Antenna

Beverage Antenna...It is most simple and reliable antenna that works without ATU at

all HF amateur bands. Beverage Antenna is very simple for making. Any ham with no
experience in antenna installation could make the antenna. Beverage Antenna does
not require any tuning. So you do not need costly equipment for antenna tuning and
adjusting. Beverage Antenna does not copy static electricity and it is practically safety
(I nave newer problem with this) at lightning period. Beverage Antenna provides good
reception. Stuff for making the Antenna is very inexpensive.

If you do not know yet what kind of antenna should you chose and you have enough

space- without any doubt install a Beverage Antenna. With the antenna you will start
explore all HF bands in the Air. Then you may think about another good antenna (that
will require much more money and time for installation) for your favorite bands.

What do you need for Beverage Antenna? Main is space. If you have enough room

rest you may find in junk box or buy for small money. You need wire (any shop like
WALLMART or ever DOLLARAMA). You need RF transformer 50/300- Ohm- it is
possible remade LDG Balun or use YOKE core from scrap monitor for the transformer.
You need load resistor- you may make it from 2-Wtt resistors that possible buy on e-
bay... Everything is very easy to find and cheap in price.

So, go to Chapter 1 and know more about practical doing Transmitting Beverage
Antenna.

Do not hesitate, transmitting Beverage Antennas used to in US and Russian
military forces!

www.antentop.org Page 1-1
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The Wonderful Beverage Antenna

- What antenna do you use? By: Igor Grigorov, UA3ZNW

- A Beverage antenna. Credit Line: Express info K- DX- Kivach # 20/52,
- A Beverage antenna? What is it? 15.10.1991

- Well, it is just a very, very long wire... *Published with a little cutting

(From lots QSOs of EKINWB)

EK1INWB Prehistory: In 1991 (how it is far from
that time!) the Karelian DX-club Kivach has
organized DX -expedition to Kizhi Island, which is
located in Onega Lake. | was a member of the club,
so | with pleasure took part in the expedition. The
DX- expedition took place from July 24 till August 8,
1991.

MEMBER OF KARELIAN-DX-CLUB cautsion _\JZ D ZK

,.mvac:- NAME  UEOPDH

WAL SURNAME | PUFQPOB

4 XI. 90,

Membership card of K- DX-C
Issued for my new call UzZ3zZK

Landing: The first group of 6 hams was
landed to Kizhi Island near 8.00 p.m. of July
24,1991. After we had moved almost 1000 f- .
kg (2200 pounds) of our stuff to the site of g ¢ *
our expedition, it was approximately 2 .
kilometer from the landing place we have
begun to set up tents. Then UAINDR and
UV3VJ did connection to an emergency
electrical power main of the local Fire
Service. At last, by to 00.00 a.m. our tents
were installed, we had 220 Volts inside the
main tent, our equipment was ready for
operation, but we had no antennas...

Main tent EKINWB
(Old Military Tent)

http://www.antentop.org/ Page 1- 2
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Hﬂrelian DJf- Club
. KIVACH

jOBE oes S8 WAz ITU19

e B it

Kizhi igland
ia e
70
'Gennra! QSL manager
K DX C Hivach
SUAINEJ |
Box 520 Petrozavodsk )
“ 1850268 USSR |

Ndfr

QSL CARD of EKINWB
Printed in Belgorod by one of the Sponsor of the DX- Pedition, Joint- Stock Company Progress

The First Antenna: Before the DX- pedition we
were discussed what antenna would be the first. | S Nt

offered Beverage Antenna. It was very easy to y

install, it can work at all amateurs HF- bands and | TR A8 v ’ 5 yn x
already had been used the antenna at my station
UA3ZNW for 2 years. Almost ten minutes prior the
boat had gone to Kizhi Island, UAINCR has brought
a transformer 50/300-Ohm (coiled on a ferrite ring
from a color 27" TV) and UALNDJ has brought a
load for the Beverage. It was a numerous quantity of
18- kOm resistors soldered in bridge. The load had
350 Ohm overall. UT5UNX, who was with us, had a

bay of wire, which was used for the Beverage
Antenna.

UKRAINE

The Load of the Beverage

http://www.antentop.org/ Page 1- 3
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The Transformer of the Beverage

Installation of the Beverage Antenna: At the feeding end we did grounding to an old steel
So, after night supper, it was at 01.00 a.m., mast which ten years ago was held antennas for the
at dim light of polar night, me UA3ZNW Fire Service. Now the mast was unused by the Fire

and UAINEQ with UV3DUF begun to
install the Beverage. We put near 200
meters of wire in straight line to South-
West. The wire was sitting at 0.7- 1.5
meters above the ground. Bushes, small

Service. At the load end we installed artificial ground,
6- lambda/4 counterpoises for 10, 15, 20, 30, 40 and
80 meters. At all of the bands, as well as at 160 meter
Band, the Beverage Antenna had SWR better the

. 1.5:1.
trees and dry sticks were supported the
wire.
1 Artenna Wire
— Wy of
5 winding
T
wiire 1.0 mm in diarmeter
4 [18 AW ] covered byTeflon
3 12 turns around ferrite ring
remowved from B Court i .
Cozx 50 Ohm a yoke of 27" color TV 2_5‘::.# Bpoiss=
2.8 m
5.0 m
TS5 m
10.0m
TS 200 m
— 200 meter —m8
Coax 80 Ohm 2 +
Load
0.7- 1.5 meter 250 Ohms
Grounded to
steel =t i
= siesl ma Figure 1

Figure 1 Beverage Antenna

http://www.antentop.org/ Page 1- 4
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PCaCP
Munucrepcreo caaan PCHCP
NMPOUIBOJICTREHHO-TEXHUUECKOE
YINPABJMEHHE CBA3H
KAPLEJILCKOH ACCP

lFocyaapcrsennan unenexuus
INEKTPOCBSA IH

185000 r. Merposasogcx, Maepanmcxoro, 5,
1 1-4%74, 4250

10791 r, »__ 1I-02/2Y0

The Wonderful Beverage Antenna

R |

Pazmoandurenn 'puroposy 1.1,
/YA33HB/

llpn BpeMeHHOM MepeHoce JNCUTENLCKON PANMOCT AHUWA Ha TEpHTOPHD
KapenscxoR ACCP wcnoxp3oBaHie MOSHBHONO CHIrHala YAIH/YA3SHB

coraacozano.

Humenep THR L’/L'-":-.'

-

1

B.%,Cwipror

Permission to use callsign UN1/UA3ZNW

The Beverage Antenna on the Air: At 2.00 a.m.
EK1NWB began the operation on the Air. 160, 80, 40
meter — at all of the bands we had received good RS
in both sides. Morning came, came opening at 20, 15
and 10 meter. Again, we had received good RS in
both sides. The Beverage Antenna worked well,
worked despite of openly expressed scepticism of
some members of the DX- expedition...

Comparison of Real Antennas with the Beverage:
Later we had installed “Real” HF- antennas, there
were double squares for 20-15-10 -meter, a vertical
for 10- 40-meter, two 1.V. for 80 and 160-meter.
Some members of the expedition believed that the
antennas did the trick.

But... through some times, it was happened that we
had noticed that very often the Beverage Antenna
worked better the “Real” antennas. It was impossible
to explain however lots members of the pedition
preferred the Beverage Antenna rather than the “good
antennas”. | do not know, why the Beverage Antenna
could beat such efficiency antennas, may be it is effect
of the North propagation...

End of the Beverage Antenna: In a week, at light
polar night, UV3VJ had cut off counterpoises for 80
and 40 meters from the Beverage. He had explained
that he needs the wire for inclined dipoles for 30 and
17 meters. Well that, inclined dipoles made by him
were good done and had SWR 1:1. But only nobody
answered on these good dipoles. We continued to use
for 30 and 17 meters the Beverage. The useless
dipoles were swing by wind and gave us feed for
evening discussion — Why the dipoles did not work at
all but the Beverage Antenna worked fine.

http://www.antentop.org/

Kizhi. Inside the main tent. 02.00 am, July 28, 1991

Iz

Installation of the Square for 10- 15- 20-meters

Page 1- 5
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Thimats wabrae mpasmpuaten Chale WerTa WA avnes

The Wonderful Beverage Antenna

Kizhi. Special Stamped Envelope

The Beverage SWR was raised to 1.8:1 at 160, 80 and
40- meter after cutting off the counterpoises. Anyway
the Beverage worked perfect on these ranges. In next
week a herd of Gipsy horses, which were rushing
through the island, destroyed the Beverage.

Results of the Beverage: Well, what is possible to
say about the Beverage? Certainly, we had mentioned
the small efficiency of the Beverage at transmitting
mode at low HF- bands- 160 and 80 (and sometimes
40-m) meter. But on the upper HF- bands 30- 10
meter the Beverage Antenna worked very well.
Sometimes the Beverage Antenna worked better the
double squares for 20-10-meter. Certainly, it is only
subjective opinion of the members of our expedition.
All members the pedition were agreed, that the
Beverage should be used at next peditions.

P.S: Some readers familiar with the history of the
USSR have paid attention for the date of our
expedition. It was before August putsch 1991, after
which lots changes came...

T R W

Moscow, August 1991

http://www.antentop.org/
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Universal Beverage Antenna

Universal Beverage Antenna

Beverage Antennas are widely used at commercial and
military radio communication. In commercial
communication Beverage Antenna as usual is used as a
receiving antenna. However, in military communication
Beverage Antenna is used for both purposes- for
receiving and transmitting applications.
Transmitting/receiving Beverage Antenna was used in
DX- Pedition EK1INWB on to Kizhy island (the antenna
described at:
http://www.antentop.org/008/ua3znw008.htm) where the
antenna (against skepticism of some persons) illuminated
its good job.

So when again | have changed my QTH (move from
Toronto to Richmond Hill) and at the QTH it was place for
Beverage Antenna | did not hesitated take it.

Beverage Antenna has lots advantages that attractive me.

First, it is low noise receiving antenna. At all my
previously settled QTHs | had so devastated noise level
that 160 and 80 meter Bands were closed for me.
Second, Beverage Antenna is lighting and static safety
antenna because the antenna wire grounded from both
sides and the antenna wire is placed at small height
above the ground. Third, Beverage Antenna is sustained
at strong winds and ice rain- that is very important for
Canadian winter.

-«

Igor Grigorov, VA3ZNW, Richmond Hill, Canada

Forth, Beverage Antenna is (at proper installation)
practically invisible. That is very important in the place
where some antennas may be restricted. Fifth,
Beverage Antenna is very broadband antenna. Without
any ATU the antenna may have good SWR on all
amateur HF Bands from 160 to 6 meter. Sixth,
Beverage Antenna has single lobe diagram directivity.
However it is possible count again and again the
advantages of the Beverage Antenna...

But we begin count disadvantages. First and the main
lack of the antenna is the low efficiency at transmitting.
However, the lack may be easy improved with PA- but if
you do not hear anything (usual matter in modern city
overloaded by electromagnetic smog) you do not need
PA...

Figure 1 shows a Classical Beverage Antenna.
Beverage Antenna consists of a horizontal wire with
length L. The length may be from one-half to tens
wavelength long. The wire suspended above the ground
at height H. For real receiving antennas the height may
be vary from 1.5 up to 5.0 meter. For military
transmitting Beverage Antennas the height may be vary
from 0.5 up to 1.5 meter.

(i Feed Points
450 Ohm Feedline H

|

Load
450 Ohm

Ground

/

Grounding

L: Antenna Length. Several Wavelength

SSSSSTTTT A=

Grounding

H: Antenna Height. 1.5 ... 2- meter above the Ground

Figure 1 Classical Beverage Antenna

www.antentop.org
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Receiver/transmitter with the feedline is attached to one
end and the other terminated through a resistor (300- 600
Ohm) to the ground. The value of the resistor should be
equal to the wave impedance of the transmission line that
created by the antenna wire and the ground under the
wire. So, optimum value of the resistor depends on the
height the wire above the ground and diameter of the
wire. Beverage Antenna has SWR close to 1.0:1.0 in a
wide spectrum of the radio frequency band when the
optimum value resistor is used and the antenna fed
through line with impedance that is equal to the wave
impedance of the antenna.

Beverage Antenna has practically unidirectional radiation
pattern (small back lobe of course is present) with the
main lobe directed to the resistor-terminated end. The
wide of the lobe depends on to ratio “used frequency:
antenna length.” | believe that the paragraph gave
enough theoretical knowledge to build a Beverage
Antenna.

Universal Beverage Antenna

Figure 2 shows Beverage Antenna that | have installed
at my backyard. My Beverage antenna was 20- meter in
length. The length was specified by the fence. Antenna
wire was stapled to the fence. | used to a 16- AWG (1.3-
mm) wire in strong black plastic insulation. The wire was
bought at sale at Home Depot- 22 cent/meter. The wire
used for electrical applications. The antenna wire was
placed at height 1.8- meter above the ground. Height of
the fence defines the height. Theoretical value of the
wave impedance of my antenna was close to 500- Ohm.
It is allowed me use 450- Ohm terminated resistor and
transformer 1:9 to feed the antenna through coaxial
cable RG8X 50- Ohm. At my case the cable had length
in 50 feet. At both end sides the Beverage Antenna had
RF and electrical grounding.

Below we discuss all parts of the Beverage Antenna.

Transformer 1:9 (50/450-Ohm)

Coaxial Cable 4—/— 20-m >
50-Ohm
50' Long
Load
1.8-m 450 Ohm

|

/ S

Grou_nding

/11T

Ground

P
==

GroJ‘nding

Four Counterpoises
At Both Sides.
3- meter Long Each.

Figure 2 Practical Design of my Beverage Antenna

Terminated resistor of the Beverage Antenna

| need termination resistor for my Beverage Antenna. It
should be 450- Ohm, non-inductive, 20... 50-W
Broadband termination resistor. Power of the resistor

depends on output power of used transmitter. The resistor

may dissipate up to 50% of the RF power going to the
antenna. It is not a problem to buy such resistor online in
the internet. However, the chipper one costs $ 50.0 USD.
| decided make the termination resistor by myself. | have
bought a kit with 25 e.a. usual 4.7-kOm/2.5-W metal
resistors for $ 5.0 USD on e-bay. Eleven such resistors
switched to bridge have resistance 440- Ohm. Figure 3
shows the home- brew termination resistor. 25 cent coin
is placed beside the termination resistor. Dissipative
power of the resistor should be 27.5- W. However my
experiments show that the resistor could stand at least
50- W for a short time.

www.antentop.org

So, the Beverage Antenna may work with transmitter
with output power 100- W on CW and SSB mode.

