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Antenner for mottak

* Viktige egenskaper
— God fglsomhet
— Lavt signhal-stgyforhold
— Robust konstruksjon
— Enkel installasjon
— Lave kostnader



Signal Stgy Forhold
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3. System signal-to-noise ratio (SNR)

The system noise power 1s related to the system noise temperature
as:

N =k[af, W (7.26)
From Friis transmission equation:
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one can calculate the signal power P.. Thus, the SNR ratio
becomes:
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The above equation 1s fundamental for the design of
telecommunication systems.




Beregning av stgygulv

Noise=kTB

k=Boltzman's Constant = 1.38E-23

T=Temperature in degrees Kelvin

B=Bandwidth in Hertz

Using a room temperature of 293K (68F) and 1 Hz bandwidth we get:
Noise=4.04E-21

This is a linear number that needs to be converted to dB.
Noise=10*Log(4.04E-21)=-203.9 dBw/Hz (dB referenced to 1 watt)

More commonly we see this number in dBm (dB referenced to 1 millwatt):

Noise=-203.9dBw + 30dB = -173.9 dBm (often rounded to -174 dBm/Hz for convenience)

In DTV the bandwidth is often specified as 6 MHz since that's the maximum bandwidth allocated to each
channel.

The increase in noise in a 6 MHz bandwidth over a 1 Hz bandwidth is:
10*Log(6,000,000)=67.8 dB
The noise in the 6 MHz DTV bandwidth is:

-174 dBm/Hz + 67.8 dB =-106.2 dBm or just -106 dBm.



Pekka Ketonen, OH1TV
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Angle of arrival

Example: 80m band in
Boston area:

All DX-stations arrive at

23deg elevation or less.

50% of the time they arrive

at 12deg or less.

Figure 4.31 — The cumulative distribution function showing
the total percentage of time that 80 meters is open, at or
below each elevation angle, from Boston to the world. For
example, 50% of the time the band is open to Europe from
Boston, it is at 13° or less.

Some continents arrive
always at 10deg or less.

Situation here in OH is quite
the same.
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Wullenwebe I, Gablingen, Tyskland, -124 dB



Wullenweber

AN/FLR-9 Army/Air Force, AN/FLR-10 Navy,

The antenna array is composed of three concentric rings of antenna elements.

Each ring of elements receives RF signals for an assigned portion of the 1.5 to 30-MHz radio
spectrum.

The outer ring normally covers the 2 to 6-MHz range (band A), but also provides reduced coverage
down to 1.5 MHz.

The center ring covers the 6 to 18-MHz range (band B) and the inner ring covers the 18 to 30-MHz
range (band C).

Band A contains 48 sleeve monopole elements spaced 78.4 feet apart (7.5 degrees).
Band B contains 96 sleeve monopole elements spaced 37.5 feet (11.43 m) apart (3.75 degrees).

Band C contains 48 antenna elements mounted on wooden structures placed in a circle around the
central building.

Bands A and B elements are vertically polarized.

Band C elements consist of two horizontally polarized dipole antenna subelements electrically tied
together, and positioned one above the other.

The array is centered on a ground screen 1,443 feet (439.8 m) in diameter. The arrangement
permits accurate direction finding of signals from up to 4000 nautical miles (7408 km) away.



AN/FLR-9, Wullenweber, Misawa, Japan




Elmendorff, Alaska
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Pusher AX-16, (Plessey Ltd.), -116 dB




HF Signint/Comint Radioer
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Dagen fokus er satellitter

(Begynte med Rhyolite/Aquacade 1970, USA )




Klassiske Rx antenner, ketonen, oH1TV

EZNEC Pro/4
Elev Max Gain
grd dB

EZNEC

80m 2L Beverage 24 -4,24
160m 2L Beverage 23 -5,35
80m 2Lx2Y Beverage 24 -1,20
160m KA9Y Loop 31 -25.6
16080 m DHDL Loop 23/31 -28.5/-20,6
160m 6m 2x faset-Vert. 23 -9,95
160-80m 6m 4-SQ 21/23  6,2/6,7
. - 160 6m 8-SQ 19,8 8,78
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ertikale antenner

