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Presented by Dave Cole, NK7Z



INJE views discussed durning this presentation are those of the
sl senter and no one else:

yEYify all information before acting upon it.

ISYAVIBWIng this presentation; youragree tordefend and hold
2SS the presenter from any and all legal issues arising
your use of'the information presented.
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What is RFI?

Sources of RFI.

Who Is responsible for fixing RFI issues.
How to deal with the responsible party.
REI Log.

How to locate RFI.

Some legal issues.

Resources.



RFIis any-man-made interference, thats harms your enjoyment of
Amateur Radio.

RFEI can be broadband in nature.

RFI can be narrow band in nature.

RFI can be 7 by 24, or only on for a moment.

The most reported source of RFI is poewer line noise.

The source causing the least RFI are power lines.



Vi EYARIEESOUIGCESICERNIEICORIUSED Wil Power Line Noise, they are:

loresicarit Liejriiiple); ' CEmrray CEx

1T
IIIII
|

Lzieno Dinrleners. i

alTlps.

slofigtlicirel Elejats,
=IASTTENNG
EVerRimg withirar MICIoprecessor In L.
s Olten lecated ghtinyour own ieme

* Diificult te differentiate between these devices and Power Line Noise.
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Respor

DIEIERIENEINSNINPOIENENENS YOUNWNe) to contact.

Power Company respons]ble only i@ thelr own equipment.

May NEed 1e/meet emISsIens Imits.
* Unlicensed operator respoensibilities.

- Ultimately, most preblems are the device operators problems.
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Power Comparn

Hesgonsiole for RE| calsed oyipgieee|tfdamlgle

EOWEIRCOIPERNIESIVIUSIFcormect REI caused by them to
IVAICENSEGRSIEO)P

Nat rasgonsiola for rlog gowEr gen ozighArd=E
VIENASEIMENMESHIEI PN OCAIENIEISOUICE 01 YOU.
IUCKEOlISFCOSTNO! gdralllcompanies have budgets.
| Pllaierlegaliissues;ane nplay regarding privacy.
* Noras welltramed asimest Hams in locating REL.
- InfEUgene, we are lucky, the power company has a clue.

* hey semetimes blame nen pewer company. equipment, In error.

- Again in Eugene, we are lucky, the lecator’'s are skilled.
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Devices the

Iniciclenial ernliiers,
Urnlriieriiionzl emiiiars,
Wizt cife Iniciclenizl erpjiiefrs?
Power Elpes
VIOLO)S

ARyiing nergen
IcCensed station.

S What'are Unintentional emitters?

- Cemputers.
; Herticultural lighting| systems.

- Any device that generates RFE by intent, and is net designed to
radiate RF, but does, and interferes with a licensed station.
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In

VSTRERCEUSE Interference to a licensed station.
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Unintentions

Wriait eire Unirieniloe) eppljiiais?
Cornoliers,

Flortieulicrel liejaitinle

=y intent, and is not designed to
afferes with a licensed station.

Version 051016-A NK7Z 10



What is not Ha

AN EVAINGIESIGIREN EVATECIENCIES are not considered as harmful
Iflierigrance,

Jrlrll onl ofle frecjtisglalfls generally net geing to be acted on
IRIESSHINSIGRSEYANEI@ENfreguency, then it “might” be

SEUICE haNadIatesiartraiaeverr SO signal acress all'the HE

Giftingl, vwgm eV ETN/LIIN ier 60rseconds every day at the same

mterference, Unless |t ISTRtErenng With healthrand welfare traffic
directly:

A Gne or twoer S unit increase inyour background albeve static levels...

|E. lityeu had an S4 40imeter hackgroeund, and new semething Is
making It S5...
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s Sparking pewer company’hardware.

s Switching Pewer Supplies.
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,zsL/J WEIE :III rlrn/ EVE] / Irly, jeryears,; it will prebably not be
cornsiclaracd rierrnil iniarigranes.

SOMEeone s efiected.

s Achange nd er 2 S-unitsiwill prelably not e considered harmful.
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* |ncidental Emitters:
No rules, only the harmful interference clause.
* Unintentional Emitters:

Less than 30 MHz. 1000 uV conducted into power lines over most
of HE

Over 30 MHz., less than 150 uV/M 3 meters from source can be
radiated.