Figure 2 Practical Design of Home- Brew Termination
Resistor

Page 1- 8



Chapter 1: Beverage Antenna Universal Beverage Antenna

Transformer of the Beverage Antenna Quantity of turns depends onto size and permeability of
the ferrite core and frequency range of the antenna.
Transformer of the Beverage Antenna is one of the
important parts of the antenna. Transformer should work
at all frequency range of the antenna. Transformer should

stand power going to the antenna. m 6

It is preferably use to transformer with insulated windings

for any Beverage Antenna. Figure 4 shows Beverage W 4

Antenna with transformer with insulated windings. Such

transformer provides electrical insulation the antenna 1

from transceiver that causes less noise from electrical O—cmw 2 A
mterfergnces and_prov_ldes _add|t|0nal protection of the Coaxial Cable Artéhna Beverage
transceiver from lightning discharge. However to make 50 Ohm 450 Ohm

such transformer is not an easy task. Thereof | used
) O O
unsymmetrical RF transformer 1:9.

Figure 5 Schematic of Classical Unsymmetrical RF

Figure 5 shows schematic of classical unsymmetrical RF Transformer 1:9

transformer 1:9. The transformer made with a triple wire
winded across a ferrite core. It may be a ferrite ring or
ferrite rod. Transformer may contain 7-... 15 turns.

S ]
= e e —

Grounding Grounding
Figure 4 Beverage Antenna with Transformer with Insulated Windings

My first experimental RF transformer 1:9 was made on TV
Yoke's ferrite ring. Figure 6 shows the TV Yoke. |
removed wires from the yoke. Then the ring was wrapped
by black vinyl insulation tape. Unsymmetrical RF
Transformer 1:9 was made according to the Figure 5.
Transformer contained 8- turns of usual electrical wire.
Figure 7 shows ready Unsymmetrical RF Transformer 1:9
on TV Yoke. The transformer was tested. At the

beginning the transformer was tested with usual metal
resistor in resistance 440 Ohm. Table 1 shows data for
transformer made on Yoke Core loaded to Resistor 440
Ohm, the measurements made by MFJ- 259B. Table 2
shows data for the transformer made on Yoke Core
loaded to home brew Resistor 440 Ohm (shown at
Figure 3), the measurements made by MFJ- 259B. The
home brew resistor has some reactance that clearly seen
from the two tables. MFJ- 259B does not indicates the
character of the reactance (capacitance or inductive) so |
used sign “@” at the reactance.

Figure 6 TV Yoke

www.antentop.org Page 1- 9
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Table 1 and Table 2 show that the transformer works well
at 160- and 80- meter Bands, fair at 40- and 20- meter
Bands and bad beginning from 17- meter Band. Of course
it is possible play with quantity of the turns but anyway it
should be difficult to make a real broadband transformer
that covers 160- 10- meter Bands. So | gave up attempt
to use RF transformer on TV Yoke core at my Beverage
Antenna.

In my parts box there was a symmetrical Balun from LDG.
Figure 8 shows the Balun. Some time ago | experimented

Universal Beverage Antenna

with this Balun. However for that time it just took place in
the box waiting for a new application. Time is come. The
Balun had strong plastic cabinet with socket SO- 239 on it

from one side and two terminals (for antenna and for

ground) at another side.

Figure 7 Unsymmetrical RF Transformer 1:9 on TV

Yoke
Table 1
Transformer made on Yoke Core. Loaded on to single resistor 440 Ohm. Measurement by MFJ- 259B
Band 160 80 40 30 20 17 15 12 10
z 48@j5 15@j4 | 35@j1.4 | 27@j1 | 19@jll | 13@j29 | 11@j40 | 9@j54 6@j69
SWR 1.1 11 14 1.8 25 4.3 6.7 9.1 124
Table 2

Transformer made on Yoke Core. Loaded on to eleven 4.7-kOm resistors switched to bridge (440 Ohm overall).

Measurement by MFJ- 259B

Band

160

80

40 30 20 17 15 12 10
z 49@j4 | 44@j6 | 31@j3 | 23@j2 | 15@j17 | 10@j33 | 10@j41 | 6@j61 | 5@j70
SWR 1.0 1.1 15 2.0 3.0 5.7 7.9 11.7 14.4

A ferrite ring was inside of the Balun. The sizes of the ring
were suite for transformer 1:9 that could stand 100- W RF
power going through. It was not hard to rework the Balun
to unsymmetrical RF transformer 1:9. Additional wire in
Teflon insulation was placed between turns of the Balun.
Then the wires were connected according to Figure 5.
Figure 9 shows the unsymmetrical RF transformer 1:9.
The transformer was tested. Table 3 shows data for the
transformer loaded to Resistor 440 Ohm, the
measurements made by MFJ- 259B.

=

RBA-1:1 Balun
(LDG) <€

ELECTRONICS

g =)
@
o
c
L
T
o |

Unbalar ced

Figure 8 Balun RBA- 1:1 from LDG
www.antentop.org

Table 4 shows data for the transformer loaded to home
brew Resistor 440 Ohm (shown at Figure 3), the
measurements made by MFJ- 259B. As you can see the
transformer works well from 160- to 10- meter band. It is
possible play with quantity of the turns to move low SWR
up or down inside the 160- 10- meter Band. However, |
did not do it and leaved things like this.

Figure 9 Unsymmetrical RF transformer 1:9 on the Base
of Balun RBA- 1:1
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Transformer made on LDG Balun Core. Loaded on to single resistor 440 Ohm. Measurement by MFJ- 259B

Universal Beverage Antenna

Table 3

Transformer made on LDG Balun Core. Loaded on to eleven 4.7-kOm resistors switched to bridge (440 Ohm overall).

Measurement by MFJ- 259B

Band 160 80 40 30 20 17 15 12 10
Z 42@j17 | 48@j8 45@j3 40@j3 35@j3 31@j8 | 29@j12 | 29@j17 | 27@j29
SWR 1.5 1.1 1.1 1.1 1.4 1.6 1.8 2.0 2.4
Table 4

Band 160 80 40 30 20 17 15 12 10
z 43@j15 | 47@j7 | 42@j4 | 37Z@j4 31 27@j5 | 24@j10 | 23@j16 | 23@j21
SWR 1.4 1.1 1.2 1.3 1.6 1.8 2.1 2.5 2.8

Grounding of the Beverage Antenna

Right grounding of the each sides of Beverage Antenna is
not a simple task. For example, at Receiving Centers of
ex- USSR the grounding of Beverage Antenna was made
by 10- 15 radial wires that were dig on to depth 20- 40-
cm into the ground. It was good RF and electrical
grounding. But it was not for me. | made simplified
grounding. The grounding consisted of two parts (see
Figure 2).

One part was RF grounding. The grounding made
suction of RF currents from the antenna wire. There were
four wires in length 3- meter each. For grounding | used
the same wire that for Beverage Antenna. The wires were
dig on to depth 5- cm into the ground.

Another part of the grounding there was electrical
grounding. Electrical grounding allows static electricity
flow from the antenna wire to the ground. As well the
grounding increases the safety of the Beverage Antenna
at lightning time. Antenna works quiet on to receiving with
electrical grounding. Figure 10 shows design of the
electrical grounding. To make the grounding | used two
copper strips (it was Copper Strapping from Home Depot)
in length 3- feet and five copper tubes in length one foot
each. The stuff was soldered according to the Figure 10.

| used a Compact Bernzomatic Butane Gas Burner for
soldering. Figure 11 shows soldered grounding. Figure
12 shows grounding at the antenna (feeding side). Ditch
in depth near 5- cm was made in the place of the copper
strip. The strips were placed into the ditches. Copper
tubes were hammered into the ground. After that a batch
of earth (with grass seed) was covered the electrical
grounding. Grass already covers my grounding.

Design of the Beverage Antenna

Wire of the Beverage Antenna was stapled to the wooden
fence. Figure 13 shows stapled wire.

www.antentop.org

Figure 10 Design of the Electrical Grounding
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Two Grounding Strips
3 Feet Long Each

\ Five Grounding Rods

1 Foot Long Each

Figure 11 Soldered Grounding

Termination resistor and transformer of Beverage
Antenna were placed into food plastic boxes.




Antenna Manuscript Universal Beverage Antenna

The boxes were chosen to fit the resistor assembly and
transformer. Figure 14 shows termination resistor in open
plastic food box. Figure 15 shows transformer in open
plastic food box. Each box was closed by cover.

g o 1

Then several turns of a vinyl plastic tape (I used electrical
tape for outdoor application that should work at
temperature range: — 20 C to + 60 C) were coiled above
the cover. Figure 16 shows termination resistor in closed
plastic food box. Figure 17 shows transformer in closed
plastic food box. Coaxial cable is going to basement
through a window with plastic insert. The insert made
from soft foam. Figure 18 shows the plastic insert on the
window. Near entry of the cable to the plastic insert the
coaxial cable was coiled in a small coil. The coil was an
RF Choke that closed way for stray RF currents inducted
to outer jacket of the coaxial cable to the transceiver. Also  Figure 14 Termination Resistor of Beverage Antenna in
the choke gave additional protection from lightning. Open Plastic Food Box

Figure 19 shows the RF choke.

Figure 15 Transformer of Beverage Antenna in Open
Plastic Food Box
Figure 12 Grounding at the Antenna

Figure 16 Termination Resistor of Beverage Antenna in
Closed Plastic Food Box

Figure 13 Stapled Wire of Beverage Antenna

www.antentop.org Page 1- 12
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Beverage Antenna

Figure 17 Transformer of Beverage Antenna in Closed
Plastic Food Box

Test of the Beverage Antenna

At first | have measured SWR of the Beverage Antenna
with help of MFJ-259B and with internal SWR- meter at
IC-718. Table 5 shows SWR of the Beverage Antenna
measured with help of MFJ-259B. Table 5 shows SWR of
the Beverage Antenna measured with help of internal
SWR- meter at IC-718. Data for MFJ- 259B a little differ
from data obtained with internal SWR- meter at IC-718. It
happened because at antenna wire there is some stray
RF voltage receiving from different radio stations. The RF
voltage add some errors to the reading SWR by MFJ-
259B. In this case data obtained from the internal SWR-
meter of IC-718 are close to the truth.

My Beverage Antenna has direction to Europe and East
Cost of the USA. Antenna works perfect. Low bands 160
and 80- meter come to live. It was very good reception at
all HF bands from 160- to 10 meter.

Universal Beverage Antenna

Figure 18 Plastic Insert on the Window

Figure 19 RF Choke near the Window

| could hear ham stations from Europe and Asia at all HF
Bands- 160- to 10 meters. Of course, | cannot say that
about transmitting operation on 160- 40- meter bands. It
is noticeable that some power lost into the termination
resistor. However, at good propagation the Beverage
Antenna works perfect on transmission at all HF bands
from 160- to 10 meter.

Table 5

Antenna Beverage with transformer made on LDG Balun Core. Load: 4.7-kOm x 11 Resistors (440 Ohm overall).
Length of the 50- Ohm Coaxial Cable to antenna is 50 Feet. Measurement by MFJ- 259

Antenna Beverage with transformer made on LDG Balun Core. Load: 4.7-kOm x 11 Resistors (440 Ohm overall).
Length of the 50- Ohm Coaxial Cable to antenna is 50 Feet. Measurement by SWR —meter of ICOM- 718

Band 160 80 40 30 20 17 15 12 10
Z 75@ij8 57@j4 | 42@j1l | 43@j19 | 50@j21 | 39@j28 | 24@j35 | 24@j12 | 97@j65
SWR 1.5 1.1 1.1 15 1.5 1.9 1.9 2.1 2.8
Table 6

Band 160 80 40 30 20 17 15 12 10
SWR 1.7 1.0 1.0 15 1.1 1.8 1.8 2.0 2.9
www.antentop.org Page 1- 13
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Modified Beverage Antenna

Modified Beverage Antenna

| took the decision. At last! | took the decision to
participate in CQ- WW- 160- Meter Contest. My
setup for the Contest was IC- 718 and Beverage
Antenna described at Antentop- 01, 2015
(http://www.antentop.org/019/va3znw_019.htm). The
antenna had termination resistor 450- Ohm/25- W. It
allowed me run the IC-718 on 50- W without
damage to Beverage’s termination load. So |
decided participate in the Contest in category “Low
Power (up to 150- W) Single Operator.”

Finally Friday -29 (2016) came in. Of course, when |
came home from my job I did not run to the
transceiver like a crazy rabbit. | would like do
contesting for my pleasure not for big result.

However my transceiver was turned on. CQ TEST
from USA stations blown up my headphones. |
worked several hours in the test and discovered that
the 50- Watts is too little to be heard. Then | took
another decision. | increased output power up to
100- watts (96- W actually). It gave result. Contest
stations begun to answer me in much better way (or
it was seems to me...).

| was known that termination load at Beverage
Antenna could not stand 100- watts for a long time.
However | kept hope that frost (it was minus 7 C
degree) and wind (feels like minus 15 C with wind)
cool down the load. For some times the cold
weather hold situation under control. But... Suddenly
SWR became floating. At every key down antenna
current became floating too. Finally at the end of a
short contest QSO the SWR —meter of the IC- 718
showed infinity. It was happened what | waiting for.
Termination Load at the end of my Beverage
antenna was burned out.

| took a break in my contesting. | expected the
situation so | acted on to my plan. It was interesting
for me how the Beverage antenna with burned load
(anyway, it is already not a Beverage antenna it is
low profile wire antenna) would be worked at the
other bands. | made measurement of the antenna
with help of SWR- Meter of the IC- 718 and with help
of MFJ- 259B. Table 1 shows SWR of the Beverage
antenna with burned load measured by IC- 718.

www.antentop.org

By: Igor Grigorov, VA3ZNW

Note: | use to a Japan made wall mounted SWR —Meter
(Handic brand) constantly turned on to the antenna cable. As
usual | use to the SWR meter to measure antenna current
while transmitting. However seldom | use the SWR- Meter to
measure SWR in my antenna (to prove the IC- 718 internal
SWR- Meter). Sometimes | used FSM function at the SWR-
Meter.

