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A dipole is a half—wawve antenna fed at the center.
The impedance at the center is near ¥2 ohms.

 Fun to build

* Fun to experiment

« “Antenna here is a homebrew!”

e This is how we learn

* Did | mention fun?

* Applicable to home stations, FD, and emergency communications



Tools -

Antenna Analyzers
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Tools -
Software

File
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Options  Outputs  Setups  View Utilities Help
> MBS Yagi [ANT. BOOK p. 18-7]
File Mbzyagi.ez
> | Frequency 50.1 MHz
W anvelength 196322 ft
> | wires 3'wWires, 33 segments
> | Sources 1 Source
> | Loads 0 Loads
» | Trans Lines 0 Transmizsion Lines
> | Transformers 0 Transformers
> | L Metworks 0L Metworks
> | Ground Type Feal/High Accuracy
» | Ground Descrip 1 Medium [0.005, 13]
> | 'wire Loss Zern
> | Unitg Feet
+ | Plot Type Elewation
> | Azimuth Angle 0 Den.
> | Step Size 1 Denq.
> | Ref Level 0 dBi
> | Alt 5WR Z0 75 ohmsz
> | Desc Options

Iv Shaow 'wire Insulation

Wiires
Mo, End1 End 2 Diameter | Segs Inzulation
# (i) (i) Z (/) Conn % (M) Y (i) Z [ Conn [in] DielC | Thk [in]
AN a -4 76T a0 1] 47967 40 05 11 1 I
Z 3.92917 -4 57252 40 3.92917 4 57292 40 05 11 1 I
3 7.85833 -4 52608 40 7.85833 4 52608 40 05 11 1 I




Tools -
Source 1 Upltage = 12.8 U at 23.48 deq.
Current = 1 A at 8.8 deq.
software Impedance = 11.74% + J 5_181 ohns
Power = 11.74 watts

SUR (50 ohm system) = 4.385 (75 ohm system) = 6_418

=51 2D Plot: MBS Yagi (ANT. =t | [=1 2D Plot: MBS Yagi (ANT.

File Edit WView Options Reset File Edit View Options Reset
Total Field EZNEC Total Field EZNEC
|
[
50 1 MHz 50.1 MHz
- Azimuth Plot Cursor Az 0.0 deqg.
Elevation Plot Cursor Elev 7.0 deg. Elevation Angle 7.0 deg. Gain 15.32 dBi
AzimuthAngIe DDdEg Gain 15.32 dBi DuterF‘.ing 15.32 dBi 0.0 dBmax
COuter Ring 15.32 dBi 0.0 dBmax
Slice Max Gain  15.32 dBi @ Az Angle = 0.0 deg.
Slice Max Gain  15.32 dBi @ Elev Angle = 7.0 deg. Front/Back 915 dB
Beamwidth 8.9 deg.; -3dB @ 3.5, 10.4 deg. Beamwidth £4.6 deg.; -3dB @ 332.7, 27.3 deq.
Sidelobe Gain - 13.9 dBi @ Elev Angle = 21.0 deg. Sidelobe Gain  6.17 dBi @ Az Angle = 180.0 deq.
Front/Sidelobe  1.42 dB Front'Sidelobe 9.15 dB
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The Dipole

- |
L
0.96 . .
oy Dipole Length (inches)
hi
7 = (5905 * A) / MHz
where A is a function of
092 Wavelength/Diameter ratio
h ratio )
#12 (0.0808") 1/2" 1"
Freq | Wavelength | Wavelength/D A Wavelength/D A Wavelength/D A
50 235 2908 0.975 470 0.970 235 0.968
144 81.8 1012 0.972 164 0.963 82 0.960
432 27.4 339 0.968 55 0.957 27 0.950




EZNEC =
The Dipole

Current :
Distributio  Feed

Now Lets Build A 6m Dipole Using #12

(5905 *(975)150.2 = 114.7”

Uoltage = 76.29 U at 18.94 deq.

Current = 1 A at 8.8 deg.

Impedance = 74.9 + J 14_48 ohms

Power = 74.9 watts

SWR (58 ohm system) = 1.594 ({75 ohm system) = 1.213



EZNEC

7

5 Inverted Vee
Uoltage = 76.29 U at 18.94 deg.
Current = 1 A at 8.8 deg.

Inpedance = 74.9 + J 14.48 ohns «
Power = 4.9 uwatts
SUR (58 ohm system) = 1.594 (7% ohm system) = 1.213

Uoltage £9.26 U at 2_.22 deq.

Current = 1 A at 8.0 deg.

