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FIELD DAY -- 2022

Antennas, Coax and K3’s
.....a Curious Confluence

A Short Venture into the

What, Why's and How's
e



Field Day Numbers

37,000+ Hams typically participate
3,000+ Groups send in logs
KK5W was BVARC, Echo, Katy and TDXS

KK5W has operated up to 10 A, plus VHF, GOTA,
Satellite

2019 KK5W placed 6 15,882
0 3878 Q’s 132 people
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KK5W Logistics

= Things that need attention -
= Radios
o Antennas and lifts
* Coax
* Generators
* Computers

- Headsets and keys
* Food
* The Place - Duhacsek Park
- Signs

s Etc. Etc. Etc.



But it is mostly about fun and on the air operating
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However,
that is not the
purpose of this
presentation.



Let’s have a look at the nuts
and bolts / RF side of things

K3 xcvr’s, transmission lines,
filters, antennas and
interference - or lack thereof.
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K3 Concerns

Receiver Damage Level (Protection Devices)
Blocking Level

= (Strong RF Interference - In band and harmonics)
Optimizing.....

= Receiver Settings of NB, NR, Pre-Amp, Atten.

» Receiver Filter Settings — Analog and DSP

Transmit - K3 2" and higher Harmonic

o -50 dB down minimum
o Properly adjusted mic gain and compression (SSB)
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Receiver Signal Levels

+0 (1 mW) dBm Reference

dBm

+50 (100 W)

+17 (70 mW) K3 Receiver Damage

+4 (4 mw) K3 2 KHz Blocking Level

-13 S9 +60 (plenty of head room )I

-73 S9

108 S1 1uV wﬁﬁll



K3 Filter Shape

15t IF “Roofing” vs.  the K3 DSP
2.7 to 200 Hz down to 50 Hz

Crystal vs. DSP Filters
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Courtesy of Northern California Contest Club



High Quality Coax is Used

= %" Heliax is used on the long runs (400")

= LMR-400 is used everywhere else
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Antenna

Coax

Transceiver
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350 Diameter
Circle




Antennas and Layout are Crltlcal
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2019 f Proposed Antenna Layout




Antenna Separation

= Attenuation due to physical antenna separation

F d Atten
80 100 14 dB
80 200 19 dB
40 100" 20 dB
™ 40 200’ 27 dB
4 20 1000 26dB
20 200 31 dB
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Where are the stations that we
work? NW. N and NE
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Yagi-Uda Pattern
40 and Tribander
90

ki B 0 (degrees)
’3 dB beam a
width

0! Gain (B




Where are the stations that we
work? NW. N an NE

3dB Beamwidth




Where are the stations that we
work? NW. N an NE

A oPhiladelphia




Tri-Banders and Tri-Plexers

Mosley TA-33 or
Cushcraft AW3/4

S

-- Splitter on Receive
-- Combiner on Transmit W5""




Tr| plexer and Band Pass Fllters




Tri-Plexer Guts




Summary

With K3’s, BP filters, Tri-plexers and
critical antenna positioning we can
create a close spaced, non-interfering,
10 xmitter operating environment

(in 24 hours)
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References and Additional Info

NCJ - May/June 2022 - Field Day Interference
Management

NCJ - Nov/Dec 2021 - Ultra Sharp RX Filters
QST - June 2020 - Multi-station Interference
and Field Day

QST - June 2010 - HF Yagi Triplexer Especially
for ARRL Field Day

Book - “Managing Interstation Interference” -
W2V]N - George Cutsogeorge

BVARC Beacon - June and July 2019

(AR



The Radio HO]el Field Day -- A Curious, Ham Radio Confluence
by Rick Hiller WSRH

If you have never been to a Ham Radio Field Day, please, make time to come out to the BVARC, TDXS.
KARS, ECHO Field Day on June 22nd and 23rd. A lot happens on Field Day. In fact, things are happening
now as far as planning for radios, antennas, operators, food, computer logging and many other things. Fora
large Field Day operation like ours. it takes a lot of gear. coordination and people — neophytes to experts - all
are welcome and encouraged to come out and participate in any aspect. One important personal area for you to
take advantage of is to learn something new. Lots of opportunity in the learning department. Just extend your
introduction and questions to those that know and you will learn.