Japan made SWR- Meter HANDIC

Page 1- 14



Chapter 1: Beverage Antenna

Table 2 shows SWR of the Beverage antenna with
burned load measured by MFJ- 259B. MFJ- 259B
does not indicates the character of the reactance
(capacitance or inductive) so | used sign @ at the
reactance.

Table 1

Modified Beverage Antenna

As you could see from the tables the Beverage antenna with
burned load (anyway, it is already not a Beverage antenna it
is low profile wire antenna) became problematic to match with
the transceiver at several bands, 160- meter was included.

Beverage Antenna with LDG Transformer without Termination Load. Length of the 50- Ohm Coaxial Cable to

antenna is 50'. Measurement by IC-718

Band 160 80 40 30 20 17 15 12 10
SWR 15 3.2 2.5 3.2 1.8 2.8 2.5 2.8 1.8
Table 2

Beverage Antenna with LDG Transformer without a Termination Load. Length of the 50- Ohm Coaxial Cable to

antenna is 50’. Measurement by MFJ- 259B

Band | 160 80 40 30 20 17 15 12 10
z 9@j44 | 9@j30 | 21@j30 | 38@j56 | 27@j28 | 38@j50 | 100@j60 | 17@j8 | 114@;33
SWR |56 4.6 2.7 2.9 2.9 2.9 2.8 3.0 2.4

It was obviously at the reception. | heard lots
electrical noise, radio stations fall down especially it
was at 160, 80 and 40- meter bands. Anyway |
attempted to restore my antenna back to Air.
Simplest way was to use an ATU. | have MFJ
VERSA TUNER II. In minutes the ATU was switched
between transceiver and antenna cable. But nobody
answered me. Electrical cracks and electrical noise
was very strong and hindered to the reception. | had
matched only antenna cable to my transceiver not
the antenna wire with cable. ATU could not help me
in the situation.

MFJ VERSA TUNER Il at my Station

www.antentop.org

So | need to restore the antenna in right way. Right way was
to install a new termination resistor. However | had not a new
one good non- inductive termination resistor. | had only a
termination resistor made of from 10 wire- wound resistors on
4k7 that were connected to bridge. The load had 450- Ohm at
DC.

Y

Termination Load on the Base of the Wire Wound
Resistors

Wire Wound Resistor
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Antenna Manuscript Modified Beverage Antenna

The type of wire wound resistor is used for DC
current limitation circuit and it is not intended for RF
application. The resistor has some significant
reactance at RF. However the resistor has 5- Watt of
dissipation power. So termination load contained 10
such resistors could easy stand 50- Watts. At my
experimenters such one resistor could stand
dissipation power up to 20- Watts. Resistor was very
hot but not burned. Well then | could not worry about
my 100 Watts going in to antenna. It was interesting
for me how may work the Beverage antenna with
termination load made on the base of wire wound
resistor. Anyway only experiment could show me the
result. | took flashlight put on coat and went with the
new load to my antenna.

In spite of cold (minus 7 C degree, minus 15 with
wind) and snow it not took long time to change
burned termination resistor to a good one. In my Electrical Automotive Screw
Beverage Antenna the antenna wire and ground
wire are connected to the termination load with help
of an electrical automotive screw (bought it in Home
Depot). So it took for me a moment to change the
load.

If you look attentively at the burned load you may
see that resistors from the load were burned out not
evenly. Some resistors have burned out resistive lay
in length in 1- 2- mm across them. Other resistors
are almost black with burned resistive lay in circle or
two circles of the resistors. There are completely
burned out resistors. It is typical condition of a
burned termination load of a Beverage Antenna.
Below is explanation why it is in this way.

When termination load is overloaded at the
beginning electrically weak resistors are burned out.
At the next key down RF voltage at the antenna end Burned Termination Resistor
would be increased (because some resistors are

opened and summary resistance of the termination  resjstors would be sever compare to the first burned out ones.
load is higher the 450- Ohm). Then it would be

burned out the second parts of the resistors of the | made measurement of the antenna with wire wound
termination load. However while the voltage is termination load with help of SWR- Meter of the IC- 718 and
increased the resistors are burned out more with help of MFJ- 259B. Table 3 shows SWR of the Beverage
intensively. Then when we press key down the Antenna with wire wound termination measured by IC- 718.
several live resistors would get to much RF voltage  Taple 4 shows SWR of the Beverage Antenna with wire

that finally destroyed at all the last live resistors. wound termination measured by MFJ- 259B. MFJ- 259B does
With each pressing down key the damage for live not indicates the character of the reactance (capacitance or

inductive) so | used sign @ at the reactance.

Table 3
Beverage Antenna with LDG Transformer Loaded to Bridge of 10 Wire Wound Resistors (overall resistance: 450
Ohm). Length of the 50- Ohm Coaxial Cable to antenna is 50’. Measurement by IC-718

Band 160 80 40 30 20 17 15 12 10
SWR 14 1.0 1.2 11 1.0 1.5 14 1.6 2.2
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Table 4

Modified Beverage Antenna

Beverage Antenna with LDG Transformer Loaded to Bridge of 10 Wire Wound Resistors (overall resistance: 450
Ohm). Length of the 50- Ohm Coaxial Cable to antenna is 50’. Measurement by MFJ- 259B

Band | 160 80 40 30 20 17 15 12 10
a 72@j8 | 59@j8 | 38@j7 | 78@j7 | 38@]7 | 79@j5 | 28@j35 | 113@j15 | 20@]13
SWR | 1.4 1.2 13 15 13 18 1.7 2.2 2.5

SWR was not so bad with the new termination load
made on the base of wire wound resistors. | tried the
antenna directly connected to IC-718. | was again on
the Air. Clean sound was at the 160 and 80- meter
Bands. Contest stations begin answered to me. My
station was restored. However it was already 3.00-
a.m. | went to sleep.

At the next day | decided change unsymmetrical RF
Transformer that was used at my Beverage Antenna
to transformer with insulated windings. At the times
when | installed the Beverage Antenna | had no stuff
to make the transformer with insulated windings.

However, at YORK REGION HAMFEST that was at
31- October, 2015, | bought butch of cables with
ferrite ring on it.

Seller did not have any information for the cables and for the
rings on it. However it was a good price and box with the
cables jumped to my backpack. At home | found that lots of
the rings had inner diameter in ¥4 inch that allows me make
an RF transformer with insulated windings with standard
copper ¥ inch tube (because the rings it was possible
inserted on the ¥ inch tube).

So at the day before evening with Contest | decided make
transformer with insulated windings. | expected that the
transformer would provide better matching of the Beverage
Antenna with coaxial cable. As well transformer with insulated
windings should decrease the electrical noise level. Anyway if
the transformer would not good | may use my old transformer
made on the base of LDG Symmetrical Transformer. You
may find lots design of such insulated RF transformer in the
Internet.

Note: For example, link at ANTENTOP to transformer with insulated windings:

http://www.antentop.org/019/Two%20Broadband%20Symmetrical%20Transformers%20 019.htm

Figure 1 shows design of the transformer with
insulated windings. For the transformer it was used
10 ferrite rings and two length of copper tube in ¥
inch OD. Photo shows kit for making the
transformer. | should say that at making the
transformer | met some unexpected problem. | had
short length (6- cm) of ¥ inch copper tube. | could
insert the rings on the tube. | had another one length
of copper tube (1- meter length) but | cannot insert
the rings on it. The diameter of the tube was a little
wide.

Of course it may be possible to decrease the
diameter with Dremel but... | took the ring and went
to Home Depot. It was wonderful for me that among
the rolls of copper tube in % inch OD | may found
tubes on which | may inserted the ferrite ring as well
| could not inserted the ring. So | took suitable tube
roll with me.

Note: At my job | did measurement the both copper

tubes. Tube on which | may insert the ferrite rings
had diameter in 0.248- 0.2495 inch.

www.antentop.org

Cable with Ferrite Ring on it

Tube on which | could not insert the ferrite rings had diameter
in 0.252- 0.255 inch. All dimensions were in the tolerance
limits.
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6.4 mm

50 Ohm 5 x Ferrite Rings Copper Tube 1/4 inch O. Dia

/

450 Ohm

Wire, 20-AWG
300-V Insulation

Shrink

o 50 Ohm /

450 Ohm

Figure 1 Transformer with Insulated Windings
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Five rings were inserted on to copper tube in ¥4 inch
OD. At one side a jumper connected the tubes. At
the other side a wire was soldered to the tubes. It
was winding for coaxial cable, 50- Ohm. Three turns
of insulated wire (300- V, 20- AWG) were inserted
inside of the copper tubes. It was second winding,
450- Ohm, intended for Beverage Antenna. The
transformer was covered by wide shrink that after
thermal heating hold the rings.

Ready transformer was tested with small metal film
450-Ohm/ %- W resistor. Table 5 shows data
measured by MFJ- 259B. MFJ- 259B does not
indicates the character of the reactance
(capacitance or inductive) so | used sign @ at the
reactance. It looks like the transformer was not
optimal for the 160- meter band. Anyway | decided
try it at the antenna. In 5 minutes | have the LDG
transformer changed to Transformer with Insulated
Windings.

Ferrite Rings and Copper Tubes for the RF
Transformer with Insulated Windings

m.
Straight away | did measurement of the Beverage

Antenna with Transformer with Insulated Windings.
Table 6 shows data for Beverage Antenna with
Transformer with Insulated Windings measured by
MFJ- 259B. MFJ- 259B does not indicates the
character of the reactance (capacitance or inductive)
so | used sign @ at the reactance. Table 7 shows
data for Beverage Antenna with Transformer with
Insulated Windings measured by IC- 718.

SWR of the Beverage Antenna with the new
transformer was good. For my opinion level of the
electrical noise went down at all bands. The
transformer with Insulated Windings worked well.
Evening came to me and | turned on transceiver to
the Test. The termination load worked in the final
part of CQ- WW- 160- Meter Contest without
burning. After Contest | visually checked the
termination load. It looked like new. During the test |
made 124 QSO, 33- US States and 3 Canadian
Provinces. Not bad.

Ready Transformer with Insulated Windings

So at Beverage Antenna it is possible use
termination load made on the base of wire wound
resistors. It was surprisingly for me.

Table 5

Transformer 2x5 Rings loaded to a Metal Film Resistor in 450- Ohm. Measurement by MFJ- 259B

Band 160 80 40 30 20 17 15 12 10

Z 33@j24 | 43@j14 | 44@j8 42@j6 40@]j5 37@j5 35@j5 33@j7 32@j9

SWR 1.9 1.4 1.2 1.2 1.2 1.3 1.4 1.5 1.6
www.antentop.org Page 1- 19
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Table 6

Beverage Antenna with Transformer 2x5 Rings. Beverage Antenna Loaded to Bridge of 10 Wire Wound Resistors
(overall resistance: 450 Ohm). Length of the 50- Ohm Coaxial Cable to antenna is 50’. Measurement by MFJ- 259

Band 160 80 40 30 20 17 15 12 10

Z 84@j43 | 60@j14 | 37@j8 63@j29 | 37@j6 81@j13 | 50@j13 | 49@j12 | 53@j12

SWR 2.1 1.3 1.4 1.7 1.3 1.3 1.3 1.2 1.3
Table 7

Beverage Antenna with Transformer 2x5 Rings. Beverage Antenna Loaded to Bridge of 10 Wire Wound Resistors
(overall resistance: 450 Ohm). Length of the 50- Ohm Coaxial Cable to antenna is 50’. Measurement by IC- 718

Band
SWR

160 80 40 30 20 17 15 12 10
15 1.0 1.2 1.2 1.1 1.0 1.2

RF Transformer with Insulated Windings at
the Beverage Antenna. Open Plastic Food
Box

RF Transformer with Insulated Windings at the
Beverage Antenna. Closed Plastic Food Box

73! .G., VA3ZNW

COUNTERPQISE

PR

Figure D-11. Long-wire antenna.

A Beverage antenna that can be improvised for military field communications, from a U.S. Army field manual. Rather
than being grounded, the resistor is attached to a second lower wire which serves as a counterpoise, an artificial
ground for the transmitter. Credit Line: https://en.wikipedia.org/wiki/Beverage antenna
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Beverage Antenna.
Theoretical Look on Practical Result

By: Igor Grigorov, VA3ZNW

My Beverage Antenna (Figure 1, that was described at: However it stands interesting for me what is the
http://www.antentop.org/019/va3znw_019.htm ) works well at my  theoretical data for my Beverage Antenna.
station. The antenna was successfully tested at CQ WW 160- Parameters of the antenna were simulated with
Meter Contest (CW), CQ WPX (2016, CW) and ARRL NEC for MMANA. Table 1 shows the data for my
International CW Contest (2016). | worked there with my IC- 718  antenna. Maxima gain is given to the radiation
using only 50... 90- W. angle at where it is happened.
Coaxial Cable «— —— 20m >
50-0Ohm
50’ Long T
Load
450 1 8-m 450 Ohm

/L /S / Ty / /7
Grnundlng Ground Groundlng

Four Counterpoises
At Both Sides.
3-meter Long Each.

Figure 1
Beverage Antenna at VA3ZNW Amateur Station

Table 1
Data for Beverage Antenna placed at 1.8 meter above the Ground, simulated with NEC for MMANA and measured
practically by SWR- Meter of IC- 718

Band 160 80 40 30 20 17 15 12 10
163- 476-j96 418- 460-j75 | 489+j5 | 387+j119 | 568+j79 | 379+j267 | 569+j51
Z j842 j213
12.66 1.24 1.64 1.18 1.09 1.38 1.32 1.9 1.32
SWR
-19.1 -13 -9.8 -7.43 -5.33 -4.5 -2.65 -2.36 -0.26
Gain
At 51 79 77 64 56 52 47 45 42
Vertical
degree
SWRby | 1.5 1.0 1.2 1.2 1.1 1.2 1.2 1.0 1.2
IC-718
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The Table 1 shows that at all amateur HF Bands my
Beverage Antenna has the gain much below zero. However it
is possible compensate at receiving mode by turn on the
internal transceiver’s preamplifier. At transmitting mode only
propagation may help me. However | often received reports
559- 579 at 160- 20 Meter Bands where the antenna losses
are big enough. At the 17- 10 Meter Bands the report 599 is
common one there. It is very interesting that practically
measured SWR is close to the theoretical one above the
160- Meter Band where the some known inaccuracy in
simulation is happened. Figure 2 shows SWR of the
Beverage Antenna measured with the Rig Expert AA1000. It
is very close to the reading by the IC- 718 and to the
theoretical calculated by the NEC for MMANA.