* Real World:

About S7 from your neighbor, is on the line
About S9 + from your home, is not OK

If you are experiencing S9 or above: RFI, and it IS not you, then the
offending device is more than likely exceeding FCC limits.



* Must triage source between yourself and not yourself.

* Start at home

Battery operated radio
Kill the breakers, (shutdown computers first).
* Ohno! It's me!!
Best possible outcome, maybe...
Bring breakers up one at a time until you hear the RFI.

Now go unplug everything on that circuit, and when it stops, you
have your device.



Why the best pc

fou coniral 2veryirlirie) clgotiiiplet B =N e)i]fefel
(oL cef) stop It
(Ol ceif]
VOURCEIINIILE

YJII i) i AWiiesthat the $3000 Plasma TV you just bought
L IreENIeUrSs 6 6 PV, and midnight If you
i

IcCe R yoeUr oW nemE IS hetween you and the device
Openater; (Yourriamily), ther ECC will net get invelved.

s [ifyeu beught'as $3000 REIFgenerator, then you get to live with it.
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Interference caused by arcing on power lines or related hardware.
RF is generated by an arc, and is broadband in nature.

Does not change as you tune around.

Almost never caused by corona discharge, no' matter what you hear!
Can be alffected by weather, better in the rain, worse on dry days.

Symptoms include:
Harsh sounding buzz, (60-or 120 Hz), heard.
Draws;straight vertical-lines on waterfall displays.
Relatively constant across the spectrum as you tune.

Can be heard at'VHF as you get close to source.



* Figure A, 60 Hz signal on a cleanline

: Almost a pure sign wave:
: No noise.
* Figure B, 60 Hz signal on a dirty line

: If a line or device, which Is arcing Is
connected:to a power line, you may see the
noise. Typically at the positive and
negative excursions of the sign wave.

* Figure C; if-the radiated noise Is observed on a scope

= The noise will be present during the
positive and negative excursions.

Image reprinted with the permission of the ARRL. Copyright ARRL.




Noise not at 60, or 120 Hz., is almost never Power Line Noise.

Power Line noise is almost always locked to the 60 cycle
rate.

On a oscilloscope the burst rate can be observer and timed. [t should
occur every 8 and 1/3rd or 16.and 2/3rd milliseconds

That corresponds to 120, or 60 Hz.

Ocillograph images can infer that an arc is involved from the noise on
the positive and negative excursions of the waveform.

So you think it is Power Line Noise

Now what?



Your

Whriait stioulel rny HELFaef capiieing?

EOWEIRGHNESINRIONOIROUIS; and any ether houses you tested.

DEICTHITESH/OUNVEENINELIENe USE Your: adio.

Preiy e zi) /'r'n]n g you ald 10 anyene, or anything anyone said

LONONROURSHRIEINSSUE?

REMEMIEIOUT: Iog mMighivecomepantofia legal proceeding.

KEEep I clean:

- KEep It accurate.
- Keepi times/dates.

- Keep it unemotional.

Version 051016-A NK7Z
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Your

Wy so e daie)
YOIV ENONIOVENeU actually have a problem.
YOUNTIYAENIIEINGRerE GCUMERT Ol USE In| CouTrt.

YeuNUSHepEaRcompeElent: The REI log senves to infer to
Y OHENRVEIVEARIENGU EEISENOLS, competent, able to keep
IeIESHANGENTgERERIFNCalEUIfpErson.

e Uiy, the ARRIL, the ECC, you, and if
get oUeifand the court system in selving your RFI case.

= Se keep notes, carefully, and remember at all times, anyone
Ivelvediniselving this case, sheuld e able to ask for your notes
andiget them frem yourwith ne delay:

- See the sample REl log.

Version 051016-A NK7Z 21



Your

SENICEGIVERNHENECENT chiange In laws dealing with
l\/lrlrJJLEﬂcl growlru, iIsisicompletely understandable.

-

youlshare yourieg withranyene, review, it first, and ask
yourselifithe datia i IS apprepiate for sharing?

- (IS net appreprate then rethink what you are keeping In
your log. It might get called inter court semetime, even If
youl didi not request It be used. Remember, you are
creating a legal document.
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BUlldiarioep

- Use that leop:

o Practice

Version 051016-A

NK7Z
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Why do | have &

WWiayacii R RdcVIENoNIRENGENRE Nt thhe Utility?