Impedance = 59.21 + J 2.299 uth«

Power = 59.21 watts

SWR (58 ohm system) = 1.198 ({75 ohm system) = 1.278




EZNEC

: Simple 6m Dipole At 40’
9.3’ end-to-end, 72 Aluminum

Impedance = 78.56 + J ©.289 ohms
Power = 78.56 watts
SWR (58 ohm system)

1.811 ({75 ohm system) = 1.863

Total Field 0 TB EZNEC
. U -5
Total Field EZNEC o
0dB - "”_P””
N N
‘ --
=30,
: et o
[
50.2 MHz
Elewvation Plot Cursor Elev 7.0 deg. 50.2 MHz
Azimuth Angle 0.0 deg. Gain 7.94 dBi Azimuth Plot Coreor Az 0.0 deg.
0.0 dBmax Elevation Angle 7.0 deg. Gain 7.94 dBi

Outer Ring 7.94 dBi
0.0 dBmax

Outer Ring 7.94 dBi




EZNEC

’ 6m 2-Element Yagi At 40’

Reflector g Driven
(5% longer) : (Dipole)

4 foot boom

Total Field EZNEC

. 0dB
* Primary
6m dipole at 40*elevation plot j

50.2 MHz

Impedance
Fower

= 68.9 - J B8.4125 ohms
68.9 watts
SUR (58 ohm system) = 1.218 (75 ohm system) = 1.232

Elevation Plot Cursor Elev 7.0 deg.
Azimuth Angle 0.0 deg. Gain 11.74 dBi
Outer Ring 11.74 dBi 0.0 dBmax

Total Field EZNEC

* Primary
6m dipole at 40" az#

50.2 MHz
Azimuth Plot Cursor &z 0.0 deg.
Elevation Angle 7.0 deg. Gain 11.74 dBi

Outer Ring 11.74 dBi 0.0 dBmax




EZNEC

Total Field

* Primary
6m dipole at 40" elevati

50.125 MHz

Cursor Elev 7.0 deg.
1.8 dBi
0.0 dBmax

Elevation Plot
Azimuth Angle 0.0 deg. Gain
Outer Ring 11.8 dBi

6m Moxon At 40’

4 foot boom
Impedance = 51.95 - J 2.353 ohms
Power = 51.95% watts
SUR (58 ohm system) = 1.862 (75 ohm system) = 1.446
Total Field 0dB EZNEC
* Primary
6m dipole at 40" azmith jptot 1
.5
]
_-10-.
+
. -154
204
1
50.125 MHz




EZNEC

Director
(5% shorter)

Driven”

Reflector (Dipole);

6m 3-Element Yagi At 40’

(5% longer)

8 foot boom

Impedance 33.55 + J 0.1482 ohns
Power 33.55 watts
S5WR (58 ohm system) =

1.498 (75 ohm system) = 2.236

Total Field

Total Field 0.dB EZNEC
EZNEC - primary
. Gm dipole at 40" azmjih
* Primary 0dB
6m dipole at 40 .&fevation plot i
- =10
50.2 MHz
50.2 MHz

Eley.fatiun Plot Cursur Elev 7.0deg. . Azimuth Plat CursorAz 0.0 deg.
Azimuth Angle 0.0 deg. Gain 13.94 dBi Elevation Angle 7.0 deg. Gain 13.94 dBi
Cuter Ring 13.94 dBi 0.0 dBmax Outer Ring 13.84 dBi

0.0 dBmax




Cheap
Construction




432 MHz Driven Element Cheap

——F NE Construction

Cimivian

| — ; WAS5VJB Cheap Yagis
6.25 r 625 2m through 1296




TV Antenna
rescued from the
neighbors scrap
pile ..... Hmmmm,
looks like a 222
yagi to me !



= | 6M Loop — Center at 40°

1 wavelength (19.6" circumference)

Total Field EZNEC

* Primary
6m dipole at 40" azmith plot

Uoltage = 126.7 U at -0.2 deg. 50.2 MHz
Current

1 : ﬂ - ﬂ dEg - azm:::nT:gla 7.0 deg g:z:w‘\z gg;:gl
Iml]E[l-EII'I[:E' = @ - J ﬂ 1'339 uth Quter Ring 9.03 dBi 0.0 dBmax
Power = 126.7 Wdtts

SWR (58 ohm system) = 2.534 (75 ohm system) = 1.689



6m Squished Loop

EZNEC
y
1 wavelength (19.6" circumference)