Beverage Antenna: Theoretical Look on
Practical Result.

Another important side of the Beverage Antenna is
the Diagram Directivity. Below Figure 3 to Figure 11
show DD of the Beverage Antenna at the 160, 80,
40, 30, 20, 17, 15, 12 and 10- meter Bands in the
vertical plane. Feedline with matching transformer is
on the left side and the termination resistor is on the
right side of the figures. As you can see from the
Figure 3 - Figure 11 the DD of the Beverage
Antenna is far away from a perfect one. Antenna has
signification radiation into zenith. It is may be not bad
for 160- 40 Meter Bands where it gives local QSOs.
However at the higher bands it is just waist of the
power given by transmitter.

| N\

S p— e e~ |
1 500 17 500 MH7 23 500
Figure 2

SWR of the Beverage Antenna shown by the Rig Expert AA1000

Figure 3
DD of my Beverage Antenna at 160- Meter Band

Figure 4
DD of my Beverage Antenna at 80- Meter Band

Figure 5
DD of my Beverage Antenna at 40- Meter Band

www.antentop.org

Figure 6
DD of my Beverage Antenna at 30- Meter Band
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...

Figure 7 Figure 8
DD of my Beverage Antenna at 20- Meter Band DD of my Beverage Antenna at 17- Meter Band
A
¥

Figure 10
DD of my Beverage Antenna at 12- Meter Band

Figure 9
DD of my Beverage Antenna at 15- Meter Band

Of course, after | have found the theoretical data for my
Beverage Antenna, | would like to improve the antenna
efficiency. Most simple way to improve the efficiency of
a broadband Beverage Antenna is to connect to the
termination hot end an additional wire with length that
is not resonant for the used bands. To find the needed
length and possible practical configuration is a not
simple task. But | decided to do it. Additional wire in 7
meter length was connected to the antenna load.
Figure 12 shows the antenna. Parameters of the
antenna were simulated with NEC for MMANA. Table 2
shows the data for my antenna. Maxima gain is given Figure 11

to the radiation angle at where it is happened. DD of my Beverage Antenna at 10- Meter Band

Additional Wire 7- meter Length
1.5+ 3.0+ 25- mater

—
Coaxlal Cable -— 20-m -
50-0Ohrm
50'Long T
Load

—p= /’\K"”” 77T =77

Ground —

Grounding Grounding

Four Counterpoises

At Both Sldes.
Z- meter Lang Each.

Figure 12
Beverage Antenna with additional wire at the termination end
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Beverage Antenna: Theoretical Look on Practical
Result.

Table 2

Data for Beverage Antenna placed at 1.8 meter above the Ground with additional wire at termination side
(Figure 12), simulated with NEC for MMANA and measured practically by SWR- Meter of IC- 718

Band 160 80 40 30 20 17 15 12 10
133+J736 | 601+J239 | 100- 1233- | 401+326 | 353 51 | 417+104 | 622- 277+711
Z J172 1518 204
12.56 1.71 5.16 7.12 2.14 1.32 1.29 1.65 6.14
SWR
-17 -10 -9.7 -1.21 -3.77 -2 -0.6 2.43 2.28
Gain
At 53 84 29 61 55 53 49 78 23
Vertical
degree
SWR 1.3 1.0 3.0 3.5 3.0 1.1 1.0 1.0 1.2
by IC-
718

As you can see from the Table 2 additional wire
affected my Beverage Antenna. Antenna gain was
increased (theoretically) near to 3 dB at all working
Bands. However due high SWR | lost middle of HF
Bands- 40, 30 and 20- Meter Bands. | cannot say that |
have noticed significant difference in reception and
transmission mode at the rest Bands. Below Figure 13
to Figure 11 show DD of the Beverage Antenna at the
160, 80, 40, 30, 20, 17, 15, 12 and 10- meter Bands in
the vertical plane. Feedline with matching transformer
is on the left side and the termination resistor is on the
right side of the figures. DD the Beverage Antenna at
160 and 80 Meter Bands are practically identical so
those ones shown at one figure- Figure 13.

As you can see from the Figure 13 - Figure 20 the DD
of the Beverage Antenna with additional wire at
termination load changed compare to classical
Beverage Antenna. In theory the antenna should work
better compare to my old one. However the antenna as
well has signification radiation into zenith.

Figure 13
DD of modified Beverage Antenna with additional wire
at termination load at 160 and 80- Meter Band

www.antentop.org

Figure 14
DD of modified Beverage Antenna with additional wire at
termination load at 40- Meter Band

Figure 15
DD of modified Beverage Antenna with additional wire at
termination load at 30- Meter Band
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Figure 17
DD of modified Beverage Antenna with additional wire
at termination load at 17- Meter Band

Figure 16
DD of modified Beverage Antenna with additional wire at
termination load at 20- Meter Band

{ i

Figure 19
DD of modified Beverage Antenna with additional wire
at termination load at 12- Meter Band

Figure 18
DD of modified Beverage Antenna with additional wire at
termination load at 15- Meter Band

Anyway A- B test should be done to have an objective
appraisal for the old and new antenna. | did not do it.
Unexpectedly | found that the antenna at some days have
received lots industrial electrical interferences. Because of
it and because of | need the 40, 30 and 20 meter Band the
antenna was de- configured to the classical design. Though
sometimes it seems to me that the antenna (with additional
wire) worked very well at 17, 15, 12 and 10 Meter Bands.
May be at some days | return back to experimenters with
Beverage Antenna with additional wire at termination load.

Next my experiment with my Beverage Antenna was

simple. Under the antenna | installed a copper wire that Figure 20

connected together ground at feeding transformer and

ground at termination load. Figure 21 shows design of the DD of modified Beverage Antenna with additional wire
Beverage Antenna. At early times when | experimented at termination load at 10- Meter Band

with Beverage Antenna | noticed that such additional wire

very often improved efficiency of the Beverage Antenna.

Parameters of the antenna were simulated with NEC for

MMANA. Table 3 shows the data for the antenna. Maxima

gain is given to the radiation angle at where it is happened.

www.antentop.org Page 1- 25



Antenna Manuscript

Coaxial Cable

50-Ohm
50' Long

Beverage Antenna: Theoretical Look on
Practical Result.

T Load
1.8-m 450 Ohm

Ground

Grounding

JSSLSTTTT T AT AT

Copper Wire Grounding
Connected Grounded Sides

Antenna Beverage

Four Counterpoises

At Both Sides.
3-meter Long Each.

Figure 21

Beverage Antenna with additional wire between feeding transformer and termination load

Table 3

Data for Beverage Antenna placed at 1.8 meter above the Ground with additional wire between feeding transformer
and termination load (Figure 21), simulated with NEC for MMANA and measured practically
by SWR- Meter of IC- 718

Band 160 80 40 30 20 17 15 12 10
2459- 374-257 | 618-283 | 466-64 | 534-13 | 395+108 | 586+46 | 379+259 | 411+82
Z j160
5.49 1.9 1.85 1.16 1.19 1.33 1.32 1.89 1.23
SWR
-26 -12 -9 7.7 -5.2 -4 -2.53 -2.3 0.2
Gain
At 36 65 72 64 54 51 48 45 42
Vertical
degree
SWR by | 1.2 1.0 1.1 1.1 1.0 1.0 1.0 1.0 1.0
IC-718

Theoretical data show that the antenna gain a little

Beverage Antenna with additional wire between

improved (above 160- meter Band where some known feeding transformer and termination load looks better
inaccuracy at simulation is happened) at the configuration. compare to my classical Beverage Antenna shown at
Below Figure 22 to Figure 30 show DD of the Beverage Figure 1.

Antenna at the 160, 80, 40, 30, 20, 17, 15, 12 and 10-

meter Bands in the vertical plane.

Theoretical DD at 160 and 80- meter Bands has more
radiation to zenith compare to Beverage Antenna

Feedline with matching transformer is on the left side and shown on Figure 1. My opinion was that the antenna
the termination resistor is on the right side of the figures. As  began work better the classical variant (Figure 1).
you can see from the Figure 24 - Figure 30 the DD of the
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Figure 23
DD of my Beverage Antenna with additional wire
between feeding transformer and termination load at
80- Meter Band

Figure 22
DD of Beverage Antenna with additional wire between
feeding transformer and termination load at 160- Meter
Band

Figure 25
DD of my Beverage Antenna with additional wire
between feeding transformer and termination load at
30- Meter Band

Figure 24
DD of my Beverage Antenna with additional wire between
feeding transformer and termination load at 40- Meter Band

.o . L.

1

Figure 27
Figure 26 DD of my Beverage Antenna with additional wire
between feeding transformer and termination load at

DD of my Beverage Antenna with additional wire between
17- Meter Band

feeding transformer and termination load at 20- Meter Band

Interferences not disappeared when | disconnected off
the wire from any one side of the antenna- from

However the configuration gave me unexpected effect. termination load or feeding transformer. Moreover the

Beverage Antenna began received industrial electrical interferences did not disappeared when the wire was

interferences. Antenna practically was not affected at day disconnected from the both sides of antenna. |

time but at evening time the interferences were such very suspected that the ground wire for some reason

strong that | cannot use 160 and 80- meter Bands. received interferences from the street light. So, |

Sometimes the interferences closed the 40- meter Band. should return to the old configuration of my Beverage
Antenna...
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Beverage Antenna: Theoretical Look on
Practical Result.

Figure 28

DD of my Beverage Antenna with additional wire between
feeding transformer and termination load at 15- Meter Band

Last possibility to improve the efficiency of the Beverage
Antenna could be increasing the height of the horizontal
wire to 4- meters above the ground. In theory this way
should bring to multi beam DD at the high frequencies
bands (because the vertical wires of the antenna take part
at creation DD) and to some difference of the antenna
impedance from the impedance of the termination load.
Figure 31 shows design of the Beverage Antenna with
horizontal wire placed at height 4 meter above the ground.
. Parameters of the antenna were simulated with NEC for
MMANA. Table 4 shows the data for the antenna. Maxima
gain is given to the radiation angle at where it is happened.

Theoretical data show that the antenna gain improved at all
Bands. However because the antenna impedance not to be
close to the impedance of the termination load there would
be difficulties with matching of the antenna at 12 and 10-
meter Bands.

Figure 29

DD of my Beverage Antenna with additional wire
between feeding transformer and termination load at
12- Meter Band

Figure 30

DD of my Beverage Antenna with additional wire
between feeding transformer and termination load at
10- Meter Band

Coaxial Cable o— _  20-m >
50-Ohm
50' Long T
Load
450 4-m 450 Ohm

S LS SN L =T

Ground —

Grounding

Grounding

Four Counterpoises
At Both Sides.
3- meter Long Each.

Figure 31
Beverage Antenna with horizontal wire placed at height 4 meter above the ground
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Table 4

Data for Beverage Antenna placed at 4 meter above the Ground (Figure 31), simulated with NEC for MMANA

Band 160 80 40 30 20 17 15 12 10

166- 641- 462- 439+J4 | 554+J14 | 643+532 | 386_284 | 1399 J288 | 912+1580
Z 713 J145 Jo1

9.77 1.56 1.22 1.03 1.23 2.75 1.99 3.26 8.49
SWR

-15.89 | -10.44 | -6.73 -4.3 -1.42 -0.2 1.69 3.65 0.42
Gain
At 49 71 86 74 62 33 51 34 47
Vertical
degree

Below Figure 32 to Figure 40 shows DD of the Beverage
Antenna at the 160, 80, 40, 30, 20, 17, 15, 12 and 10-
meter Bands in the vertical plane. Feedline with matching
transformer is on the left side and the termination resistor is
on the right side of the figures.

As you can see from the Figure 32 - Figure 40 the DD of
the Beverage Antenna with horizontal wire placed at height
4 meter above the ground looks better compare to my
classical Beverage Antenna shown at Figure 1. However
lost 12 and 10- meter bands and complexity with installation : ; . .
of the horizontal wire did not compensate the new antenna Figure 32
advantages. DD of theoretical Beverage Antenna with horizontal
wire placed at height 4 meter above the ground at
160- Meter Band

Figure 34
Figure 33 . . .
. . . . DD of theoretical Beverage Antenna with horizontal
DD of theore_tlcal Beverage Antenna with horizontal wire wire placed at height 4 meter above the ground  at
placed at height 4 meter above the ground at 80- Meter 20- Meter Band
Band
Cepsep /.. CQHAMEE
‘KybaHCKHUX.

JPagnon foﬁnreneu _-
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Figure 36
DD of Beverage Antenna with horizontal wire placed at

Figure 35 height 4 meter above the ground at 20- Meter Band

DD of theoretical Beverage Antenna with horizontal wire
placed at height 4 meter above the ground at 30- Meter
Band

Figure 38
DD of theoretical Beverage Antenna with horizontal

_ Figure 37 _ _ _ wire placed at height 4 meter above the ground at
DD of theoretical Beverage Antenna with horizontal wire 15- Meter Band
placed at height 4 meter above the ground at 17- Meter
Band

. 0OdB - o Db

Figure 40
Figure 39 . : .
DD of theoretical Beverage Antenna with horizontal
DD of theoretical Beverage Antenna with horizontal wire wire placed at height 4 meter above the ground  at
placed at height 4 meter above the ground at 12- Meter 10- Meter Band
Band
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In conclusion | decided to simulate Beverage Antenna that |
used at my amateur station UA3ZNW- UZ3ZK- RK3ZK from
1990- to 2002 year in Belgorod, Russia. Figure 41 shows
the antenna. The antenna was installed on the parapet of
the 9- storey building. Antenna length was 80 meters. The
horizontal wire was located at height about 1- meter above
the parapet. Antenna wire was stretched on several wooden
masts placed near 5 meter from each other. | used the dry
trunk from small trees. Transformer of the antenna was
made according to Figure 42.

