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Solutions for when your ham radio equipment and other
electronics have interference from non-radio sources

Got electrical noise? Many hams, even those
with just an HT radi o,
probably soon will. Proliferating electrical devices
i n your home, your nei
neighborhood provide tremendous potential for
electromagnetic or radio frequency interference.

iterference to R:
Televisions

Brian Thorson, AF6
lectromagnetic Fields
Our June speaker Brian Thorson, AF6NA, spoke Southern Califor
about electrical interference at our January 2011

meeting but new electronic devices and changes . PVARC Monthly Meeti

i n your neighborhoodds Wednesday, June 18, S
bring new challenges in the fight against EMI/RF| Visitors Welcome.
Briands experience 1is

: Fred Hesse Park Actiy loom, 29301 ©
Hawthorne Blvd., Ran Pa
Verdes

specialist at Southern California Edison and an
avid amateur radio operator, especially in the
amateur microwave bands. He last spoke to us
about getting started in 10 GHz microwave
communication.

1) Pre-meeting no-host er at the Red
Onion Restaurant, 736 S
Rolling Hills Estates, 5:3
2) “Elmer’s Corner” dur
refreshment break; detal

1e meeting
| page 2.

Join us on Wednesday, June 18, for an
informative presentation and zap that noiseA
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Al so at PVARCOs June 18, 2014, M

AdEI mer & &fre€Claminatien obyour walletsize FCC license
AOverview of K6PVG6s 2014 ARRL Field
A Opportunity to briefly describe your ham activities

A Drawing for a $25 Ham Radio Outlet gift certificate

Protect your wallessize FCC license by havingitlaminatedAt EI| mer ds Cor ner d
refreshment break at our Jun egrdd&lamimatiag machige we 0 |
for free laminations of your wallesize amateur radio license. You might have noticed the FCC,

when it sends your new license, advises wallsize licenses be laminated to prevent the text

from smudging or becoming wiped off.

At the start of this monthds meeting wedll ag
briefly mention their recent activities. We realize there are months when each of us has no time
for ham radio, work/family issues take preced

Wedl |l also have our monthly drawing for a $25
end. All who joined or renewed their PYARC membership in 2014 are automatically entered in

the drawing and the winner must be present. Shawn, KK6EMNN, won the HRO gift certificate at

our May meeting after the first two names drawn were not presetrit.

Thi s Month at

Non-radio tech, but very good for ourtech: EI mer 6 s Corner during th
mont hds meet itreqc hgo ens t fhn egrade laroirfiaiing reachone farlcomplimentary
I ami nati ons of-sizea &Chamateurdadiovlicénses. tThis laminator, shown in
foreground, is far superior to the one we used at a club meeting in 2010 to laminate member
licenses.

r ef

12U16D
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Thereds no other day for amat
By Diana Feinberg, AI6DF

PVARC President

In a similar vein to take down our tents and equipment when Field
No Business Like Show Daybds brief, but i ntens

like Field Day for amateur radio.

| attended myfirst Field Day in 2006, intending tc
stay for about 20 minutes. But after briefly
observing, | soon became the logger entering
contact informationinto the computer. Three
hours later, the microphone was handed to me.

Since then | dve becom
PVARCOGs Field Day.
What makes Field Day

interesting mix of simplicity but complexity,
teamwork with individualism, and a focus on
public relations yet personal and club pride in
amateur radio.

On the air, Field Day is a very easy contest to
participatein. Theexchanges are short and
simple; you can learn in just 1%econds what to
say. Hundredsof stations are vyingfor your
attention-td oes ndt take | on
calling,DayC @ yeurselffcdllingdt.

Our clubis again operatingpa Fi el d Da
The Airo station, enalft
license clasgiespecially newer amateursto
experience both the HF bands and the thrill of
working a highly competitive contest in a low
stress environment .

is Chris Storey, KA6WNK, who is highly
experienced and a very congenial instructor.

