SATURATION/NOISE POLLUTION
Introduction: An Analogy

You and | are done in Staples Center a opposite ends of the auditorium. We can tak to each other in a normd tone
of voice.

Now more people enter the auditorium and dart talking. For you and | to continue our conversation, we ether have
to shout, or move closer together.

Now the auditorium is full and the Los Angdes Lakers tie the game. If we're more than a few rows apart, we can't
hear each other unlesswe ydll.

The Lakers win the championship. Pandemonium bresks out and saturation occurs. We can't hear each other from
more than afew feet gpart.

In this andogy, voice equds frequency. Some voices are kess, some dto, and some soprano; but none are exactly the
same. Shouting is power output. Hearing is the quality of the receiver’s sendtivity and sdectivity, and moving closer
together isrange. Remember — frequency, power, receiver senditivity and sdectivity, and range.

FREQUENCY SATURATION AND LOSS OF RANGE: THE LONG VERS ON

Part I. Interference

There are many factors contributing to lack of range besdes faulty ingdlation or improperly mounted and tuned
antenna.

A. Co-channd Interference. This comes from other users on your own channel, even if you can't hear them
clearly or they're“inthe dirt”. They lessen your range compared to a clear channdl.

B. Willful or Unintentional Interference. This is where someone keys up on top of your sgnd, ether
willfully or inadvertently, by not monitoring before transmitting.

C. Adjacent Channed Interference. Channes that are next to yours bleeding over — particularly when they
are running between bands. For example, you are on 151.925. The next frequency down is 151.910 and
the next frequency up is 151.940. If someone is illegaly running on 151.920 or 151.930, they can produce
adjacent channd interference, paticularly if ther modulation is set too high. The 15 kilohertz between
channels is a protection againg adjacent channed interference.  Amplifiers are the biggest problem with
regard to bleedover.

D. Intermodulation Interference. This is where two or more frequencies combine to form a frequency
product that spatters your frequency. This is the worgt kind of interference as it is extremey hard to track
down. Noise pollution, or even saturation, occurs when your receiver becomes choked with unwanted
sgnd andislessening  your range consderably.



Part 1. Frequency

Dirty trangmitters that produce spatter on other frequencies cause noise pollution and contribute to saturation.  All
transmitters should be looked a with a spectrum analyzer to make sure they are clean. However, spectrum andyzers
are very expensve and not every radio shop has one, let done the two- steppers who have no service equipment.

Now put a chegp $200.00 amplifier on a cheap radio and create a radio-jamming device that can take out a hdf mile
of pit communications. This is noise pollution a its word. This is one of the problems that you can do something
about, as amplifiersareillega in SCORE' s rule book: CR52.

Part I11. Receivers

What congtitutes a good receiver? Firg let's tak about a great receiver — one that can be used in communications
gtes on mountaintops with an antenna farm on towers and many radios operating within a sngle building. Would any
radio used in off-road, even with proper externd filters work under these conditions? Only the Kenwood TK790 —
PCI’s Power Source Radio. There may be exceptionsto this, but extremely few.

Now if we don’'t pay $1250.00 to $3000.00 for a great receiver, where do we draw the line? Let's say we draw it at
$350.00, and say that anything under that price is missng a whole lot of parts Unfortunately, most of these are
receiver parts— recaiver crystd filters and filtration a al the intermediary frequencies.

Y ou get what you pay for, and here we can directly correlate cheap = lost range.

| acquired a trade-in of an ICOM V8000 amateur band radio that had been expanded to work in the commercia band.
Its performance on the Weatherman rdlay in helping any team on any frequency was pitiful. Mogt of the time,
because of noise pollution, | couldn’t hear replies directed to me and had to ask the team to switch to the Weatherman
frequency. At times the sgna srength bar graph was full strength but no sgna could be heard. | couldn’t even open
the squelch.

| persondly took apart and examined two ICOM radios. One was the amateur band radio that had been illegdly
expanded to work in the commercid band — the modd V8000. It had a one-sided printed circuit board. The other
ICOM was a commercia band model 1C121. It had a double-sided PC board and amost twice the number of parts,
modly the more expensve recever pats that include the filtering of dl the intermediary frequencies prior to your
final output frequency. These components are required for sengtivity and sdectivity so the radio can distinguish
between wanted and unwanted signals.

One of those radios sells for $189.00 and the other for $359.00. The $189.00 radio is FCC type accepted under part
15 of the rules, i.e. the amateur band. Its manufacturer’s tag specificaly dates, “This device must accept any
interference received, including interference that might cause undesired operation”. The $359.00 one is type
accepted in the commercid band where amuch higher performance is required.