When 1 started writing The Radio Hotel 5 years ago 1 had one goal in mind: *The purpose of The Radio Hotel is
to give you a practical kick start into exploring the workings of antenna systems”  That “practical kick start” is
what most Hams need at the beginning of their trek. [ know I did. In Ham Radio there are a lot of working
parts and putting it all together at times is difficult. That is what Elmers are for. Helping and guiding you
through the technical jungle. Even a simple 2 Meter FM or HF station at the house has radios and power
supplies and coax and antennas. Plus, all the things that go along with that - finding the perfect room for your
shack, getting your spouse’s permission, drilling holes in walls, multiple visits to Home Depot. climbing on
your roof, throwing ropes up into trees, etc. All of this for just one single Ham Radio station.

Now, visualize, if you will.....a Ham Radio station with ten (yes,10) HF transceivers connected to multiple
dipole, mono-bander and tri-band Yagi antennas with all of the radios and antennas operating at the same time
and, get this, all of this gear within 350 feet of each other. These transmitters and receivers are on 5 different
bands that are harmonically related - 80.40.20.15,10 Meters. From your license study about harmonics and
RFL, etc. you know that there will bound to be RF interference between the different stations due to these
harmonic relations and the closeness of the 100 watt stations and antennas to each other. 100 watts is not high
power, but with 10 transceivers operating simultaneously. it is certainly enough total RF to cause a few
interference issues.

So, what do you do about this interference issue? Luckily, we have experts within the multiple clubs
participating that can apply their RF knowledge to alleviate (unfortunately, at times only minimize) these
interference issues. A few things can be done:

*Each K3 transceiver is on a specific band, and it will have a matching Band Pass filter connected to its’
RF/Antenna connector. This filter passes signals, both transmit and receive, within the band but attenuates
signals outside the band and, therefore, on harmonically related bands. K3's analog Roofing (1" i.f.) Filters
and DSP Audio filters help dramatically with interfering signals on the same band but different modes.

*Antennas - antennas are physically separated as much as possible. Signal strength loss thru air is quite
high, so this helps a lot. Gain antennas - the two 40 meter Yagi-Udas are separated by 200 feet as are the 3
element tri-banders. Plus, lucky us, in Texas we have no states to work south of us so our gain antennas can
point NW thru NE and hit most of the folks we want to work. The “gain producing end” of the Yagi-Udas
will not have to point into each other.

*Coaxial cable has loss and will attenuate the desired signal slightly in the 200 feet runs. We use very good
coax so radiation from the feedlines is negligible, providing maximum station isolation.

Putting all of these solutions together makes for a marvelous interference free Field Day so fun can be had by
all. Come see how it is done and get on the air with us. Enjoy your hobby. 73...Rick WS5RH

The Beacon
2019 June




Field Day Antennas and Rigs — An Interactive Dilemma

Visualize, if you will.....a Ham Radio station with 10 HF transceivers connected to multiple dipole, mono-
bander and tri-band Yagi antennas with all of the radios and antennas operating at the same time within 350 feet

of each other. Now, further imagine how much RF this puts into the air. And as RF goes. it goes everywhere, r
even where you don’t want it to go. This describes the situation at our BVARC/TDXS/KARS/ECHO Field

'he Beacon

Day. y Y . - .

So, with WSVOM'’'s purposeful and beneficial placement

of the towers and antennas (see the picture) and with the

use of an appropriate band pass filter on each of the 100

watt K3(S) transceivers and tri-bander triplexers. we can

all work in concert toward a common Field Day goal with

minimal inter=station interference: A'semi-detailed view

of how and why this interstation interference prevention

scheme is implemented follows below. Field Day Antenna Set-up Plan 2019 (aerial view)

The Simple Field Dav Case: Take the 40 meter band for instance, (probably our worst case band). We run
Phone and CW on 2 separate 100 watt K3's each driving a 2 element, rotatable, Yagi-Uda “gain™ antenna.