Behind the scenes, Field Day embodies
tremendous teamwork among club members to
make this event happen. The PVARC operates
multiple stations with multiple operators during
Fi el d Bbeyrédns W&néed members to
help set up our stations within a thredour
window. Once we go on the air, we need
members to handle logging the contacts into the
Field Day software for submitting our entry to thu
ARRL. Of course, we need members to make
contactson the air. And finally, members need t

Field Day has another purpose for amateur radio.

|l tds an annual opportun
communities how ham radio operators can work
together, quickly set up field stations, and

operate with emergency power should the need
arise. Serving the public during emergency
situations has been a cornerstone for amateur
radio since its earliest days and will continue.

Ham radio has come a long way in the past 100
year s. But thereds sti
amateur radio and our clubA

I8 Scenes from
't he PVATF
.| 2013 FD:
Teamwork is
& what makes it
| happen.

{ PHOTOS:
AI6DF
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ARRLFD14

June|28-29
HAM RADIO

On the Air from Anywhere!
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FIELD DAY

Radi ods Bi

Wedl |l be at Ridg
Intermediate School,

28915 Northbay Rd.,

Rancho Palos Verdes, CA, for
nearly 30 hours (including set-

§ up and take-down).

Be sure to sign one of the
check-in lists so you will be
included in our calculation of
how many PVARC members
attended this ye

Park here
For safety r

Please wear a hard hat, protective
eyewear, and gloves if you are
involved with station seup or
take-down of our antennas and
the tower trailer. Closedoe

shoes are highly recommended.

All operators and visitors during
night hours should carry a
flashlight and HT radio tuned to
the K6PV repeater (447.120
MHz;, PL 100.0). K6PV will be
used for communicating within the
PVARCOGs Field D¢
hours of Field Day operations.

More on our 2014 Field Day3
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The PVARCOGs 2014 Fi
Saturday and Sunday, June 28-29
Time . Time . ARRLFD14
CW Station SSB Station
(PDT) (PDT) June|28-29
SATURDAY Tent Yagi SATURDAY Tent canopy, and HAM RADIO
0730 antenna assembly| | 0730 Yagi antenna
begin assembly begin
Time VHF/UHF
1000 Generator 1000 Generator (PDT) Stati
connected connected ation
1015 Out of band phase{ | 1015 Out of band phase| | SATURDAY Canopy antenna
noise testing noise testing 0800 assembly begin
1045 Final station 1045 Final station 1000 Generator
adjustments adjustments connected
1100 Field Day is 1100 Field Day is 1045 Final station
Ghy ¢KS Ghy ¢KS$ adjustments
11001800 Rocco, N6KN, 11002359 Various operators] [ 1100 Field Day is
primary CW How about you? ahy ¢KsS
operator SUNDAY  Various operators | 11001830 Various operatc;rs.
18002359  Jerry, NG6R, 00000600 How about you*
primary CW - SUNDAY  Various operators
06001100 Various operators. i
operator > 08001100
SUNDAY  Diana, AI6DF, 1100 Field Day goes 1100 Field Day goes
00000600 primary operator, A2FF (KS A2FF (KS
75-meter SSB
11001300 Station takedown 11001300 Station takedown
06001100 Jeff, KBIW,
primary CW
operator Time (PDT) GOTA Statiog 6 Get On Th
1100 Field Day goes :
G42FF GKS ggJoURDAY Canopy antenna assembly begin
11001300 Station takedown
1000 Generator connected
1015 Out of band phase noise testing
Saturday Lunch: 1045 Final station adjustments
This year our club is 1100 CAStR 518 Aada ahy ¢
E;‘?‘ég'”g angaéuncp at 11001800 / KNA & {(G2NB&s Ylczb
~SUhoon =4 ur_ ay for and will provide friendlguidance to all.If
everyone at the _Fleld Day K9Sy Qi 2LISNI SR 2y
site. Handcleaning towels seldom do), this is your chance to learn!
will also be provided. ,
18001900 GOTA station takdown
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Eliminating Pesky Adjacent Band Interference in Multi-