Total Field 0dB EZNEC

* Primary

6m dipole at 40' azmith plot

Feed
~—g, %

Uoltage = 36.25 U at 6.35 deg.
Current = 1 A_at 8.8 deq. 50.2 MHz
Impedance =+ J 4.812 ohms Agzimuth Plot Curzor&z 0.0 deg.
Power = 36.8 maLts Elewation Angle 7.0 deg. Gain 10.07 dBi

SWR (50 ohm system) = 1.486 (75 ohm system) = 2.@gg °V""9 00T .0 dBmax



1/6th
wavelength
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EZNEC

6m Hentenna
1.3 wavelength (25.5’ circumference)

wavelength | |

Uoltage 87.76 U at 1.7

Current

1 A at 8.4 deg.

Feed

1/10th
wavelength

deqg.

Impedance = 87.72 + J 2_.681 ohms

Power = BY.72 watts

S5UR (58 ohm system) = 1.

57 {75 ohm system} = 1.173

Total Field 0 dB EZMEC
* Primary I
6m dipole at 40 ith plot
.- =10 -.
1
\15
-50.
} i T T :: T [ + ‘.5 T T
50.2 MHz
Azimuth Plot Cursor Az 0.0 deg.
Elewation Angle 7.0 deg. Gain 10.33 dBi

Cuter Ring 10.33 dBi 0.0 dBmax



The 50-MHz-Reflector-Hentenna
built by Luis, HISBLAM
in FK58BL

http://dk7zb.darc.de/Quadlong/Hentenna.htm




EZMNEC

Reflector

5% Longer Feed

Uoltage = 189.3 U at -1.11 deq.

Current 1.4 8.8 deg.
Impedance — J 2.126 ohns
Fower = 189 5=watllis

SWR (58 ohm system) = 2.186

(75 ohm system) = 1.458

6m Quad - Center at 40°

Total Field 0 dB EZNEC
* Primary l
6m dipole at 40 ith plot
-0
i .
.15
TR0
] - '
II L) v
30.2 MHz
Azimuth Plot Cursor Az 0.0 deg.
Elevation Angle 7.0 deg. Gain 13.25 dBi
Ciuter Ring 13.25 dBi

0.0 dBmax




Cheap
Construction




6m 3-Element Quagi At 40’

EZNEC

8 foot boom

Director
5% Shorter

Uoltage

62.86 U at -33.53 deg.

Current 1L bd=—at 0.0 deg.
Impedance @ J 34.72 ohnms
s

Power = 52 47wz

SUR (50 ohm system) = 1.949 (75 ohm system) = 1.914

Total Field

* Primary
6m dipole at 40" azm

EZMEC

50.2 MHz
Azimuth Plot Cursor Az 0.0 deg.
Elevation Angle 7.0 deg. Gain 14.92 dBi
Outer Ring 14.92 dBi 0.0 dBmax




Cheap
Construction



Open Circuit

7 6m BiSquare - Center at

40’

At Top\i

Uoltage 2494 U at 18.84 deg.

Current 1 A at A.8 degq.

Impedance = 2455 + 0 434.46 ohms

Fower = 2455 watts

SUR (50 ohm system) = S58.649 (2808 ohm system) = 12.665

2 wavelength (39.2' circumference)

Total Field 0 dB EZNEC
* Primary l
8m dipole at 40' azmitkhplot
10
1 -
e -1.5-_ -
P . 2[} . hEs
B [ N
LT *ar s am
50.125 MHz
Azimuth Plot CursorAz 184.0 deg.
Elevation Angle 2.0 deg. Gain 11.259 dBi
Quter Ring 11.38 dBi -0.07 dBmax




6m Long Wire At 40’
4 wavelengths (~80’ long)

78.4 feet long

—> Length = wavelength X 4 =19.6’ x 4 or 78.4’ long

Current Fed at ¥4 wavelength

= X 0.25=4.9 from end with 4:1 balun.

= — 1
—\_h..:-"
Uoltage = 144.1 U at 1.87 deq.
Current = 1 A at 8.8 deg.

Impedance = 144 + J 4_691 ohms

Power = 144 watts
5WR (58 ohm system) =

Z2.884 (288 ohm system) =

1.398




Total Field

* Primary
6m dipole at 40' azmith plot

EZNEC

6m Long Wire
4 wavelengths (80’ long)

50.2 MHz
Azimuth Plot Cursordz  219.0 deg.
Elevation Angle 7.0 deg. Gain -9.63 dBi
Outer Ring 12.35 dBi -21.98 dBmax




Total Field

EZNEC

Three 6m Long Wire
4 wavelengths (80’ long)

50.2 MHz

Azimuth Plot