INERINIGINENHENILIIHESISSUE, and you will need to locate the
SENICENOUISEINGIdERteIcontact the offender, Utility or
OIEVISED

REMEMBENIRME DU/ ISinet the cause, they have no
fee ]luremenr L@ ESSISHyeUR any way.:

/

mr/ iRyeurcai telifthem where youl believe the

YoUu Understand the proklemhetier, and can better understand
Wiyl teakes serleng te) fix.

- ltlets the Uity knew! that you' are a competent REI locater

- It's fun!

Version 051016-A NK7Z

24



Who do | cal

CLUSTY

=AO)CIIIRIIERS [SI0 Gly/eUr proklem:
F're) 2l pizle) reielie) o gefe
REEIEVENRAIMICEURGNEfEREnce from your equipment.
BENIHETNIEISUCEINCH BE gUIck; UL nice.
WiHIENdOWIINHENPESPNS MamE You are speaking to in.

EStanlishra singlerpoeint e contact, (SPOC), by asking who you
inle)tile contact leIcorrect this,possible problem.

Wiiterevenyihmaeyoeursay, Whe yoursald it to, (by name), and what
they said teryeu down inyoeur REINeg.

Version 051016-A NK7Z 25



Orice

SN ONERERSEOENNOUNGEL tIE Person, or voice mail:

- Nerthreatsiof calling ECC, or'the ARRL.
- lreat them as you weuld like'te e treated.

; Remember, you have a won poesition here... Don't destroy it!

Version 051016-A NK7Z
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- Be ready/ tershane ivwithithe: RElNnvestigator.

- TS shews them that yeu are serious, and careful about your RFI
ISsue. It alse makes them serious and careful, as they see you

are taking notes.

Version 051016-A NK7Z

27



SIESHERIIIGIECUSSHNENREINVIUIN/GU and ask to hear it on your rig.

IMENBVESHEEIGINTCASKAGICONMECH IS/AEN rECEIVer to your antenna.

SEVSHENVIIRSHERSHERIME REIES a data capture for later use.

- Becaneitl nere e e asi Colect as possible.
= TIhIS Isiwhere: they decide what seurce te Investigate.
: [iFyeu mislead them, they waste moeney, and time

* Not goeod for the cause of removing your REI.

Version 051016-A NK7Z

28



Before th

= \Whoeyeu talked to by name.

= \What they feund.
= What they did.

Version 051016-A

NK7Z
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EIES| of What you said, what they

Trie Jnvururlror Wil
' RElWise at your QTH, and what

| K
[R)105< 2100 YOLU, YWalET |
ini2y fouricl eltiririef irie

IEYANIIEIERERYIRIEIEYASEENNalMalChes the data snapshots they
flglel,

REYANIISStEIFANNREE Pitthentewn, you willfhe i it.

Yourshieuld continte to keeprlegaing yeurr RElL, and any actions you
laketie) iy and mitgateit.

You shouldfcontinue: te look: for the source...

- LLog| your results.

Version 051016-A NK7Z 30



It

Donittellthemithey: are Working too) slowly
Dentiellftiemitaey have 1o fix anything.

= [Doen't over call them fer status reports.

= This WILL take time.

Version 051016-A NK7Z
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What if it's the

Wrat irie Uillity sriotllel efe

geierwillfiiave spent some time looking for

Tne HElnve
IERedprenably willfhave located it.

your REllss

-

St
|2
C

ININSHC) U'tJIJty cle ice; they will'then set up to fix It.

s ey willfix 'semething,, perhaps replace and insulator,
tighten a bolt, replace a pole.

*  Theywill then contact you asking Ifi this selved the issue.
*  Hopefully it did, and yeu are done.
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What if the fi

Wria If 1t clicl not i ine gragla)

IMEEVEERENSIAISEppeInied; and the budget people for REI
SITELAT IO WOrRY...

eliftiemit Is thelr preblem, things won't go

rUppIL/and

Wellferanyene.

s herelsiane a imited numier of leops pessikle, eachiloop costs the
Uttty hundreds ol dollars:.

- Each leop proves that the Ultility Is trying| to help you...