St at. i

By Jerry Kendrick, NG6R

As many know, the Palos Verdes Amateur Radi
Club participates in several mukstation/multi -
operator events each yediviz., the Catalina IOT,
in February, ARRL Field Day (FD) in June, and
International Lighthouse Weekend in August.

on

But several HF transceivers operating in close
proximity have the potential for creating cross
band interference during these events. For
example, a station operating on the 1#neter
band can unintentionally interfere with another
station on 20 meters a hundred feet away. Our
recent experience is that such interference can |
significant enough to totally disable a station on
an adjacent band until operation of the interferer
ceases. This article describes a means of tamir
that interference, allowing transceivers operating
on adjacent bands to operate harmoniously and
without impact to one another (i.e., with a
tolerable level of interference).

High levels of RF energy can affect nearby activ
electronics in these multiops settings (e.g.,
reaction of sensitive circuits to strong
electromagnetic fields, receiver fronénd
overload, harmonics, intermodulation, coax and
connector signal leakage, etc.). One of the
primary effects is phi
banddé (OOB) by the HF
radiating from its transmit antenna, then being
picked up by the receive antenna and transceive
of nearby station B operating on an adjacent
band, and t hean ddé& einn tae
station B.

For example, if station A is working SSB QSOs «
21.3 MHz in the 15meter band, a small amount
of RF energy is unintentionally being radiated at
say, 14.04 MHz, where nearby station B is
attempting to work a CW contact on 20 meters.
Yes, that amount of OOB RF energyvierysmall
and well within the t1
radiation, but the extremely close proximity of th
two respective antennas can result in enough RI
coupling to cause interference. The key to solvi
this problem is finding a means to reduce the

Operations

(K6PVOs

OOB radiation from station Aeforeit gets to its
transmit antenna so
negatively impacted.

This OOB interference phenomenon has been the

topic of many technical articles over the years
(see links to Related Articles at the end). The
subject especially resurfaces as Field Day nears
because the
0 mudstaywi t h i nféot diaénéer circle for
colocated Field Day transmitters. But few clubs
and other FD participants can approach this
amount of separation due to site property
constraints. Also, multbps events like the
Catalina IOTA simply do not provide the
opportunity to distance the various station
antennas sufficiently for needed RF separation.

Bandpass filters (BPFs) are the method most
accepted for controlling OOB radiation where it
originates, namely at each station transmitter.
Bandpass filters allow the intended
communication signals to pass, but attenuate
those in adjacent
examined is especially appealing because it
provides very good band isolation and its
component parts are relatively inexpensive. The
filters wedve
by their designers because the housings are
made from cases of noAunctioning personal
computer power supplies. These filters were
designed by the Nashoba Valley Amateur Radio
Club of Massachusetts and described at
http://www.n1nc.org/Filters/ .

Each K6PV FD operating station will have a set of

these filters, one filter for each band that station
will transmit on. The station operator will place
the appropriate filter between the transceiver
output and the antenna coax connector prior to
operating on a particular band. [Note: If a linear
amplifier were to be used (not applicable for the
three K6PV ops), the filter would be placed
between the transceiver and the amp.]
Continued on next pages

Ca

ARRLOs Fi el
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bands .

construct
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3 Continued from previous page

So, with three simultaneous stations each able to
operate on 10m, 15m, 20m, 40m, 80m and »
160m, eighteen separate filters might be needed [,
(unless some stations coordinate their operationsg
and share filters, which could be impractical if
stations are widely separated or isolated and
arendt communicating ¢
one of our three stations would ever transmit on,
say, 80m or 160m, then only that station needs
an 80m or 160m filter.