Beverage Antenna
UA3ZNW, UZ3ZK, RK3ZK

Transformer

450/50 +— 80-m

East

Beverage Antenna: Theoretical Look on
Practical Result.

Transformer had 7 turns wound by tripled wire on
ferrite ring from yoke from Color TV. | have no picture
of the original transformer. However it looked like
transformer shown on Figure 43. Transformer was
placed inside a plastic bag for protection from the
weather influences. Termination load of the antenna
was made from 18- k/2- W Russian resistors MLT- 2
(the resistors are still in sell on ebay) that were
connected to bridge. The load had resistance 600-
Ohm.

West
[ b
CE—— Load
450 Ohm

IR
—

/

Concrete
House
35 meter Height

Coaxial Cable
50 Ohm
‘—

Height 1.0-m

Height 0.7-m

Iron Parapet

ﬂ My Shack at 1 Floor

RUSSIA, Belgorod, 30 Chapaeva

Figure 41

Beverage Antenna used at my amateur station UA3ZNW- UZ3ZK- RK3ZK from 1990- to 2002 year

'
. O
CO;E'gfable Antenna Baverage
m 450 Ohm
O > O

Figure 42
Transformer of the Beverage Antenna used at my amateur
station UA3ZNW- UZ3ZK- RK3ZK from 1990- to 2002 year

Figure 43
Transformer 50/450 (75/600) wound by tripled wire on
ferrite ring from TV yoke
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Antenna for first several years was feed through 75- Ohm
coaxial cable that was going along the building wall. Then |
have removed this cable and have installed a new one (50-
Ohm good coaxial cable) inside building in ventilation shaft.
Termination load was reworked to 450- Ohm. SWR of the
antenna was not more the 1.5: 1 at all bands with 75 and
50- Ohm coaxial cable. You may find on the Figure 41
address of the building. It seems to me still it is possible to
find remains of my antennas on the roof using Google
Map...

Antenna worked great on all HF- Bands from 160 till 10-
meter band. 160 and 80 meter bands at the antenna were
good to communicate with Ham stations from Europe and
Asia.

Beverage Antenna: Theoretical Look on
Practical Result.

Figure 44
DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 160- Meter Band

Table 5

Data for Beverage Antenna (Figure 41) used at my amateur station UA3ZNW- UZ3ZK- RK3ZK from 1990- to 2002

year
Band 160 80 40 30 20 17 15 12 10
589+15 | 502+275 | 645-308 | 703-152 | 437-j11 | 524- 507-99 | 361+21 | 435+67
Z J202
1.3 1.79 1.95 1.68 1.04 1.55 1.27 1.25 1.17
SWR
-20.9 -10 -8.7 -4.3 -5.64 -2.5 -1.47 -0.9 0.6
Gain
At 43 25 24 25 18 17 14 13 12
Vertical
degree

Figure 45
DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 80- Meter Band

North America and Japan propagated good above 40-
meter Band. Table 5 shows the data for the antenna.
Maxima gain is given to the radiation angle at where it
ishappened. Figure 44 to Figure 52 show DD of the
Beverage Antenna at the 160, 80, 40, 30, 20, 17, 15, 12
and 10- meter Bands in the vertical plane. Feedline with
matching transformer is on the left side and the termination
load is on the right side of the figures.

www.antentop.org
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Figure 46
DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 40- Meter Band

As you can see from Figure 44 to Figure 52 the
Beverage Antenna has not so bad DD.

If you have possibility to install such antenna- do not
hesitate. It is easy to install, easy to match, invisible
and low noise antenna.

73! de VA3ZNW
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Figure 47
DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 30- Meter Band

Figure 49

DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 17- Meter Band

Figure 51

DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 12- Meter Band

Beverage Antenna: Theoretical Look on
Practical Result.

. 0DdB -

Figure 48
DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 20- Meter Band

. 098

Figure 50

DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 15- Meter Band

Figure 52

DD of Beverage Antenna of amateur station UA3ZNW-
UZ3ZK- RK3ZK at 10- Meter Band
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Conclusion
So, Chapter 1 “Beverage Antenna” is ended. You have got enough information to do own Beverage Antenna.

However, Chapter 1 told you only about my experience with doing and working in the Air with the antenna. Try
it yourself and get your own opinion about the wonderful Beverage Antenna.

As well | recommend you read “MEMORANDUM ON THE BEVERAGE WAVE ANTENNA..."” It is very useful
article that gives you additional knowledge on the Beverage Antenna. All links go to the antentop.org site.

73!
Igor, VA3ZNW
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Figure D-11. Long-wire antenna.
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CHAPTER 2

HF Helical Antennas

Helical Antenna... It is one of the oldest types from the antenna family. Ever it is
possible to say- it is one of the first antennas used in radio communications. Nicola
Tesla used prototype of the Helical Antenna in his Magnifier Transmitter just from 1895
year. Helical Antennas were used in in the 20- 30 years at some MW and LW
broadcast radio transmitters. Helical Antennas still are widely used in radio
communications. We may find those ones at two way radios (walkie- talkie), at some
military and civil cars for mobile radios, etc.

Radio amateurs as well used to Helical Antennas. The antennas may be used at

limited space. Chapter 2 describes real Helical Antennas that were made by hams and
that worked well. Length of plastic tube and some wire - that is all what you need to
make a Helical Antenna.

Helical Antennas for all possible location are described in the Chapter 2. Itis

windows antennas, balcony antennas and antennas for a small backyard. You will find
resonances Helical Antennas for mono band for which tuning you may be needed a
SWR meter or antenna analyzer (MFJ- 259B would be good for you). As well there are
described multi band Helical Antennas that do not required any tuning but you may be
need use ATU to feed them.

Helical Antennas has high voltage at the end (at transmission mode) so do not touch

the antennas at transmitting. Keep the antennas as far as possible from other
electronics and nearest subjects.

Anyway, try these antennas. The main thing is that the antennas are proved and

worked, the antennas are inexpensive in cost and allow quickly turn on transmitter to
the Air.

www.antentop.org Page 2 -1
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Small Sized Helical Antennas

By: I. Kapustin, UAORW, Yakutsk, USSR

Below described practical design of Small-
Sized Helical Antennas. Generally speaking
the antenna is just a wire that is coiled on a
dielectric rod. UAORW used a wood rod boiled
in the paraffin.

Figure 1 shows the design of UAORW Vertical
Small Sized Helical Antenna. Antenna for the
20- meters had rod in OD 2- cm, length of

winding was 30 cm, antenna is coiled turn to e . )
turn) by enamel wire in 1- mm OD (18- AWG). Credit Line: Radio #1, 1958, pp.:26-27

Figure 1
B. DD of the Vertical Small Sized Helical Antenna

Figure 2 shows the design of the UAORW Dipole Small Sized
Helical Antenna. Antenna for the 20- meters has rod in OD 2-
cm, each parts of the dipole has 220 coils of the enamel wire in
1- mm OD (18- AWG). Overall length of the two parts of the
Figure 1 antenna is 70- cm.

A. Design of the Vertical Small Sized

Helical Antenna

Figure 2
A. Dipole Small Sized Helical Antenna

http://www.antentop.org/ Page 2- 2
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©®

Small Sized Helical Antennas

Figure 2
B. DD of the Dipole Small Sized Helical Antenna

Dipole Small Sized Helical Antenna was installed on the
top of a 5-meter mast to be tested. The antenna was fed
by usual two- wire main cord. It was discovered, that the
antenna had strong radiation directivity. Received radio

station almost disappeared when the antenna was turned
by side to this one. The helical antenna lost 1- point at RS

scale compare to Traveling-Wave Antenna pointed to
correspondent.

A,
=71\

~
\h_’/
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Figure 3
A. Design of the Vertical Small Sized Helical
Antenna on a wooden square rod

Note I.G.: At the article there was not explained what
the Traveling-Wave Antenna was used to compare.

Figure 3 shows the design of the Vertical Small Sized
Helical Antenna coiled by copper cord in 2.5- mm
diameter. Wooden square rod (3- cm side) was used
for form of the antenna. Antenna had 200 coils.
Distance between coils was 7.5- mm.

The Vertical Helical Antenna (Fig.3) was installed on
the top of a 4-meter mast to be tested. Antenna was
fed by 500- Ohm open two- wire line. At the antenna
terminal one wire of the line was connected to the
helical antenna, second wire was lived free. At the
transmitter terminal one wire was connected to
“Antenna” second one to the “Ground.” Antenna was
successfully tested at 20- meter Band.

Practice shows that it is wise to use a square rod for a
helical antenna because coils sitting well at the
square form. Diameter/side of the square should be
1/50- 1/200 part from the length of the Helical
Antenna. Wires should be protected from weather
conditions. Coils should not touch each other. Wire
for winding Helical Antenna should be taken in large
diameter as it is possible.

Voltage distribution across the Helical Antenna may
be found with the help of a neon bulb. Helical Antenna
was should be tuned to maxima current (checked by
antenna current meter) going to the antenna.

Table 1 shows data for the Helical Antennas shown
on Figure 1, 2 and 3 for 20-40-80-160 meter Bands.
Wire at the antennas was wound evenly on to the
form.

ANTENTOP
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Table 2 shows data at testing the Helical Antenna Note I.G.: At the article there is not explained what the
compare to a Traveling-Wave Antenna. Traveling-Wave Antenna is.
At the article there is not explained what a Helical Antenna
and at which band was tested.

Figure 3
B. DD of the Vertical Small Sized Helical Antenna on a square rod
Table 1
Numbers of turns for band:

20M 40 M 80M 160 M
Antenna on Fig. 1 90 180 360 720
Antenna on Fig. 2 90 180 360 720
Antenna on Fig. 3 200 400 800 1600

Note: For antenna shown on Figure 2 the Data given for one part of the dipole

Table 2
Date Time, msk City, Callsign RST, sent RST received
when was used:
Traveling-Wave | Helical
Antenna Antenna
22-V-1957 16-45 Sarapul, UAAWA 579 579 579
25-V-1957 16-00 Khabarovsk, 589 579 599
UAO0CJ
25-V-1957 18-30 Leningrad, 579 579 589
UA1KAS
25-V-1957 21-15 Kaliningrad, 579 579 579
UA2KAA
26-V-1957 14-00 Irkutsk, 5(6/7)9 579 5(8/9)9
UAOSL
26-V-1957 14-45 Stalinabad, 559 449 559
UJBKAA
26-V-1957 16-00 579 Penza, 579 569 579
UA4FC
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Indoor Helical Antenna

Indoor Helical Antenna
for the 20 and 17 meters

for K1

So, my K-1 with 40, 30, 20 and 17 meter Bands was
successfully assembled and tuned. | needed only an
antenna to go on the Air. Certainly, an antenna would
be a simple thing if... if you were in a private house.
But I lived in a 24 story rental apartment building
(made from concrete) where there were huge
restrictions on all things. So | could install my antenna
only at a window. Good sign was that in mine
apartment the windows were big sized - 150 to 210
centimeters.

My experience in working on the Air from such
premises showed me that in this case a Magnetic
Loop Antenna would be the best one. So my choice
was the Magnetic Loop Antenna installed at the
window. | already have bought a hula- hoop (for
antenna itself) and a small stool (for the base of the
antenna). However, after | have shown to my YL how
the antenna would be looked at its installation place a
top of the conditioner (buddy, it looked great!), my
permission to antenna installation inside room was
rejected by my wife. No one of my arguments to
advocate the magnetic loop was accepted.

Other type of an antenna that could be effectively
worked in my limited conditions was a Helical
Antenna. (Some information on Helical Antenna is in
Reference 1.)

So, | began search for stuff for the antenna. Some
days back | have bought to my son a Magic Spring
Spiral (DOLLARAMA, $1). This Spiral contained 96
coils, each coil had length of 11 centimeters total
length of the wire was 1056 cm. Such length was
perfect for helical antenna for the 20 meter Band. A
wooden stick for open/close curtains (DOLLARAMA,
$1) was very suitable for form of the antenna. The
stick has diameter in %2” and length in 170
centimeters.

Design of the Helical Antenna: Three holes were
drilled (one at top and two at the bottom) in the stick.
Two lengths of copper wire in diameter of 18 AWG
and 15 cm long were attached to the stick through top
and bottom holes. Helical Antenna was hung up at an
eave with the help of top wire. Down part of the
antenna was fastened by another wire to aluminum
window frame. The frame used as ground for the
Helical Antenna. My window frame was connected (it
was checked by multimeter) to the electrical “ground”
(green wire in the socket).

http://www.antentop.org/

By: Igor Grigorov, VA3ZNW

Helical Antenna at the Window

Magic Spring Spirale

Spiral wire was fixed at bottom part of the rod at the
upper hole.
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Antenna Adjustment at 20 meter Band: Install
power at K-1 to 2 W and do not exceed the level
during antenna tuning. Antenna (spiral not spreading
across the stick) should be connected to K1 through a
small (50- 70 cm) length of coaxial cable. A small
bulb should be switched in serial with the spiral. | used
a small bulb from a toy gun. Turn on K1 to receiving
mode to the 20 meter Band. With help of a dielectric
stick (I used a length of a plastic water pipe) in 1
meter length lift upwards the spiral. Find off the spiral
length when K1 has the best reception. Do a hole in
the stick at the length and pass through the hole the
end of the spiral. After that once again with the help of
the dielectric stick, approximately on the length of 2/3
(from spiral length) from the antenna bottom, lift or
lower coils of the spiral to the best reception. Coils
should be fixed by Scotch at several places to keep
the spiral placement unchangeable. After that you
may turn on K1 to transmitting mode (for a short time)
and to make final adjustment of the spiral (by max
glow of the bulb) at the length of 1/3 (from spiral
length) from the bottom. Coils should be fixed then
with Scotch at the proper place.

Fastened the Spiral to the Form

Turn on K1 in TX and check the antenna by glow of the
bulb. Put marks by marker at the shortened coils. You
should turn on the jumper at marked coils when
working at 17 meter Band.