-

G8JNJ ‘

G8JNJ - Broadband Vertical Antenna - V1.2

\ Optional — 10m long

horizontal wire for
improved NVIS
performance on 80m

6.5m of 5mm dia coax
tie wrapped to pole.
Only outer braid
connected

9m long fishing pole,

top section removed, /

bottom section ]
attached to support Optional - 4 x 1m long
pole radials for improved

performance on 6m

\ 5:1 RF transformer
Counterpoise

Connected to
Wires

radiating element
2m from bottom

N

6m long conductive
support pole, insulated
from ground

10m long radial wires

connected to outer of
+—  coax connector &
support pole

Plastic bottle

R Coax to radio
base insulator

e

> Ground

Insulated
Base

=

Coax outer braid connected to
earth on ‘radio’ side of balun

Guy wires insulated from ground

1:1 ferrite balun

(© G8JNJ 2008
www.g8jnj.webs.com



Vertikal loop

BBTD BROADBAND BUTTERFLY TERMINATED DIPOLE
ANTENNA MODEL 3D GEOMETRY PERSPECTIVE VIEW
BOW TIE CONFIGURATION

Broadband Butterfly
Terminated Dipole A (BBTD)
2 Broad_band BUtterﬂy Inverted V Pyramid Configuration
Terminated Dipole Antenna (BBTD) with a flagpole support
(perspective view from side)
Dimensions Optimized for 1.8 MHz ~ 30 MHz
x x with <2:1 SWR 1.5 MHz ~ 30 MHz - TUNER NOT NEEDED
POLE HEIGHT
40t (12m)
or higher
S - . / 2
FEEDPOINT — «E ) x «E n,@\ | v‘_.,"
Qs 500 Coaxial % Qs R = | %
TERMINATION —7 2 i CableTo Radio ‘,5 < S g 5 &,
any length <t e Q 3 o B %

[ \g/'4 ¥ =

Pe=N r :

g SN > & 4

/ ~ EX

1000 ohm /200 ft (61.0m) 200 f (61.0m) wauLATons
Resistor COAXIAL CABLE \
Termination TO RADIO
50 ohms STAKE ANCHORS
* ai X 'NOT TO SCALE

=2 .q-u‘m 2 g&% ,!.
2017 BONNIE CRYSTAL

Gain BBTD ANTENNA GAIN VS FREQUENCY
dBi Termination: 800 ohm and 1000 ohm
+5.0
0.0

800 ohm

-=-1000 ohm
-5.0 12m 10m
15m HAM BANDS
20 17m
-10.0 m
-15.0 -
160m MHz
1.5 35 55 75

9.5 11.5 13,5 15.5 17.5 19.5 21.5 23.5 25.5 27.5 29.5



KOAY Loop

Total wire needed
85 ft (26 m)

(7.5m)

XFMR Termination
51t
(1.5 m)
" 151t (4.5 m) 15 ft (4.5 m)
L J ]
Ground Rod
Feedline

everages and Kecelving Antennas anuary =




90° Faset KSAY Loop

Balanced Feedline

Delay Line Feedline to Controller



Foldet dipol

~ 0.4 A at Lowest
Design Frequency

Resistor
Termination

High-Z
Balun

500 Coaxial Spreader
Cable To Radio Insulators

Terminated Folded Dipole Antenna (T2FD or TFD)
Inverted-V Configuration



T3FD, (variant av T2FD)

< ~ 0.4 A at Lowest =
Design Frequency

Resistor Termination
Connects to Inside Wires

High-Z

Balun Spreader
Connects Insulators
to Outside

Wires

500 Coaxial
CableTo Radio

Terminated 3- wire Folded Dipole Antenna (T3FD)