- Use your loeps wisely:
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What if this Is

01, you have iried tg rasolve ingiss i eyt e
{oL nave Kegt your lee)
YOUNEWENISECNOUREGUIPMERT to iy and locate things.
YOURC Ve reporied the issue to the Utility.
you

YOURAIEN; JElglef

: Askiirthe Uity hasa time-line o) correcting this problem.

- Never get in thelr face, you only hurt your cause, and weaken
VOUr pesition Iifthings get ugly: later.
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Enough is Enou

fou are siill not nagoy wita iae Gl s i

YOURSHEUIERCE RHENARIRIE first.

IHEVARRIBHES A WISIon o werking with the FCC and
Uulmes.

IHERHISIONAGBESIackiasifar as Riley Hollingsworth.
RO EIMONIERIEVARIRIESIAUERLION:

YOUFShouie tis time, havealarge REINog, filled with data,
eWIng how reasenable youhaveheen, and how leng this has
taken. JdISHs yeui Wen pesitien. Yeu get support.

* Now what?

- The ARRL will drive the process fiom here. Assist them in
every way: pessible. They have done this many times
hefore.
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What if it's not

REINEINEIRNENSIIWASHOUISIIENEE

INNSIENG EVICERpReWREdN )y the Ultility, inducing REI on to the
PEWETRERENNSIN@IRHEUUlILY/S ISSue anymore, even though the
uivESsaresceyinorierRElalong the pewer lines. It is yours, and
HIEN EVICENOPENALGISNSSUES

e UliAcerssHliNIE pyeuNsylecatng the problem, but they no
ONEERAENEYUIEEIONIEIORN/OUL

ge ableter el youwho it s generating RFI due
1) PHVACY CONCENS,

y ey shoeuldae anle ter elliyoulitaey. helieve they located the
[SsUE; and what they said te the persen(s) invelved.

- Remember, ence it Is established that the seurce Is not the utility,
the utility’ has zero ebligation te help you.
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Tire

A PR Invesilgaior mlsi ge s

m) =
RS>

- [iFyeurhear therneise: en 400 MIHz:, 1t 1s within walking
distance of you.

. [ifyeu enly hear it en 75 Meters, It IS probably miles from you.
* Use your beam; If'you have one.

Version 051016-A NK7Z 38



* Think Onion;

Each layer of RFI covers the next layetr...

* Each layer may be devastating to your receiver

* You peal the onion by locating the loudest layer first.
* Remove that layer of RFI.

*  Am | happy with the results?

If no, go to peal step above.
If yes, jump to RFI Hunt ends below.
* Your RFI hunt ends.



RFI 40 Meters 08/26/12

* Download and install S-Meter Lite:
- Play with it for a day to get used to it.
- Configure It to save data.
- Make a test run of a few hours.
* |f good move on below.
* If not fix.
- Run it for two days, 24 hours a day.
- Capture data every 30 seconds.
- Save data to it's own directory, and name it with the date.
- Make an entry to your RFI leg of what you did.
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Equiprnent

clLigrnent:
VigliUGNIEEEEANS e ianaiheld shert wave radio.
VIEXIHUIHNSHIKEIEVEWINING ElSe, Whatever you want to afford.

meRIENERersialipertable; iand held short wave radio.
seieiismaliimagnetcleops fer RDE work. Fits all radios.
8561 REI detecting Yagl antenna.

= AnrEAFthatwilll/derAMImoede. Kenwoed TH-FGA

- IHandheldl 1447450 heam for the HT.

- Google Maps

- A Computer
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* Now that you know what you are looking for, start at your antennas

Use your loop, or station beam to get headings.

If you have no leop or beam, spiral out from your antenna.
* Continue this until you start to hear your RFI at VHF frequencies.

Take heading measurements, use the null, not the peak.

Walk towards the RFI.

* Ifit gets weaker, use the OTHER heading If looped.
* Walk towards the RFI, it should be getting stronger.
* Moye up:in freguency as you approach the source:

Move from 40 Meters, to 10, meters, to 2 Meters.



* Now that you are at VHF/UHF

If you are still hearing your RFI you are very .close, perhaps
within a stones throw at 450 MHz.

Look around you
* _ Near by power pole
* Underground transformer
* Houses
* Use the MFJ Beam:
Point it at homes, see If you can get a reading.
Minimize the RF gain.
* Most times you will find the source this way.