Photo A at right shows one of these filters the
author constructed; this one for 10m. The cases
are easy to acquire, as computer repair shops wi
freely donate nonworking PC power supplies
destined for ewaste disposal. Scrap aluminum
sheet material can be pogiveted on to cover

larger case openings. The air core coils are A
wound with AWG #14 insulated wire, as found in .-
Romex house wiring cable. The coil forms use 28 297
ordinary PVC schedule 40 plumbing pipe. The MHz MHz

capacitors, formed using series and parallel
combinations of readily available ceramic
capacitors, can be bought from eBay or
electronics swap meets relatively cheaply. But
the brass support hardware may be the most ) MHE
expensive components! Brass is required, as /{1-021\%4425

only norferrous (nonmagnetic) metal can be in '
close proximity to coils to avoid altering their E
inductance.

| PHOTOS: JERRY KENDRICK, NG6R

The goal of each filter, as explained earlier, is
allowing the desired idband signal to pass from
the transceiver to its antenna while attenuating any OOB signals before they can be radiated. The

aut hor calcul ated performance of this 10m filte
software program by Jim Tonne, WAENE, for LC filter analysis and synthesis available at
http://tonnesoftware.com/elsie.html. The schematic for this 10m filter was entered into Elsie and

the theoretical frequency response spectrum is shown above as Photo B. Markers indicate the

10m band edges, as well as band edges for the 15 meter band. Note there is very little attenuation

in the 10m pass band from 28.029.7 MHz but almost 40dB of attenuation at the 15m upper band

edge of 21.45 MHz. Recall that 40dB equates to four orders of magnitude in power reduction,

turning what might otherwise be an Stevel totally QS@nnihilating interference into an Sievel

non-factor, well below the typical noise floor.

Continued on next page&’


http://tonnesoftware.com/elsie.html
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To confirm EI siebds thastoretical results for our
oUgly Filtersdé a Rohde & Schwartz vector networ
analyzer owned and operated by club member Norm,

K6UU, was configured as shown in Photo C (on right)

for testing the 10m bandpass filter and those on the

other HF radio bands.

3 Continued from previous page

—
CHWARZ FSH6 - SPECTRUM ANALYZER - 100 kHz ... 6 GHz

[iE: 29.7 MHz - RBU: 1 kHz
Ref: 25 dB 5 UBU: 3 MHz
Att:|30 dB 3 SWT:1s

15:1 = [FSH-z2: Transm. vector |
‘ e As can be seen in Photo D (left), the actual

- performance of this 10m

theoretical prediction shown in Photo B. Similar

predicted and actual data have been gathered on

additional homemade filters covering the 15m,

20m, 40m and 80m bands.

-55:1

-65

SWEEP 11 of 11 The OUgly Filterod desig
Center: 31 MHz <F Span: 20 MHz power supply cases to house the more complicated
SUPTIME SWEEP TRIGGER BPF for this band. The author chose instead to
design and construct dow-pass 160m filter that
could be housed in only one case. While it provides
only about 15dB of isolation for the adjacent 80m
band, it provides in excess of 40dB of attenuation

at 40m and higherrequency bands.

Commercial bandpass filters are available for all HF
bands to address the crosdand phase noise
interference problem cited in this article, such as
this Model 405 40m filter (Photo E) by Industrial
Communication Engineers (ICE), belonging to club
member Ray, N6HE.

But our initial assessment is that this 408series

ICE filter,usingaz t age design, i
our homemade filters with a 3stage filter design.
Not only are the commercial filters much more

expensive to acquire, especially in the large

Above: A two-pole commercial 40-meter band pass filter made _numbers we need, their adjacer_‘t band attenugtlon
by the former Industrial Communications Engineers, Ltd., now is not as good. For example, with a commerciad 2
owned by Array Solutions, Inc. Array Solutions has since stage filter for 10 meters adjacent band attenuation
upgraded their band pass filters to three-pole designs, but at the 15m band edge is about 25dB compared to
purchasing multiple sets of filters for all our stations would be

about 40dB for the 3stage homemade filters.
PHOTOS: JERRY KENDRICK, NG6R Continued on next page;

quite costly.