Loop antenne for mottak
av magnetisk felt

50N CoAk




Rhombisk og faset antenne




Lav horisontal loop, K6STI

to:Cuiey to Puliey
ond ond
Support Supporl
Eag
insulator
re 247
\ Twist Wire T\
2 Turns to 1" PVC
Keep from 450-0 insulator
Slipping Feeder (see Fig. 4)
Center Support
10" of 1-1/4"
Dia PVC Pipe
2' " \ 21 ’
Plostic
__Junction
Box \
450-0 #14
Feeder Copper
Twist Wire Wire
Twist 2 Turns to
180° Keep from
(One Side Only) Slipping
21’
a Egg 7 \
/\ A Insulator
to Pulley Insulator e
i o Pulley
and (see Fig. 4) iy
Support Support

Looking down on the K6STI squarw - an 80 and 160 meter antenna that reduces
interference from powerline noise. At W6KUT's location the antenna is installed at a
height of 10 feet. A 10 foot long 1%" diameter PVC pipe acts as a center support.



Doug DeMaw, W1FB, QST April 1988

On-Ground Low-Noise
Receiving Antennas

There is much
discussion about low-
noise receiving
antennas for 160 and
80 meters. Here are
the results of some
of my experiments
with these antennas.

By Doug DeMaw, W1FB



ST ]S T
PRE & MP ;o
oR — lsrﬂ:'
RX
V4 .7 54 0L
J_ RG-=EA L=13
= (Al
TO PREAME S —— T T 11 1
OR RX
a4 p———————— - o — - . 220 0L
i e L e
s
j_ SPEAKER L1
S0-0 = WIRE (B
LINE =
MO, 1S WIRE ~ ——— e MAE SIG
Y ¢
50 0 ey | i 1
TO E
RX MATCHING L=t 500 o
aR PREAMP a—— NFMA
5 (c)
2TN GND
= EARTH SROUMD BURIED
[ FEW RADIALS) AADIALS
A SPLIT SHIELD
=
o s
e
I.'.n‘ Q";-
ML FIG il J] —_— MAK 50
HWOLEoaA
-
COAXIAL LINE TO MATCHING XFMA

[BG-8 OR HARDLINE] LMD FHEAMP

'= (D)
|

i

Fig 1—Examples of low-noise receiving antennas. The snake antenna with coaxial cable is

shown at A. A 51-0 terminating resistor is used rather than shorn-circuiting the far end of

the line (see text). Example B shows the W1FB parallel-wire snake antenna that uses no.
22 speaker wire. A 220-1 termination and a 4:1 balun transformer provide a 50-00 match to

a preamplifier or receiver. Antenna C is a classic Beverage antenna. The_e_arth 5upplies
the missing conductor for this two-wire transmission line. A shielded receiving loop ia
shown at D (see note 3).

I find the performance of the parallel-

wire snake to be as good as that of the

coaxial snake antenna. Certainly the cost

1 have also used large wire loops that were

'|simply laid on the ground. Excellent results
| were obtained with these antennas on 160
|meters. Don’t hesitate to experiment. Use

whatever system reduces the noise pickup
without seriously degrading the level of the




Antenner pa bakken

Ingen ny ide.

"Beverage on Ground" eller "BoG“ etc. finnes.

Effektive for mottak av

HF "skywave" signaler.

Horisontale antenner (dipoler og lign.) blir

vertikalt polarisert pga j

ordrefleksjoner som

kansellerer horisontalt polariserte bglger.

Store tap til jord og blir

uegnet til sending.

Lavere resonans for dipoler o.l.



