April 6, 2010



TYPES

A Interference to other equipment from
our transmitter

A Interference to our receiver



Interference To Others

Get another sucker to talk about this.



Interference To Others

Get another sucker to talk about this.

Or at lease wait for a while to ask again.



Interference To Your Equipment

FCC Part-15 Overview

Incidental Emitters
Don't intentionally generate RF energy.

Unintentional Emitters
Intentionally generate RF energy, but NOT for radiating it.

Intentional Emitters
Things that intentionally radiate RF, but at low, below Part 15 limits.

There are similar European and International standards.

http://www.arrl.org/tis/info/partl5.html



http://www.arrl.org/tis/info/part15.html

BASIC STEPS

Used by the Pros

A ldentify target noise fiSignatureo
Sound i Hum, Buzz, Pulse, etc

Timing T Day, Night, etc.

Frequencyi 3.4, 14, 50, 144, 440, (902, 1296...)

Weather i Rain, Wind, Hot, etc.

Temporal - Oscilloscope

o o To Io I

A Determine locale
A Strength
A Direction

A Zeroin



| ocalize Source

Here or Elsewhere
1. Battery-powered radio.

2. Shut off your house - the main circuit breaker or fuses.
3. Restore power. Verify noise return

4 . | f 1 tdos here, go by room/circuit tc
Elsewhere

Direction-finding.

-- OR --

Do neighbors have the problem? Household devices stay local.



Observe Noise

Characterize the Signature by time, daylight and weather
Log times, if not continuous, to look for a pattern.
Weather-Related Interference

Wet weather can reduce or eliminate. Wind may vary or even stop it.

Power Line or Not

Bursts at a rate of 120 (sometimes 60) bursts per second. Characteristic raspy hum or
buzz.

Typically broadband type of noise starting at the low radio spectrum to some upper
frequency where it tapers off.

Oscilloscope or sound card software, 1/120 seconds, or 8-1/3 ms. Use AM or SSB mode,
wide filter, no station.

Appliance may show 120 Hz characteristics.

TV set as a tool - Not any more.



Noise Samples

Characterize the Signature

Listen for Hum, Buzz, Crackle, Clicks, Pulses, Blips, Bleeps.



o Po Po o Do I

Equipment

Battery powered or mobile.

AM or SSB. FM is a poor tool.
Frequency Range - Broad better
Oscilloscope

Attenuator

Antenna(s):

i Whip, Beam, Ferrite, Loop, Peaking, Nulling, Dual Null, Cardioid
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My Equipment

Vertical(s) provide initial identification and signature ID.

The 144 MHz. and 450 MHz, Yagis are comparable to the Radar Engineers Mode
M330 320340 MHz. 4element Yagi systemittp://www.radarengineers.com/rfitvi.htm

144 MHz. 3 element Yaggood secondary identification.
450 MHz. 6 element Yagnarrower beam, more accuracy.
700 MHz. 5 element YagiUse dependant on source.

References:
I AC Power Interference Manual, Marv Loftness, 1SBBI6537602-8

i The Mitigation of Radio Noise From External Souréesde Naval

Postgraduate School, N\ E€07-002
http://www.arrl.org/tis/info/HTML/power line handbook/



http://www.radarengineers.com/rfitvi.htm
http://www.arrl.org/tis/info/HTML/power_line_handbook/

RFI Capability

A Receiving from 0.1 to 1300 MHz. AM, FM, WFM, SSB

A Antennas (tuned):
i 0.1-10 MHz. Bar, 29 MHz. Loop, 50, 144, 450 Verticals

T 144, 450, 700 Yag]da http://home.comcast.net/~k9dci/pwpimages/Beam%20Top.JPG

»  http://www.ctdxcc.org/powerlines/440beam.jpg

A Oscilloscope: HP Dual trace 100 MHz. storage

A Spectrum analyzers
i HP 8553: 410 MHz, HP 8555:18 GHz.
I Motorola R2600 Communications Analyzer

A Other:

I Attenuator, Preamp, Filters(pass & reject), Current Probes.
A Have access to Radar Engineers Model 250 Ultrasonic ear



http://home.comcast.net/~k9dci/pwpimages/Beam Top.JPG
http://www.ctdxcc.org/powerlines/440beam.jpg

o Do Do Do Do

To

Observe théActualProblem

See problem on target equipment

Attach the Hunt receiver to the target antenna - if possible.
Note the Asignatureo / unique patter
Scope patterns can show multiple sources & which is strongest.

If you have a rotating antenna, use it to determine the direction.

The Radar Engineers Model 240 has a built-in oscilloscope and memory.

""I

Receiver
Scope
Memory

h—-,

www.radarengineers.com/rfitvi.htm




Characterize
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From: The Mitigation Of Radio Noise From External Sources At Radio Receiving Sites
Naval Postgraduate School Monterey, California
6th edition May 2007



Characterize
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From: The Mitigation Of Radio Noise From External Sources At Radio Receiving Sites
Naval Postgraduate School Monterey, California
6th edition May 2007



Characterize
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Characterize
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From: The Mitigation Of Radio Noise From External Sources At Radio Receiving Sites
Naval Postgraduate School Monterey, California
6th edition May 2007
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o Do Do Do Do

Search For Target Fingerprint

Travel in a circular pattern, block-by-block, street-by-street

Use appropriate, OR highest freq possible. The lower frequencies can
create misleading Anhot spotso.

Heard at 440 MHz, then within a quarter-mile radius. =
Diminishes around 4 MHz, more than a mile away. #w%ﬂaﬂﬂ.ﬁ
Important: Ignore any noises / signatures not affecting you.

Search and lower the gain - increase attenuation.

If the signal level increases, you are approaching the source. HOWEVER,
be aware for local hot spots. Continuously adjust the gain to accommodate
changes in the signal level. The importance of this rule cannot be
overstated.

Use Directional Antennas. Gain-Pattern is better than nuill.


http://www.arrl.org/tis/info/HTML/pwr-line-noise/Figure-8-lrg.gif

Pinpoint The Source

Use highest frequency where noise is heard.

i Higher frequencies generally attenuate more rapidly from the source.
Use highest gain, narrowest beam antenna.

Ultrasonic ear useful only for external arcing, which is most common.

Hit the street



Pinpoint The Source




Pinpoint The Source

Mike Martin, K3RFI

-,
B Wwww.radarengineers.com/rfitvi.htm

Radar Engineers 330 3200 MHz.



Pinpoint The Source

144 MHz. Yagi