Receiver Damage: Now. consider that a 100 Watt output from a K3 is 50dBm (dB in reference to a
milliwatt). This is a very. very strong signal for any receiver, so we need to reduce the possibility of such a
strong signal getting to the other K3 receiver where it will cause major damage. [FYI -- Damage to a K3
input will happen at a +17 dBm(75 mW) level.] Therefore: We need to have any signal received at a K3
input be less than +17 dBm.

Path Loss: The 50 dBm transmitted signal has a ways to travel before getting to the other K3 and most of
the path has loss. From the K3 the RF goes thru the Band Pass filter (.3 dB insertion loss), then 200 feet of
transmission line (.5 dB loss). the Yagi antenna (gain forward, but to the side maybe 0 dB) and then the 200
feet of air between the 2 Yagis (about 35 dB path loss - calculated), it is then received by the other Yagi
(again, 0 dB from the side). thru another 200 feet of coax (.5 dB) to a band pass filter (insertion loss .3 dB)
then into the receiving K3. It is close to +13dBm at that point and just under the damage signal level. Good.

A More Important Signal Level: Now, 40 Meter same band signals for SSB and CW are
separated by a frequency delta of about 150 KHz and both receivers have substantial analog, first
IF “roofing” filters in place. Plus, the internal steep skirt DSP based audio filters add to that filter
attenuation path loss. The spec for the K3 is the “2 kHz Blocking Level” - meaning, how strong
can a close-in signal be before causing receiver blocking (or other distortion). Blocking occurs
when the K3 just begins to overload from a signal outside the desired passband (i.e. 400 Hz CW
filter). The K3 2KHz Blocking signal level is + 5dBm, still way above the -12 dBm S9 + 60. Thank
goodness for that.

Other signal distortions can occur from the Phase Noise and Harmonic production of the transmitter,
etc. but with the efficient design of the K3 (both receive and transmit), all of these distortions can be
handled more readily these days versus a receiver of 20 years ago. To know more, visit
http://lwww.sherweng.com/table.html for the Receiver Rating Chart and the PDF “Temms Explained —
Sherwood Table of Receiver Performance” and read the book “Managing Interstation Interference”
by George Cutsogeorge W2VJN

2019 June
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The Radio Holel — KK5W Field Day Antennas
by Rick Hiller - W5RH

First, congrats to the KK5W Field Day antenna crew. A job done extremely well with a
massive effort by a number of folks in the sweltering sun and humidity. Thank you! r

1
If you attended Field Day at Duhacsek Park you would have noticed 4 antenna support structures A he BeaC On

with Yagi-Udas mounted and wire dipoles hung from each. Maybe you knew what some of them

were, but if nat, maybe vou would like ‘o know. Balow 's a dicture of the antenna farm with
identifying callouts. Below that, yors aill find wab ‘inks (url's) to the commercial or hobby sites for l I j 7

more information on these antennas, plus KSGN's receive antennas not shown in the pictures.

KK5W 2019 Antenna Farm

Phone Antennas
Mosley TA-34XL Tri-bander
Mosley Shorty 40 (2 element)

80 Meter Inverted V Dipole
Digital Antennas

CW Antennas 3 ! 2 Cushcraft A3S Tri-bander
Mosley TA-33 Tri-bander SN \ W X 80/40 Meter --
Mosley Shorty 40 (2 element) : : W2AU/W2VS Inverted V
80 Meter Inverted V Dipole A ' of

Mosley TA-33, TA-34XL and Shorty 40 - www.mosleyelectronics.com
Cushcraft A3S & A50-3S 6 Meter Yagi - www.cushcraftamateur.com
80 Meter Dipoles - with 1:1 Balun - Homebrew by BVARC

80/40 Dipole — W2AU/W2VS Antenna Kit www.unidilla/Products/fds

Receive Antennas by KSGN i M H
80 Meter Beverage - www.W8Jl/beverages 6 Meter >
40 Meter Phased Beverages — www.eham.net/articles/503 by W3LPL dF L

Next time for TRH.... Designing, Then Building, a Shortened (coil loaded) Dipole Antenna — 2 parts



Hope you have a better
understanding of What, Why
and How

Have a Great Field Day
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