Loop on Ground, LoG, KK5JY

Main Lobe Main Lobe

View From Above

15

LoG Antenna
Overhead View
Matt Roberts, KK5JY

Green Line is the loop
Attach Feedline Here conductor wire.


http://www.kk5jy.net/LoG/images/antenna-above.png

LoG KK5JY, karakteristikker

Asimutresponsen for en enkelt loop er bidireksjonal ved lave
elevasjonsvinkler og blir raskt mer uniform ved gkende vinkel.
Dette gir godt mottak for bade DX og lokale stasjoner.

Det beste DX mottaket ved lavest -3dB elevasjonsvinkel
oppnas med en loop som er ca. 15% av bglgelengden.

Retningen for maksimum asimutrespons ved lave
elevasjonsvinkler star normalt (90°) pa fedepunktet.

Observert signal/stgy forhold er lavt og lavt nok for de fleste
vanlige mottakere uten bruk av forsterker ved antennen.
Dette er en subjektiv observasjon og er ikke bekreftet ved
malinger.



LoG, Balun

e Balun; 6.25:1 (75 ohm til
470 ohm)

* Ferrit; Fair-Rite#73

56 turns

(o) 2tumns 3‘

Loop-on-Ground Isolation Transformer
Matt Roberts, KK5JY
20171214

"F" Connector
Terminals

o) Loop Antenna o)



http://www.kk5jy.net/LoG/images/transformer-schematic.png
http://www.kk5jy.net/LoG/images/thin-transformer-inside.jpg

Modellering

* EZNEC+ program
* -3 dB og -6 dB punktene (grenne punkter)
* -6 dB punktet er en S enhet lavere enn ved 90°



w, 20 Flot: Loop on Ground

Fiz Edit View Options Reset

w, 20 Flot: Loop on Ground
Fi: Edit View Oplions Reset

Total Field

7.07 MHz

Total Field

7.07 MHz

Ebvation Pict
ArimuihAngls 0.0 deg
Oter Ring =24 16 dBi

Shee Max Gain  -24.16 dBi @ Elew Anghe = 50,0 deg.
Baasmy idth 157.5 deg.; «3d4B & 11.1, 1689 deg.
Sidelobe Gain < -100 dBi

FrontSidelobe = 10048

Cursor Eley
Gain

1.1 deg
-2TAT dBi
«3.01 dBemax

KK5JY Net

Ebvation Pict
Azimuth Angle 0.0 deg
Oter Ring =24 16 dBi

Shee Max Gain  -24.16 dBi @ Elew Anghe = 50,0 deg.
Baasmy idth 157.5 deg.; «3d4B & 11.1, 1689 deg.
Sidelobe Gain < -100 dBi

FrontSidelobe = 10048

Cursor By 5.2 deqg.

Gain

-30.16 dBi
5.0 &5 max

KKSJY Net



80 m

w, 2D Flot: Loop on Ground w, 2D Plotz Loop on Ground -IEIEI
Fle Edit View Options Reset Fie Edit View Optons Reset
Total Field Total Field EZNEC+

Shce Max Gain  -27.87 dBi @ Elev Angle = 90,0 deg.
Beamwiith 164.2 deg. -398 @ 7.9, 172.1 deyg.

Sidelobe Gain < -100 4Bi
FrontiSideiobe = 100 dB

KK5JY .Net

3.58 MHz 3.58 MHz
Elevation Pict CursorEev 7.9 oeg. Elevation Piot Cursor By 3.7 deg.
Azimuih Angle 0.0 deg Gain -30.88 dBi Azimh Anghe 0.0 deg Gain -33.85 gBi
Cuter Ring 2787 dBi =3.01 dBmax Outer Ring 2787 dBi =5.01 dBmax

Shce Max Gain  -2T.87 dBi @ Elev Angle = 50,0 deg.
Blasmwiith 164.2 dag.; -346 {2 7.9, 172.1 deg.