* Don't get fooled by pole noise:

Hofem Source
an Pals

Image reprinted with the permission of the ARRL. Copyright ARRL.



* Now you think you have the pole:
Don't
2 wesDNOT CEIVB THE POLE.
* DO NOT SHAKE THE POLE.
* DO NOT TOUCH THE POLES SUPPORT WIRES.
* DO NOT TOUCH THE'‘GROUND ON THE POLE
* DON'T BECOME A FUSE.
* DO NOT TOUCH ANYTHING AT ALL.
e DO NOT STAND UNDER THE POLE.
* DO NOT STAND IN THE STREET.
* USE YOUR HEAD!
* YOU COULD BE KILLED!



Now you think you have the pole:

Do:

Use your:Ultrasonic Pinpointer.

You may. be able to pin the RFI source down
to an item on the pole.

Look at the pole with Binoculars.

You may see burned, or loose parts.
Use your 440 beam and point it at the top of the pole.

Do you hear RFI? If so go to one GHz. and
listen.

Log all results to your RFI -log.
This will help the power company later.



Does the suspect pole have a service feeding a home on it?

If so, point the MFJ antenna at the home it is feeding.
* Does the RFI get louder?

If so, then it'is probably from that house.

If not, then it is probably from the pole.
* If from the house:

Walk onithe sidewalk in front of the house, and use the

MFJ antenna to see if you can triangulate on the house.
Most times this works.

If you feel comfortable, contact the owner and ask if you
may perform a power off test on the house.



* THE FOLLOWING IS HOWTWOULD DEAL WITH AN RFI
PROBLEM, AND IS NOT'INTENDED AS A GUIDE FOR YOU.

* |AM NOT RECOMMENDING YOU PERFORM ANY OF THESE
TASKS, ONLY TELLING YOU HOW I DO IT.

OU ARE RESPONSIBLE FOR YOUR OWN ACTIONS.

* YOU AGREE TO DEFEND/'AND HOLD HARMLESS THE
' PRESENTER, HIS FAMILY, AND ALL OTHERS/INVOLVED IN THIS
. PRESENTATION BY CONTINUING TO VIEW'II:.
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Safe

| 2weays wor Witnl eiplaisier Anleiieltlf Operator.

IR CEUSEUNGISOMENING | have a witness.

| riever erligr 2 rloge clone,

NG ENEEVENVIGEIGREN teranything.

NIEENIAIINESISNTIOMIOUISIESIENOIME!
erpewerehftesHwillNocate toithe home.

s Ftisitherheuse; then lfask the owner to power
RIngs dewn ene ata time, and I listen outside.

* [Fsemetning does not fieel nght I leave.

: | never stick around anywhere | don't feell safe.
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* | never offer advice on hew: to correct the problem:

If the resident takes my: advice, and his/her house burns
down, I'could be sued.

If the resident asks me for advice, | telllhim/her why | can't
suggest fixes, | don't want te be sued! i the house burns
down.

* | never say the RFI Is fixed.

-

| may be wrong, it is always only/fixed for me.

* If | tell someone the RFI is fixed, and anether ham
reports to them to the FCC later for a band | did not
check, and they get fined, | told them; it was fixed,
when it was not. RFEI is never fixed, I either hear it
or you donft hear it. Nothing more.

Version 051016-A NK7Z 52



Problern

and had reviewed by a Lawyer to

handl out on the door of a
g lecation.

r [Walt'a moentig, andiiFl hear netning, and the REI s still
present I contact the ARRL.

- Tihat starts the ball relling onigetting the ECC involved.

= The handeut Is available on line at:
http://mwww.valleyradioclulb. org/ri. hitml
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TrlE ARRE HEHBogid

AR <| REINVED Page

ntip://Mmmav:arrl.erg/infermation-for-the-neighbors-of-nams
= AC Pewer Interference Handhook by Leftness

- Mike Griuber at the ARRL, (860) 594-0392
Email: wimg@arrl.ong

Version 051016-A NK7Z 54


http://www.arrl.org/shop/The-ARRL-RFI-Book-3rd-Edition/
http://www.arrl.org/radio-frequency-interference-rfi

;10 Ecf Flal e ofithe ARRL.
RIGUICEENISTHENNRUREIIENEOre Office Presentation software.

S0 cizigreinfls 9y AR

= Office

The Document Foundation
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