Fixing coils

Antenna Adjustment at 17 meter Band: Prepare

length of insulated wire (18 AWG, 60 cm long) with Figure 1 shows the final design of the helical antenna.

crocodile clips at the both ends. Connect antenna to Short the bulb by a crocodile clip when you want work to
K1 then turn transceiver to RX. Short different parts of  transmit or you lose RF power in the glow bulb.

the spiral by the best reception with help of the jumper.

http://www.antentop.org/ Page 2- 6
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L - 148 cm

Indoor Helical Antenna

Do Shortening
When Take 17 meters

[

60 cm

«— 5Hcm

Magic
Spring
Spirale

Crocodile Clip:
D Shortening the Bulb

— L = F5cm—-

When Antenna Used at EX/TX Mode

W

Bulb from a Toy Gun

l

~

50 Ohm Coax

To K1

(o

S Aluminum Window Frame (‘

Figure 1 Helical Antenna

Practical Measurement Parameters of the Helical
Antenna: | used a home made RF bridge (see
Reference 2) for metering of the Helical Antenna. My
Helical Antenna had input impedance 35 Ohm at the
20 meter and 46 Ohm at the 17 meter Band.

Theoretical parameters of the Helical Antenna:
The theoretical parameters of the Helical Antenna
were simulated with the Helical3 (a special program
for helical antennas) designed by R.J. Edwards,
G4FGQ. On the basis of these calculations | could
assume that the efficiency of my helical is near 12-
15% (compare with quarter wave vertical antenna with
good grounding). So my Helical Antenna lost up to 9
decibels or up to 1.5 balls on scale S compare with
the quarter wave vertical.

References:
1. Igor Grigorov. Antennas. Practice of
Radioamateur. — Moscow, RadioSoft, 2005 (In

Russian)

http://www.antentop.org/

Helical Antenna for 17 meters

2. lgor Grigorov. Antennas. Tuning and
Adjustment. — Moscow, RadioSoft, 2002 (In
Russian)
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Helical Window Antenna for the 20 meter
Band

Helical Antenna for the 20- meter Band

Antenna bandwidth was 13.941- 14.504 MHz. SWR
1.0:1.0 at 14.207 MHz. The Helical Antenna was fed
by 75- Ohm coaxial cable in 15.82- meter length.

Design: PVC Pipe in diameter 110- mm and length
68- cm was used for the antenna. Antenna was wound
by a copper tube with OD 6- mm. Photos are shown
design of the antenna. Lower part of the antenna
contained 10 % - turns and wound above the tube.
Middle part of the antenna contained 35.5 turns. The
coil was inside of the tube. Upper part of the antenna
contained 7 turns and wound above the pipe. At the 20
meter Band the core of the coaxial cable is connected
to 5-th turn (from the cold end) and ground of the
coaxial cable is connected to the beginning of the
spiral. Antenna should be placed in 50 cm above a
conductive surface.

15 meter Band: The antenna when being tuned to 20-
meterBand should be matched at 15 — meter Band.

10 meter Band: Antenna may be tuned at 10- meter
Band. Ground of the coaxial cable is connected to 6
turn (from the cold end) through inductor (OD- 9- mm,
7 turns of 1.0- mm (18- AWG) copper wire) and core of
the coaxial cable is connected to 5th turn from the cold
end.

73! RU4SJ

www.antentop.org

Vladimir Semenov (RU4SJ)

Credit Line:

http://hamradio.mari-
el.ru/technics/Spiral_RU4SJ/index.htm
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Helical Antenna for the 20- meter Band

Helical Antenna
for the 20- meter Band

Described below Helical Antenna for the 20- meter Band
has small sizes, this one is easy to tune and the antenna
may operate at other amateur bands.

Let's see on the schematic of the Helical Antenna (Figure
1A). Helical Antenna consisted of from a vertical radiator
V1, helical inductor L1, antistatic resistor R1, antenna
grounding and Antenna Tuning Unit. Figure 1B allows
us understand the design of the antenna.

For vertical radiator V1 (item 1) was used automobile
whip antenna in 1.2- meter length. The antenna was
bought by me on a sale in Canadian Tire for $6 CAD.
Helical Inductor L1 was wound on a plastic tube (item 3).
It was a water tube in 5-feet length and had diameter in 1-
1/2 inch. | bought it in Canadian Tire for $7 CAD.

Inductor L1 was wound by electrical copper wire in 18-
AWG diameter the wire was in strong black insulation (33-
cent/m, Home Depot supplier). The wire had 10- meter
initial length. Coils were spread uniformly on the tube. A
plastic water bottle (item 2) with cut bottom was inserted
(through a hole in the cap: the hole should be a little
smaller the diameter of the whip) on to the whip antenna.
The bottle protected the water pipe form from rain, snow
and dust leaking inside in. Antenna wire was fixed on the
tube (at several places) with help of a Vinyl Electrical
Tape. | used to a special outdoor tape with temperature
range — 35+ 90 C. The tape was bought by me in
Sayal Electronics for $2 CAD for a reel.

The water pipe (item 3) was installed on to a surplus
microphone stand (item 4). The microphone stand (|
bought it in Sayal Electronics for $10 CAD) has a heavy
metal circle base with a thick vertical pin. On to the pin
the water pipe (item 3) was inserted. Near the bottom of
the water pipe was installed an RF socket (SO- 239)
(item 6), antistatic resistor (item 5) and copper strip (item
8). The copper strip was connected with iron microphone
stand and with antenna grounding system.

Antenna grounding system included 10 burred
counterpoises. The counterpoises surrounded the
antenna similar to the figure of a star. Each counterpoise
(3- meter long) consisted of two wires. It was copper wire
in strong insulation (similar to antenna wire) and bared
stainless steel wire in diameter 19- AWG (I bought it in
Home Depot).

www.antentop.org

Igor Grigorov, VA3ZNW

Helical Antenna for the 20- meter Band

(Antenna grounding system also was described at:
www.antentop.org/017wires 017.html)

Now let's me say some words about tuning and
matching the antenna. Antenna should be tuned and
matched at the 20- meter Band. The tuning was very
easy. At first you need to know the resonance frequency
of the antenna and the antenna input impedance. It may
be measured with help of an antenna analyzer or SWR-
meter. The resonance frequency is measured across
resistor R1. | used to a MFJ- 259B to find the resonance
frequency. In my case | have got the resonance at
13900- kHz.

Then when near a 70- cm length of wire from the helical
inductor was removed the resonance frequency of the
antenna became 14.100- kHz. In my case the input
impedance of the antenna on the resonance frequency
was 8- Ohm.

Page 2- 9
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1 VA3ZNW

2 Helical Antenna V1
20- meter Band

L1

To TRX
50- Ohm Coax

R1
ATU 4K7
5-Wtt
9

= &

11

DN N NANNRN

]

rf
4 sl = Rt =
AR
TTTTTTTNITTTTY 777777

Figure 1 Schematic (A) and Design (B) of the Helical Antenna for the 20- meter Band

The input impedance of the Helical Antenna was strongly  The low input impedance of the Helical Antenna was
depended on the quality of the antenna grounding. With matched with 50- Ohm coaxial cable with help of a
good antenna grounding the antenna should have input simple ATU. Figure 2 shows the schematic (A) and the
impedance around 8- 12- Ohm. For example, when | design (B) of the ATU. Parameters of parts of the ATU
disconnected the grounding system were calculated by me with the help of the free antenna
(www.antentop.org/017wires_017.html) from the antenna  simulator MMANA.

and the antenna ground was only the metal base of the

microphone stand the antenna had input impedance 70-

Ohm.

www.antentop.org Page 2- 10



Chapter 2: HF Helical Antennas

Capacitor C1 had capacity 510- pF. | used a mica
capacitor. Inductor L1 had inductance 0.21- uH. It
contained 5.5- turns of bare strand copper wire (18-
AWG) air coiled on a form with diameter 12-mm. Gap
between turns was 1- mm. ATU was tuned by stretching —
squeezing turns of the inductor. Antenna had SWR 1.0:
1.0 at 14.100- kHz. At the 14.000- kHz SWR was 1.2:1.0.
At 14.450- kHz SWR was 2.0:1.0.

The ATU made inside of a clear plastic box (Food Box).
With the antenna the ATU (item 9) was connected with
help of M-M adaptor (item 7). Coaxial cable (item 11)
was connected to the ATU. Copper strip (item 10) was
attached to the RF- connector of the coaxial cable with
help of a clamp. The strip was connected to the antenna
grounding system. Antenna was fed through buried
coaxial cable (BFLEX, DAVIS- RF was supplier). The
coaxial cable then was going through a ventilation hole in
to the basement where my shack was placed.

Antenna worked fine at the 20- meter Band. However,
through some time | decided use to the antenna for others
amateur bands.

The mostly effective solution was very clear for me. |
need to install ATU, made inside a big clear box, with
switch that could be match antenna at the used bands.
The ATU circuits for other Bands should be similar to the
20- meter ATU. | have measured the antenna impedance
at the other (10, 15, 30 and 40 meter) bands. New LC
values for the bands were calculated. Old ATU was
removed for the modification and the antenna was fed
directly by the coaxial cable. Temporary fed as |
thought... But other deals distracted me from doing of the
universal ATU... Then autumn and then winter was
coming...

So, the universal ATU still did not made. However, |
discovered that the antenna worked good at the 10-, 15-,
20-, 30-, 40- meter Bands with help of just ATU between
my transceiver and the coaxial cable going to the
antenna. My MFJ VERSA TUNER Il could match the
antenna on the bands. Another one tuner, LDG Z- 11
PRO Il also could match the antenna on the bands. Be
truth my door on to backyard was frozen at the cold
winter. So | could not go outside most of the cold days
(way what | planned to switch the bands). So, the direct
feeding was preferable for me at the situation. But may be
at the coming summer | will make the universal tuner...

73! de VA3ZNW

Helical Antenna for the 20- meter Band

Coaxial Cable
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Figure 2 Schematic (A) and Design (B) of the Helical

Antenna ATU

Helical Antenna for the 20- meter Band
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RX3MS Helical Antennas

By: Vladimir Turkin, RX3MS

Below there are described three Helical Antennas. Common concept for the Helical Antennas: Antenna mast
All of the antennas were made and tested by was installed on balcony railing that was at 5 meter above the
RX3MS. The antennas later were duplicated at ground. RF transformer was used at antenna terminals. From
several amateur’s radio stations and the antennas the antenna a 5-meter length coaxial cable was going to

showed good efficiency. home brew ATU that provided additional matching the Helical

Antenna with transceiver.
Antennas were tested at balcony located at the first

floor of two store wooden house. Figure 1 shows RX3MS Helical Antenna.
I 14-mm Two Wire Line TV 300- Oh
= = Wo Wire Line - m
Helical Antenna in Plastic Insulation
1.8- 30- MHz l i
" 33 meter —

Winding Turn to Turn
Upper Wires Are Opened

Ferrite Ring
60 (OD)x40(ID) x10 (H) 8 Turns
4 Twisted Wire
2

5-meter Length
Bamboo Fishing Pole

3
/ Coaxial 75 Ohm

5... 10- meter Length
Gouing to ATU

Balcony Transformer is
Installed at the Rail
With Mnimal Length

To Antenna and Ground

Wire

5-m
Copper Wirg
3-mm Dia

O

77777 A0 TIT T T I T T T

Aluminum Tube
Dia 50- mm
3-mLong

l

Figure 1 RX3MS Helical Antenna
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Design: 300- Ohm TV Cable in 33 meter length was
wound around a 5 meter long bamboo fishing pole.
TV Cable on the antenna top was opened. TV
Cable at the antenna bottom was closed. An RF
transformer was installed at the antenna terminals.
Transformer was wound on to a ferrite ring in
dimensions 60- mm OD x 40- mm ID x 10-mm H.
Windings were wound by a twisted wire and had 8
turns. Schematic of the transformer is shown in the
Figure 1. Antenna had grounding. It was made by
wire in diameter 3- mm. The wire was connected
with aluminum tube. The tube was 3- meter long
and was inserted into the ground. The antenna could
be tuned from 1.8 to 30.0- MHz.

&-mm

] Two Wire Line

7-meter Length ] Multi Wire
Plastic
Fishing Fole
] Distance
; 6-mm

| IBetween Turns

RX3MS Helical Antennas
Figure 2 shows MAXI RX3MS Helical Antenna.

Design: Plastic fishing pole was installed on top of the 10-
meter long mast. A dry Pine Tree Pole was used to make the
mast. 30 meter of twin wire line in plastic insulation was
wound around the plastic fishing pole. Twin wire line on the
antenna top was opened. The same line was downed to the
balcony rail. Transformer (the same as for antenna shown on
Figure 1) was installed at the antenna. Antenna had the
same grounding as for antenna shown on Figure 1. The
antenna could be tuned from 1.8 to 30.0- MHz.

RX3MS
Helical Antenna
MAXI

55 mator 1.8- 30-MHz

in Plastic Insulation — Winding with Gap
Wire Dia 1.0-mm

Between Turns 5. 6- mm
Upper Wires Are Opened

Ferrite Ring
60 (OD)x40(ID) x10 (H) 8 Turns
4 Twisted Wire
2

Coaxial 75 Ohm
5...10-meter Length
Gouing to ATU

10-meter Length
Pine Tree Pole

Transformer is
Installed at the Rail
With Mnimal Length

To Antenna and Ground

Balcony

5-m
Copper Wire
3-mm Dia

e’

7| 7

Aluminum Tube

Wire

T 7T 1177771

Dia BC- mm
3-mLonyg

l

Figure 2 MAXI RX3MS Helical Antenna
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Figure 3 shows MINI RX3MS Helical Antenna. Copper wire in 2- mm diameter and 3.5 meter length was
going to the transformer. Transformer was the same as for

Design: For the antenna was used a 5 meter long antenna shown on Figure 1. Antenna had the same

dry wooden pole (dry Pine Tree) and water pipe in grounding as for antenna shown on Figure 1. The antenna

diameter 40- mm and 1.5- meter long. The pole was  could be tuned from 1.8 to 30.0- MHz.
inserted into the water pipe. Twin wire line in plastic

insulation and 33 meter length was wound around

the plastic water pipe. Line on the antenna top was

opened.