Sidelobe Gain < -100 dBi
FrontSdeiobe = 100 dB




160 m

m, 20 Plot: Loop on Growmnd m, 20 Plot: Loop on Growmnd =10 x|
Fie Edit View Options Reset Fie Edit View Options Reset
Total Field EZNEC+ Total Field

r 1.838 MHz

1.838 MHz

Elevation Piot
A zimuth Anghs
Outer Ring

Shce Max Gain
Baasmyidth
Sidelobe Gain
FrontiSideobe

0.0 deg
=42 12 dBi

-4312 dBi @ Elev Angle = 90,0 deg.
165.4 geg., -340 @ 5.6, 174.2 ey,
« 100 dBi

= 100 48

Cursor By 5.8 deg. Elevation Pict Cursor By 2.7 deg.
Gain -4513 dBi Azmgthangls 0.0 deg Gan -4E.12 dBi
=3.01 dBmax Cluder Ring =42 12 dBi 5.0 dBmax

Shce Max Gain  -42.12 dBi @ Elev Angle = 30,0 deg.
BEamwiaeh 165.4 geg., -340 @ 5.6, 174.2 ey,
Sidelobe Gain < -100 dBi

FrombSadeiobe = 100 dB

KK5JY .Net KKSJY Net




Modellering LoG oppsummert

i i Gain i

Band -3dB -6dB
40 27,2 -30,2
80 -30,9 -33,9
160 -45,1 -48,1
-

Band -3dB -6dB
40 11,1 5,2

80 7,9 3,7

160 5,8 2,7



80 m, asimut respons ved 8° elev.
-0l ]

File Edit Yiew Options Reset
Total Field EZMNEC+

3.58 MHz
Azimuth Plot CurzorAz 0.0 deg.
Elevation Angle 7.9 deg. Gain -30.8& dBi
Quter Ring -30.8& dBi 0.0 dBmax

Slice Max Gain  -30.82 dBi @ Az Angle = 0.3 deqg.
Front/Side 13.6dB

Beamwidth 92 3 deq.; -3dB @ 314.0, 46.3 deg.
Sidelobe Gain  -30.88 dBi @ Az Angle = 179.6 deqg.
Front/Sidelobe 0.0 dB

KKSJY.Net



http://www.kk5jy.net/LoG/images/log-80m-az-8deg.png

Faset 2xloop

_|ol x|
EZNEC+
° ° ° Dizplay Current
Fasing ve IfTeranse | Kabe fee| 1) )
 Move Image
H A
Yo
lengd i
e g e [} Reset
1 -
[~ Center it Image Eﬁq 2 .
° ° . o ° Mouse Operation y
Unidireksjonell (O ISUr e ' 9
€ Add Conn 'wWires 8 .
0 Mave Wire Ends
idireksjone asing.
KK3JY.Net
2D Plot: Loop on Ground iy | m) 5[ . 2D Plot: Loop on Ground - Ellﬂ
File Edit View Options Reset Fle Edit View Options Reset
Tl Feid E2EC | Total Field EZNEC+
3.58 MHZ 358 MHZ
Azimuth Piot Cursor Az 02 deg Elevation Plot Cursor Elev 298 deg
Elevation &ngle 29.6 deg. Gain -2817 dBi Azimuth Angle 0.0 deg. Gain -28.17 dBi
Outer Ring -28.17 dBi 0.0 dBmax Outer Ring -28.17 dBi 0.0 dBmax
Slice Max Gain  -28.17 dBi @ Az Angle = 0.2 deg Slice Max Gain  -28.17 dBi @ Elev Angle = 29.6 deg.
Front/Back 3069 dB Beamwidth 73.2 deq; -3dB @ 5.8, 79.1 deg
Beamwidth 80.3 deg.; -3dB @ 315.3, 45.6 deg Sidelobe Gain  -57.19 dBi @ Elev Angle = 171.2 deg
Sidelobe Gain < -100 dBi Front/Sidelobe  29.02 dB
FrontiSidelobe > 100 dB
KK5JY.Net KK5JY.Net
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Beverage on Ground, et astiune, aexsy/aug, 2016
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