An Omni Directional Gain Antenna for UHF
US patent 8,947,313
By: Ed Fong WB6IQN — Univ. of California at Santa Cruz
edison_fong@hotmail.com

- Grant given in 2012 by AC Daughty for MESH networks- ATD alarms

- Antenna needed to be low cost (under $40).

-It needed a gain of at least +5dB over a % A whip that was placed on top
of the transceiver metal cabinet.

-The antenna had to withstand extreme outdoor weather conditions with
winds over 100 mph and harsh winter conditions in New Jersey.

-Absolutely no radials (or other protruding elements) due to increase wind

load and birds perching on them. With hundreds deployed in a
meshed network, they had to be maintenance free.
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Gain - you can’t get something for nothing. Gain in an antenna DOES
NOT create energy. It can only REDIRECTs it. Area inside the circles
stays the same.

1 element vertical dipole pattern
0dB reference

------ --- 2 element vertical dipole pattern
—3dB gain
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1/2 )\ radiating element /

N

A non-radiating %2 A delay line

1/[ A delay S
Va h j

voltage and phase
distribution

Ya . ground radials

Figure 1 A two element collinear using a ground plane as the root antenna. The
voltage and phase are shown on the right.
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1/2 A radiating element

1/2 A delay

e

4
T

‘ Ya h
i Ya A copper or brass sleeve

to radio

Figure 2 Many commercial antenna manufacturers use the % A sleeve in place of the radials
for both durability and a slightly lower angle of radiation.
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Figure 3 A very common configuration that claims gain at UHF. Measured results
were minus 4-6 dB’s.
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1/2 X radiating element

1/2 A delay element I

—

1

~

2 ) radiating element

1/4 A matching element

|

Figure 4 Known as the Super J, this configuration achieves a /2 A delay by
using two 4 A elements at 90°. It is a DC short so no lightning arrestor
needed
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|

1/2 X radiating element

1/4’notch ——»

1/4 A matching element

Figure 5 Typical dimensions for a J-pole at UHF constructed from 300 ohm twinlead. This is
good starting point for the two element collinear.
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Here 1s one of the main antenna
towers in SF.

Notice there are NO radials on
any of the antennas. Most use
internal J-pole designs. A
lightning arrestor 1s also not

needed since by design, it is a
DC short.
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Figure 6a. This is a shorted %4 A loop made of RG174A with the outer insulation removed. This
provides for a total delay of 72 A. Using the principle of skin affect the wave travels down the inside
shield and then returns via the center conductor. The outside conductor is shorted at multiple points
thus behaving like one small loop. It showed promise, but its losses were too high.

UHF Gain Antenna Ed Fong Pacificon 2010

page 10



Figure 6b. Thisisa 1/2 A loop made of RG174A with the outer insulation removed. This provides for a total delay of 2
A. through the inside conductor. The outside conductor is shorted at multiple points thus behaving like one small loop.
This configuration should minimize radiation at UHF but the insertion lost was too high.
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Figure 7 The two element UHF phase conlinear with the voltage and phase given on the right.
Dimensions are given for insertion into % inch 200 PSI pvc pipe.
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groundplane

rubber duck

1 element collinear

2 element collinear

4 element collinear

-3dB

+1.5dB

+4.5dB

+6.5dB

Table I. Relative gain to a ground plane as measured with a repeater 30 miles away.
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Our new Keysight 5062 A network analyzer 2021
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1/2 ) radiating element

== 1/2 ) delay coil

¥

1/2 )\ radiating element

1/4’notch —»

1/4 ). matching element

Figure 8 I found that this configuration gave the best bang for the buck over the years. Easy to
construct and gave consistent results. Coil is very critical.
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T
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1/2 A radiating element

1/4’notch »

1/4 A matching element

~

This is about the point of diminishing returns. 4 element collinear. About 6.5 dB over a
groundplane or about 5dBd.
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uSDX+ 80-10 all mode transceiver — Class S RF amplifier - $150
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Inside view - very nicely layed out. No heat sinks.
Power output transistors are at top left. BS170 fets.
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DBJ-1 dual band base antenna - available in HAM (144-148 MHz and 440-450
MHz) or Commercial (152-157 MHz and 460-470 MHz) $40 (retail $55)

DBJ-2 dual band roll up antenna - available in HAM (144-148 MHz and 440-450
MHz) or Commercial (152-157 MHz and 460-470 MHz) includes 6ft extension,
BNC, SMA and SMA female adapter $40 (retail $60)

TBIJ-1 triband base antenna 2mt/220 MHz/70 cm — $65 - includes shipping with 6ft
of pvc pipe. (retail $90)

UHF HAM (or GMRS) 5dB gain base antenna $46 (retails for $65)

6ft extensions cables (BNC male to BNC female $8

BNC — female to PL259 (adapter for roll up DBJ-2 to mobile or base) $2.50
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