4 Two Wire Line

in Plastic Insulation RX3MS
6.mm Wire Dia1.0-mm Helical Antenna

‘ Multi Wire MINI

33 meter
Winding Turn To Turn 1.8- 30- MHz

Length of Winding: 1.32-m
Upper Wires Are Opened

1.5--meter
Plastic [

Water Pipe

Dia 40-mm

5-meter Length

Pine Tree Pole Ferrite Ring

60 (OD)x40(ID) x10 {H) 8 Turns
Twisted Wire

Wire 3
2-mm y
Dia 3 Coaxial 75 Ohm

-— 5... 10- meter Length
Gouing to ATU

Rail

Transformer is
Balcony Installed at the Rail
With Mnimal Length
To Antenna and Ground
Wire

5-m
Copper Wire
3-mm Dia

7777 AV T T T
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Figure 3 MINI RX3MS Helical Antenna
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Antennas were tuned with help of the tuner shown in
Figure 4. The tuner could match all of three helical
antennas with used transceiver. Tuner was matched
with the transceiver with help of a triple variable
capacitor with capacity 11- 75- pF in each section.
The capacitor was reworked from a usual variable
capacitor from an old tube receiver. Each second
plate at each section was deleted. Capacitor C4 at
antenna side was air- dielectric capacitor with gap
between plates in 2-mm. Such ATU could afford

RX3MS Helical Antennas

It was used an old variometer with roller from ex-Soviet
military transmitter for inductor L1. The ATU could be tuned
with internal SWR- Meter (to minima SWR) of the transceiver
or by glow of the neon bulb. You just need to install proper
capacitor C5 to view glowing of the bulb. It is possible to tune
the antenna system by FSM installed at the transmitting site.

All of the three antennas was tested at QRP power and
showed good result.

100 W RF Power going through. 73! DE RX3MS
c4 X2
& l | & &
L1
c1 g 2 4-250
S 71
1-75 2 11-75
X1 R 4 R C5
& ' 2_ |
T - To Antenna
=l ]
C3 7 11-75
S Q
V1
To Transceiver /777
Neon Bulb
C1, C2, C3: Triple Capacitor
from Old Tube Receiver. * -
Each Next Plate was Removed. L1: Dia 70- mm. 32 Turns.

S- Stator Base / / / / Silvered Wire in 1.5- mm Dia.

R-Rotor Plate

Sitting on a Teflon Board in 4- mm Thick

C4 : Air Dielectric Capacitor.
Gar Between Plates 2- mm.
Sitting on Teflon Board in 4- mm Thick.

Variometr with Roller.

C5: Depends on Used Neon Bulb and Power.

May Be 1-5-pF.

Figure 4 Antenna Tuner by RX3MS for his Helical Antennas
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URS5WCA Balcony Antenna for 7, 10 and 14 MHz

UR5WCA Balcony Antenna for 7, 10 and 14 MHz

As | am an urban resident | have not a sufficient place for
my antenna. My balcony, placed at the 2nd- floor at 5-
store building, is my sole antenna polygon. So, I've
installed there a balcony antenna for my favorite 7, 10
and 14 MHz- Bands. It was a Helical Vertical Antenna that
could be used at these Bands. Figure 1 shows the view
of the antenna. Figure 2 shows the schematic of the
antenna.

Design of the antenna:

- Two PVC water tubes in 5 centimeters diameter and
1.5- meter long were used for the Helical Antenna.

- 11.5 meter of insulated copper wire in 1- mm (18
AWG) diameter was coiled on to length of 1.35 meter on
each tube.

- Distance between the two Helical Verticals was 1
meter.

The two Helical Vertical Antennas were connected to first
ATU. It was RF Transformer made according to
Reference 1. Figure 3 shows the picture of the ATU- RF
Transformer. Usual ATU installed between coaxial cable
going from the antenna and transceiver should be used as
well.

By: Valeriy Prodanov, UREWCA
urbSwca@ukr.net

Credit Line: www.cgham.ru

Figure 1 URSWCA Balcony Helical Antenna

URS5WCA

http://www.antentop.org/
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For testing the antenna | used a home- brew
transceiver made on the base of old Russian receiver
R-250 and ATU MFJ- 945E. SWR of the antenna at 7,
10 and 14 MHz Bands was close to 1:1. At the 18 MHz
Band the antenna had SWR 1:2. While two weeks
running the antenna on the bands | did a hundred CW
QSO with practically with all the European countries
and some district of Asia of the former USSR. Usually
the QSOs were made with RST 569... 599. The
antenna worked with low SWR at the 80- meter Band,
however only local QSOs was done...

Modification of the URSWCA Balcony Helical
Antenna for 7, 10 and 14- MHz

Figure 4 shows modification of the antenna that increases
it performance. Inductors L1 and L2 were coiled on to
length of PVC water tube in 35- mm OD by insulated
copper wire in 1.5-mm (15- AWG) diameter, spacing
between turns is 2-mm, numbers of turns 29, tap from 9th
turn from the cold end. FSM (Field Strength Meter)
displayed increasing of electromagnetic field up to 30%
compare to antenna without matching coils. The
measurement was made at distance 5 meter far from the
antenna.

URS5WCA Balcony Antenna for 7, 10 and 14 MHz

10z

135 M 5L30 M

APATSIANLSANNANNAT ]

ATU

Figure 2 Schematic of the URS5WCA Balcony
Helical Antenna

Figure 3 ATU of the URSWCA Balcony Helical Antenna

http://www.antentop.org/
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The two Helical Vertical Antennas with coils were
connected to first ATU. It was RF transformer made
according to Reference 1. Usual ATU installed between
coaxial cable going from the antenna and transceiver
should be used as well.

After some tests | did other modifications.

1. Each vertical contained 20.2 meters of insulated
copper wire in 1.5-mm (15- AWG) diameter.

2. The coils (see Figure 4) were deleted and
verticals were connected straight away to RF
transformer (see Figure 5).

3. Antenna Ground (I used metal balcony hand-
rail) was used with the antenna.

After this modifications noise level decreased, SWR was

not changed. ATU between coaxial cable going from the

antenna and transceiver should be used as well. With the

antenna | did some DX QSOs, for example, with KHODQ
(10-MHz, 589 received) and 5Z4LS (14-MHz, 599
received).

Conclusion: Of course, it is only a surrogate antenna,
but the antenna is worked, and worked well.

References:

http://www.gsl.net/gw6hmj/antenna.htm

URS5WCA Balcony Antenna for 7, 10 and 14 MHz
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Antenna
O Sortie 1 (S1)
T O Sertie 2 (S2)

o to Ground
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A Helical Loop Antenna for the 20-meters Band

By Vladimir Kuz'min, UA9JKW,

KuzminVI@pn.yungjsc.com

Two years back | have moved to Nefteyugansk
(Russia, Siberia) where | could not get permission for
installation for a full-sized HF- antenna on the roof of
my house. So | began to do experimenters with small
indoors antennas. Most successful design of my
indoor antenna was antenna similar to Fig. 59, given
in Reference 1.

Design: Plastic water in one inch diameter was used
for form of the antenna. The pipe was formed into a
hoop in 1 meter diameter. Then 580 turns (near 61
meters of length) of multicore isolated wire of 3 mm
diameter with thickness of isolation of 1 mm were
wound around the tube. So, the gap between turns
was 2 mm. Space from the antenna to ceil was near
25 centimeters. With the antenna it was used a simple
symmetrical device- 3 turns of coaxial cable going to
antenna was wound on a TV yoke ferrite core.
Antenna was fed by 50- Ohm coaxial cable. SWR was
1:1 at 14.100, bandwidth to SWR 1:1.5 was 300-kHz.

The antenna had quite good direction properties.
Signals from radio stations changed up to 1-1.5 point
at S- meter of my transceiver at rotation the antenna
in horizon plane within 30-90 degree. | used
transceiver YAESU FT840 for my work in the Air.
Rotation of the antenna in vertical plane did not give
any effect.

Helical Loop Antenna

www.antentop.org
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In some my experimenters | took off the antenna at
1.5 meter from the balcony wall. | have got
significant improvement of the operation in the Air
with such antenna.

Anyway the antenna allowed me to be in the Air.
Antenna was low noise one and no TVI was
produced when | used to the antenna.

Reference:
I. Grigorov. Antennas for radio amateurs. - Majkop,
1998.
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Antennas for Radio Amateurs:
by Igor Grigorov, RK3ZK
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http://www.antentop.org/library/shelf hamant.htm

A Helical Loop Antenna for the 20-meters Band

UA9JKW at his shack
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Directional Helical Antennas

I. Kapustin, UAORW
Radio # 7 1958, pp.: 34-35.

The antenna was designed for the 20-meter Band. It f e . =
was two Helical Dipoles that fed with phase shift in 90 A
degree. Antenna fed by two wire open line in voltage .

antinode. Figure 1 shows the Directional Dipole Helical : i |958l'

Antenna.
Direction 0“"
of the @gﬁé@ﬁ
Radiation £ i

Figure 1 Directional Dipole Helical Antenna

The distance between the Helical Dipoles was
Lambda/4. Form for the Helical Dipole was plastic tube
in 3-cm diameter (it is possible to use wood rectangular
3x3 —cm) and 110-cm in length. Two spirals in 77 turns
of strand wire in 3-mm (9-AWG) diameter were coiled at
the each side of the tube. Gap between the coils was
7.5-mm. Ends of the tubes were plugged by wood plug.
Copper tube by length in 45-cm and 8-mm OD was
inserted in each wood plug. Ends of spirals were
soldered to the copper tube near the plug. Bare wire (or
tube) with OD that could fit inside the copper tube is
inserted into. Antenna was tuned into resonance by
symmetrical moving the end bare wires. Figure 2 shows
the design of the tube ending.

The Helical Dipoles were fastened to the traverse made
from a strong square wood stick. The stick is fastened to
the antenna mast. Open Two Wire Line made of copper
cord wire (3- mm (9-AWG) OD) the distance between
wires was 6- cm. The line was sitting on insulators under
the strong square stick. Length of the line is 5.2- meter. Front Cover of Radio #7 1958
Design of the Directional Dipole Helical Antenna is

shown on Figure 3.

~ pasueo

T AT
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Soldering

1
(i

Figure 2 Ending of the Helical Dipole

e B T O e T

080UMLMENeHaR
SUHUR nafi 1858k
KkNAuNOU

Two Wire Line
under
the Traverse

Figure 3 Design of the Directional Dipole Helical Antenna

It was done A- B teas the Directional Dipole Helical
Antenna with Windom Antenna designed for the 20-
meter Band. Windom Antenna was 10-meter in length.

The Windom Antenna had maxima radiation to the
South. At 1-km to the South from the tested
antennas was installed a control receiver with S-

Meter. Table 1 shows the Data obtained from the
test.

GIAOIELOGIPHHIBIE
MCNNWPANDHDIE
ki) OIMTEMIMID)

H. Kanyemun (OAPRW)

. . i
1

el ol i Bl ot el it il i et il i -t B
1

Title of the article
Directional Helical Antennas
From Radio # 7 1958

www.antentop.org
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Table 1 Data for testing of the Helical Antenna vs Windom

" Direction to maxima Radiation S- Meter
Of the Helical Antenna

| 1 | North | 0.8

o2 East | 2.0

3 South | 2.4

| 4 | West | 2.0
Column “S- Meter” shows normalized level — Helical Figure 5 shows the design of the Four Wire Open
Antenna/Windom Antenna. For example, digit “2” shows Line. The Four- Wire Line was placed onto insulators
that level from the Helical Antenna is in 2 times more under the square wood stick. The small sized
(according to the S- meter of the receiver) compare to Directional Dipole Helical Antenna at the test
the level from the Windom Antenna. showed that this one worked similar to the helical

antenna shown on the Figure 3.
It was tested Directional Dipole Helical Antenna with
reduced sizes. Length between the Helical Dipoles was  However, the Small Directional Dipole Helical

lambda/8 (2.6-m) for the 20- Meter Band. Phase shift Antenna was more complicated in the tuning

line at the antenna made from Four Wire Open Line. compare to Antenna from the Figure 3. The
Figure 4 shows the design of the Small Directional antennas were fed by 500- Ohm Two Wire Line in
Dipole Helical Antenna. 15.6-meter (3/4- Lambda) length.

a—d L]

/' Coedurumensran
NuHUR yemepexnpobodnas

Four Wire Line

WW

s
QY
X

T,

Figure 4 Design of the Small Directional Dipole Helical Antenna

Tuning of the Directional Dipole Helical Antenna (for 2. TX should be tuned to the middle of the 20-
both antennas- Figure 3 and Figure 4): meter Band and then PA should be tuned to
the resonance with the two wire line.

1. Two wire feeder line (with length 15.6-m) should

be disconnected from the antenna and 3. Connect First dipole to the feeder. Tune the
connected to TX (CAREFUL: To a Tube TX! dipole to the resonance (using only the
May be used semiconductor PA with ATU). tuning strand wire at the dipole, do not
(Figure 6A) change tuning at the PA). (Figure 6B)

www.antentop.org Page 2- 23
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9

Figure 5 Design of the Four- Wire Line

4. If the dipole loaded too much the feeder, 6. If the dipole loaded too much the feeder,
change distance between wires of the Two- change distance between wires of the phase
Wire Line. line.

5. Second dipole with the phase two wire line 7. Connect the antenna to the feeder. (Both
should be connected to the feeder. (First dipoles, as shown on the Figure 3 and Figure
dipole is disconnected!) Tune the dipole to 4) (Figure 6D) Antenna should not detune the
the resonance (using the tuning strand wire). feeder. If it is, repeat tuning process from
(Figure 6C) paragraph 1.

e o

A\

<<

Figure 6 Steps for Tuning Directional Dipole Helical Antenna
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Shortened Helical Antennas

Shortened Helical Antennas

The book is an author version of one of the chapters from
the book: Antennas: Ham Practice. The book was
published in Moscow, in 2006. The book published in
Russian.

Book contains topics on design, tuning and measurement
of the home made Shortened Helical Antennas intended
for operation in the amateur HF- Bands. There are
published theoretical and practically obtained data for
Shortened Helical Antennas. The book describes some
practical design of the helical antennas. Hope the book
would be useful for those who attempts make and tune
such antennas.

73!
Igor Grigorov, VA3ZNW
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10 canTumeTpos
1-3 BwTEa nposoga,
HAMOTaHHBIE BOKPYT KaTywku TAP

A

kgor Grigorov
WAITNW)
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CnupanbHble AHTEHHbI

Published by Free e magazine
ANTENTOP

wwrw ardeniop. org
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Link to load the book:
http://www.antentop.org/library/shelf helical.htm
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Conclusion

So, Chapter 2 “HF Helical Antennas” is ended. You have got enough information to install the HF Helical
Antenna at any location. However HF Helical Antennas may require some experience and some equipment

(SWR- meter or Antenna Analyzer) for tuning. But do not afraid it, just do it!

