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Brought to you by CRHRC Tech-Net Committee and
presented by:

Chris Faas - W5CUY
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Welcomel!

Overview of types of antennas and applications

Only the 1%t part. What topics would you like to hear
more about?
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An antenna is an antenna ?

Different antennas are designed for different purposes.

What antenna is best depends on your plans on use......

repeater QSO, SSB, Meteor scatter, satellites, HF DX,
Local HF coms...etc

What considerations for space and height do you have?



Why 50Q); the original compromise.

What Do You Want To Carry?

When you look at this chart, developed a century ago, you can see where and how choices had to

be made by the telephone engineers of the time.
One of the major concerns was the ability to carry a signal without Voltage breakdown.

As can be seen from the bottom half of this chart, the best capacity

for carrying Voltage efficiently is right around 60 Ohms.

This is near, according to the upper half, the point of least signal

attenuation, which is around 75 Ohms.

So, why are the coaxial cables in broadcast usually 50 Ohms?

The Choice

As seen, the power handling capacity of coax cables is the highest
at around 30 Ohms.

But the best impedance for Voltage transmission is about 77 Ohms. With no perfect impedance

to match both parameters, a middle ground was both needed and desired.

For example, with broadcast transmitters running thousands (even megawatts) of power, it was
deemed prudent to find a compromise of where the power and Voltage were as equally good as
possible. Since power handling falls off rapidly above 30 or 40 Ohms, to balance Voltage, Power,

and signal Attenuation, engineers of the day settled on 50 Ohms.

Voltage Capacity 60()
Power Handling 30(2

Lowest Attenuation  75()

Compromise average: 50{2



The dBi thing...... its how antennas are measured

Pattern of an isotropic radiator
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Total Field EZNEC Pro/2+

14.15 MHz
Elevation Plot Cursor Elev  22.5 deg.
Azimuth Angle  247.5 deg. Gain 9. 77 dBi
Outer Ring 5.77 dBi 0.0 dBmax
0.0 dBmax30

30 Max Gain 5977 dBi
Slice Max Gain  5.77 dBi @ Elev Angle = 22.5 deqg.
Beamwidth 21.9 deq.; -3dB @ 12.0, 33.9 deg.
Sidelobe Gain  7.61 dBi @ Elev Angle = 157 .5 deg.
Front/Sidelobe 2.16 dB

Total Field 0dB EZMEC Proi2+
~
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14.15 MHz
Azimuth Plot Cursor Az 247.5 deg.
Elevation Angle 22.5 deg. Gain 5977 dbi
Cuter Ring 9.77 dBi 0.0 dBmax
0.0 dBmax3l
3D Max Gain 9.77 dBi
Slice Max Gain  9.77 dBi @ Az Angle = 247.5 deg.
Front/Back 2.16 dB
Beamwidth 32.6 deg., -3dB @ 232.5, 265.1 deg.
Sidelobe Gain  8.24 dBi @ Az Angle = 202.5 deg.
Front/Sidelobe 1.53 dB



Take-off angle

Total Field

EZNEC Pro/2+

3D Max Gain 977 dBi

Slice Max Gain 9.77 dBi (@ Elev Angle = 22.5 deq.
Beamwidth 21 9 deqg; -3dB @ 12.0, 33.9 deg.
Sidelobe Gain  7.61 dBi @ Elev Angle = 157.5 deq.
Front/Sidelobe 216 dB

Takeoff angle is 22° above horizon

14.15 MHz
Elevation Plot Cursor Eley 225 deqg.
Azimuth Angle 247.5 deg. Gain 9.77 dBi
Quter Ring 577 dBi 0.0 dBmax
0.0 dBmax30
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VHF and UHF




Local repeater (FM):

Repeater antennas vertically polarized so best antenna
would be the same polarization and same plane I

1/4A, 5/8A, co-linear, j-pole, mobile antenna




" CW, SSB, DIGI (VHF and up)

* Typical polarization for these modes is horizontal.

* Loop, beam, quad
* Height is MIGHT!
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- Satellite, Meteor, EME

* Antennas range from simple handheld to dish arrays.

* 1000’ dish at Arecibo was used for EME on 432 MHz

https://laoby.darc.de/LA8Y
B_EME_MBA.htm



HF - portable

Light, portable, easy to deploy, non intrusive
antennas.

Not typically the best in performance but will
work!

Support pole for halyard or wire thru pulley

Hotizontal Radiator

£

f

U9=1 Total wire lengths (Ft):
nun 41,71,111, 155
Vertical Radiator I
9:1 to choke (Ft):
o 16,48, 37, 95 TS
Fged
Line Support Pole or

tree = 10 feet high. >
Tie insulator at end
to support line

Outer coax braid used as
counterpoise - it radiates
Length = distance from n
choke to Bullet

lonosphere

Coax Nois e Filter

CMNF -500-50
(option al)
Feed Line Choke /
Part# EFFLC
CMNF __TUNER RADIO coVerage area
Coax 50+ Feet 13

B A Witviet




ulti band vs monoband

- 1/4 Wavelength >

Insulator \

Insulator

A BB

Spacing insulators

7.05MHz
3.7MHz
- 1/4 Wavelength -
Insulator

Center
Conductor

ARRLO113

Y AoBoA | |

/"\ | \ \ Stranded

Shield Copper Wire

Centre
Insulatar

tie wrap

Elernent wire

I oles drilled 40mm apart

1Z2mm diam plastic tube, 280mm long

Detail of spacing insulator

16 .44 m)

RG-58 or RG-8
Coaxial Cable

To your transceiver
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G DXE-LL450 15/16"
/ 16AWG
Stranded

= — Copper
= 450 ohms 3000 W T VF=91%
Feed Line

300 ohms 2500 W | VF=88% 18AWG

_ Stranded
L 7/16"

Copper
DXE-LL300

Jacket

Metallic Shielding

Dielectric Insulator

Centre
(@76]gle(Vleile]g




Tuners

Are they magic boxes??

NO!

MFJ VERSA TUNER V

18
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recap

Best antenna is the one you have to make contacts with

Don't get wrapped up tuning to make everything
perfect, you will spend more time working than

playing!

Use your antenna

Get on the air

Make contacts

Every antenna is a compromise

1L



Giveaway:

$14.95

ARRL’s VHF/UHF
Antenna Classics

Practical designs and construction details
from the pages of :
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