Of course the Chapter 2 gave you only practical recommendation about the antenna family. Some theoretical
(as well as practical) info you may find at my book “Shortened Helical Antennas” (see below). The book
is written in Russian however there are some translator (GOOGLE) that may do reasonable
translation.

HF Helical Antenna requires good ground for proper work. Information on grounding you may find at
References # 4 and at Additional Source # 2. All links go to the antentop.org site.

| wish you success to design your own Helical Antennas. 73! Igor, VA3ZNW
References:
Old Helical Antennas

1. Small Sized Helical Antennas: http://www.antentop.org/011/helical 011.htm

Window Helical Antennas

1. Indoor Helical Antenna for the 20 and 17 meters for K1:
http://www.antentop.org/008/hel008.htm

2. Helical Antenna for 20 meters Band: http://www.antentop.org/015/helical ant 015.htm

Backyard Helical Antenna

1. Helical Antenna for the 20- meter Band: http://www.antentop.org/017/va3znw 017.htm

Balcony Helical Antennas

1. RX3MS Helical Antennas: http://www.antentop.org/020/RX3MS 020.htm

2. URSWCA Balcony Antenna for 7, 10 and 14 MHz:
http://www.antentop.org/009/ur5wca009.htm

3. A Helical Loop Antenna for the 20-meters Band:
http://www.antentop.org/005/loop _005.htm

Directional Helical Antennas

1. Directional Helical Antennas: http://www.antentop.org/012/helical 012.htm

Additional Source:

1. Shortened Helical Antennas: http://www.antentop.org/library/shelf _helical.htm
2. Wires for Antenna and Grounding: http://www.antentop.org/017/wires 017.htm
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CHAPTER 3

Magnetic Loop Antennas

www.antentop.org

Magnetic Loop Antennas... The receiving Magnetic Loop Antennas are very old.

They were in use with first radio receivers and widespread in commercial and amateur
application. However transmitting Magnetic Loop Antennas are not old and
widespread as receiving Magnetic Loop Antennas. In the ham application the
transmitting Magnetic Loop Antennas used from 1967 (though it is possible to find
articles printed before ww2 that are described transmitting Magnetic Loop Antennas).

Start to the transmitting Magnetic Loop Antenna gave article written by Kenneth H

Patterson (Reference 1) in 1967. The magnetic loop antenna described at the article
was developed for military application in South East Asia to boost MF & HF signals
covering the 2- 5MHz range to work out of narrow valleys and dense forests. Antenna
was designed to be compact, just 12 feet wide, easy to assemble or dismantle and
pack away in a small space.

Followed articles in amateur magazines (just example of two articles- References 2,
3) spread info about the antenna to hams. Recently you may find hundreds design of
the Magnetic Loop Antenna in the internet. Of course Antenna Manuscript cannot
compete with internet and the main search engine GOOGLE. You may find in the
internet info about Antenna Calculator for Magnetic Loop Antenna (as well as critical
articles on it, Reference 4) that allows you design your own Magnetic Loop Antenna.

Chapter 3 gives you description of some old and modern practical design of the
receiving and transmitting Magnetic Loop Antennas.

Transmitting Magnetic Loop Antenna should be placed as much far as possible from

operator and nearest subjects. High density magnetic field near the transmitting
Magnetic Loop Antenna may harm human health and will heat nearest subjects.

References:

1. Patterson, K. Aug 1967. Electronics Aug 1967.Down to earth army antenna.

2. Lewis G. McCoy, W1ICP McCoy. QST Mar 1968. The army loop in ham communication,
pp.:17-18 & 150.

3. Pat Hawker G3VA. Radio Communications Nov 1967. RSGB Antenna Topics, pp.: 19-20.

4. Small transmitting loop calculators — a comparison: http://owenduffy.net/blog/?p=1693&
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Magnetic Loop from the 1928

Magnetic Loop from the 1928

Note from I.G.: “Radio Vsem” (# 9, 1928 pp.: 43- 44,
“QRP for Summer”) described several antennas that
was used at a military training in the USSR in 1927.
One of the antennas (that worked well at the training)
was antenna that now named as “Magnetic Loop”
Antenna. In the magazine the antenna was named as
“Frame” Antenna. In the article were described two
transmitters with “Frame” antenna. Figure 1 shows
Transmitter with Frame Antenna with capacity tuning.

Description of the antenna: It was 3 turns square
loop antenna length of the each size of the square was
60- cm. Antenna wound by insulated wire, diameter of
the wire was 1.5... 2.5- mm (15- 10- AWG). Capacitor
C1 had capacity up to 250- pF capacitor C2 had
capacity up to 500- pF. Antenna covered wavelength
from 40- to 120- meter. Wavelength is switched
(roughly) by choosing turns of the loop (1, 2 or three),
then smoothly by C1. C2 was tuned by maximum
power (checking by the glow of the bulb) going to the
antenna.

Figure 1 Transmitter with Frame Antenna with

Capacity Tuning

The capacitors should be work at 500- V. L2 and L3
were RF- Chokes. Those ones were 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 %-inch. R2- 10.000 Ohm.

Figure 2 shows simplified version of transmitter with
frame tap antenna. Tap was taken from the middle of
the loop. The transmitter 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 had small
sizes, easy to hide and has directivity in transmitting
that was useful in military application. At the TX there
were used Russian tubes UT- 1, R-5.

Puc. 3.

Figure 2 Simplified Version of Transmitter with
Frame Tap Antenna
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Once Again About Magnetic Loop Antenna

By: Igor Grigorov, RK3ZK

I made probably hundreds of various Magnetic Loop KI6GD Magnetic Loop Antenna Calculator V.1.3
Antennas (some of them on the basis of hula- hoop) for was used for the simulation (V1.6 now is in the
frequencies from 136 kHz up to 148 MHz. Always | internet). At my guess this program quite well
have got rather good results either for receiving or for simulated parameters of Magnetic Loop Antennas.
transmitting Magnetic Loop Antennas. | may recommend the program for custom
simulation of you own Magnetic Loop Antenna.
For those radio amateur who would like try Magnetic Table 1 and Table 2 show data for Magnetic Loop
Loop Antenna on basis of hula-hoop | prepared Antenna for Hula Hoop base with diameter 77 cm
tables with calculations of parameters of and 100 cm.
magnetic loop antenna made on basis of aluminum
Hula-Hoop with diameter 77 cm and 100 cm. | also calculated dimensions for gamma matching.

Table 3 shows length of the gamma for
different Bands. The sizes may be needed to
be corrected at a real antenna design.

Table 3 The Gamma Match consists of from 1-mm OD
(#18 AWG) wire placed at 50 mm above the
Band, m 80 40 30 20 17 15 Hula- Hoop
Hula- Hoop ~ 500 300 250 200 180 200 I wish you good luck in experiments with
100 cm OD Magnetic Loop Antennas!
Hula- Hoop 600 350 300 250 200 180
77 cm OD
Table 1
Loop dimension: 77 cm OD, Aluminum tube 17 mm OD
Loop Property: Loop Area 1.5 meter, Inductance 2.282 uH
Frequency, 3.6 7.03 10.1 14.06 18.1 21.1
MHz |
Bandwidth, 8.1 ’ 11.6 14.8 20.7 31 43.1
kHz |
Capacitor 849 ' 217 101 48.6 26.3 17.4
Value, pF
Capacitor
Voltage (at 5 300 600 700 800 900 900
Watts Power),
\ .
Conductor 0.031 0.06 0.086 0.119 0.153 0.179
Wavelength, A ;
Efficiency, 0.2 25 8.3 224 41 54.4
%
Inductive 516 | 100.8 145 201.6 259 302.5
Reactance,
Ohms
| LoopQ,Qres | 442 | 604 | 681 | 680 | 585 | 489.5
Radiation [
Resistance, 0.00 .0002 0.009 0.033 0.091 0.168
Ohms _
Resistance | 0.058 | 0.081 ' 0.098 [ 0115 [ 0131 | 0.141
Loss

www.antentop.org Page 3- 3
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EW6BN Hula Hoop Magnetic Loop Antenna

Table 2
Loop dimension: 100 cm OD, Aluminum tube 17 mm OD
Loop Property: Loop Area 2.6 meter, Inductance 2.287 pH
Frequency, 3.6 7.03 10.1 14.06 18.1 21.1
MHz
Bandwidth, 8.4 12.4 16.8 271 47.5 73.3
kHz
Capacitor 671 169 7.3 36.4 17.7 10.6
Value, pF
Capacitor
Voltage (at 5 400 600 700 800 800 700
Watts Power),
V
Conductor 0.04 0.077 0.1 0.155 0.199 0.232
Wavelength, A |
 Efficiency, | 05 5.3 16.5 387 | 61 72.3
%
Inductive 64.9 126.8 182.2 253.6 326.4 380.6
Reactance,
Ohms
| Loop Q, Qres 427 568 | 600 | 520 | 381 | 287
Radiation
Resistance, 0.00 .0006 0.025 0.094 0.259 0.478
Ohms
Resistance ‘ 0.076 0.106 0.127 0.149 0.17 0.183
Loss

EWG6BN Hula Hoop Magnetic Loop Antenna

After long QRT (birth of my daughter, changing my
QTH) | was going again QRV!!!

So, | needed an antenna. But where could | install it? It
was not possible to install any antenna on the roof of my
house. | had only one place for installation of an
antenna. The place was my balcony. However what an
antenna may be installed at the place? | though, it was
only a Magnetic Loop Antenna.

| remembered, when | was a school boy | used a
Magnetic Loop Antenna made from old coaxial cable for
my work on 27 MHz CB Band. The antenna worked very
well. So at my very restricted area | decided to install a
Magnetic Loop Antenna for 20 meter Band.

Lots information about Magnetic Loop Antennas | found
in the Internet, in particular in reference [1]...] decided
to make my Magnetic Loop Antenna on the basis of an
aluminum hula - hoop. Hula — hoop (outer diameter 77
centimeters made from 17 mm tube) was on sale in my
local shop.

www.antentop.org

By: Yuri Kazakevich, EW6BN

Figure 1 shows design of the Magnetic Loop
Antenna. The Magnetic Loop Antenna tuned to 20
meter Band with help of two capacitors- one air
variable capacitor 10- 50 pF, and other, bridged to
the variable capacitor, a fixed capacitor in 27 pF.
The capacitors placed at the top of the Loop. To
feed my Magnetic Loop | used a gamma match. |
have got SWR 1:1.3 with the gamma match.

The Magnetic Loop Antenna was installed on
the third floor of a brick five-floor house. A wooden
stick held the antenna almost in one meter aside
from the balcony. It was impossible to do a
rotary design of the antenna for my conditions, so
| just fixed the antenna on the West — East. My
house located at outskirts of the city, so the West
is opened. However a high-voltage power electric
line on 110 kV was in 50 meters from my
antenna....

On receiving the antenna worked perfect.

Unfortunately, there was a small electric noise from
the high-voltage power electric line.
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Figure 1 Magnetic Loop Antenna

Magnetic loop of EW6BN
14 MHz
=17 + 10+50 pF

Alumimu tube (lula hoop)
17 num dianeter

.".’
,-’J- 770 mm

* Adjustto
the min SWE

Tube 1 flatten cut and meert BNC
socket TGE-250, central wire to the
gamma-match

The antenna worked well at transmitting. Below placed
my first QSOs that | have made straight away after
installation of the antenna.

18:50 UTC, 13 July 2003:
| heard “CQ de G3KXV". | pressed key — “G3KXV
de EW6BN/QRP...” And ... "EW6BN/QRP de G3KXV” op
Vic. YES, the QSO is made! Received 569 + QSB, 100 W
in dipole antenna / | sent to him 579....

Reference:

EWG6BN Hula Hoop Magnetic Loop Antenna

19:25, UTC, 13 July 2003:

HB9DRK/QRP stayed on CQ, he received my call,
gave me 329, | gave him the info about my mag loop,
and HB9DRK/QRP gave me new rprt 559, he used
5 W and delta.

Good... My soul was singing, but | had to do QRT for
a while...

So, my balcony Magnetic Loop Antenna allowed me to
be in the Air again and to do interesting QSOs over the
World!

1. Transmitting magnetic loop antennas: by Igor Grigorov, RK3ZK

http://www.antentop.org/library/shelf rk3zk.htm

EWG6BN:A Field Operation

www.antentop.org
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The Magnetic Loop Antenna designed especially for working
from journey. The Antenna ready for operation from
disassembled to assembled condition in several minutes.
Antenna contained cheap or not hard to find stuff. | spent
less $ 50.0 for kit for the antenna. However, | have managed
to buy the vacuum variable capacitor (old surplus stuff) for
good price. Figure 1 shows design of the Magnetic Loop
Antenna.

Loop of the antenna made of from an RG-213 Coaxial Cable
in 3- meter length. So the loop had diameter near 1- meter.
At both sides of the coaxial cable there were installed male
PL- 259 connectors. The loop was formed by wooden
spreaders (in diameter 14- mm) with plastic holders on the
ends. Figure 2 shows Central Spreader. Figure 3 shows
End Spreader.

Figure 2 Central Spreader

Coupling Loop had diameter 200- mm. The loop made from
copper strip in 10- mm wide. One end of the Coupling Loop
directly connected to the central core of feeding coaxial cable
(50- Ohm) another end of the Coupling Loop connected to
the shield of feeding coaxial cable. Several ferrite snap RF
chokes (what were in my junk- box) were installed on the
feeding coaxial cable near the Coupling Loop. Figure 4
shows the Coupling Loop.
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Simple Magnetic Loop Antenna for a Journey

By: Alexander Eryomin, R2DHF

Credit Line: Forum at www.cgham.ru

Figure 1 Magnetic Loop Antenna

The vacuum variable capacitor was old military
Russian one, type KP, 5- KV, 5- 250- pF. The
capacitor was installed in the box that literally holds
the Magnetic Loop Antenna. Figure 5 shows the
box. Figure 6 shows the box inside. Two female SO-
239 connectors were installed at both sides of the
plastic box.
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