I now use two PCl Power Source Kenwoods - model TK790 — 160 channd radios to cover the frequencies being used
in off-road racing.

Part 1V. Stuck Mikes
If your push-to-tak switch is the least bit sticky or stays pushed at times, or if your coil cord is old and stretched, buy
a new mike. They are chegp compared to someone's life or limb that could be lost because your transmitter was stuck

inthe“on” postion.

Proper mike hang-up brackets should be used at dl times. If you don't have one, hang the mike over the ash try.
NEVER lay it on your lap, armrest, or on the seat or floor. No one wants to be a Richard Cranium! Redize that the



Weatherman channd is extremdy busy, so if you don't hear anything on your radio, you could be stuck in tranamit
mode. Watch your ‘busy’ and ‘tranamit’ lights. That’s what they’re for.

If you want to be absolutey sure to not stick on a transmitter, then open your squelch and enjoy the sound of the
ocean while expanding your receiver’ s range by awhole lot.

If you are a spectator or leave your kids unattended, unplug your mike.

If you're a ‘skitzo’ with persondity disorders and like to play on the radio — while your good sde is in control make
the decison to leave your mike a home.

Part V. Score Rule CR52

CR52 - Radio Equipment: No radio equipment in any race vehicle or support vehicle is permitted to transmit on any
frequency allotted to the amateur radio band, public service band, marine band, aircraft band, and any frequency
that the FCC considersillegal. All radio equipment must transmit and receive on frequencies that the equipment
was designed for. No outboard linear amplifiers with an output over 25 watts. An outboard linear amplifier is a
device attached between the radio and the antenna that boosts the power of the radio. Rule GL8 in its entirety is
included in thisrule.

Part VI. Satdlite Phone Use

Satdlite phone communications have dso become saurated during races. A sadlite phone orbiting gateway can
handle only a very limited number of cdls a the same time. As with your radio tranamitter, think before pushing the
‘send’ button. On race day, use the satellite phone for essential race-related calls only! A chase truck at pit 8
doesn't need to know if the race vehicle went through checkpoints one, two, or three. And, please, no persond calls
during race time.

Part VII. Back tothe Analogy — What Have We L earned?

Now imagine that the Bgja 1000 is a very expanded Staples Center. Remember:
Frequency = individua voice

Power = shouting to be heard

Hearing = recalver sengtivity and sdectivity

Range = moving closer together to be heard.

YV VVYY

Frequency: On your pre-run, make sure your frequency is a clean one. During the race, avoid any non-essentid
transmissions. If your transmission isn't acknowledged, transmit your message and repest it after afew minutes.

Power: Know your transmitter is clean (no spurious frequencies). Make sure your ingtdlation is correct.
» Check that you have adequate 10 or 12 gauge wire to the positive and negative terminas of the battery.
» Your antenna should be mounted with a proper ground plane and with no metd interference above the bottom
of the antenna.

Do not use an amplifier!
» It'sagang therules
» It causes your receiver to be less sengtive by 5% to50%.
» Amplifiers are the worgt offenders with regard to noise pollution.

Receiver Sensitivity and Selectivity: Expanded amateur band radios do not have the sdectivity of hearing on the
intended frequency. They are prone to dl types of interference and, during a race, are putting you and your team to a
big disadvantage when compared to a commercid band radio. To be more frank, they are crippling the overdl race
communications.



Range: To maximize your range, pay atention to these factors:
» Besureyour equipment is properly instaled.
» Choose the best location to transmit from or hear from while waiting. Avoid canyons and low spots.
» Useagan antenna,
» Have your vehicle running to supply the proper voltage to your radio when tranamitting.

USING THE WEATHERMAN RELAY

When using Weatherman to expand your range, make sure you are on a legd frequency. | will not relay on between+
band frequencies.

Remember the principles of good communication: who, why, where, what, and when.

Who: The first words you spesk should be the car number you're referring to, then your vehicle number if
different, then your name. “1625, chase 3, Immy”.

Why: Clearly and briefly state why you're caling Weetherman. “I need ardlay” or “Our car is stuck”.

Where: Identify where you need assstance or the location (frequency) of the person you need to contact.
“To 1625, Chase 1, Bob,” or “Race mile 52.5 (or GPS coordinates)”.

What: State specificaly what you need. “I need two tires,” or “I need atow strap.”

When: The answer to this should be “Right now”. If it isn't urgent and necessary, you shouldn’t be cdling
Wesgtherman.

VV VYV VY

If you have questions, email me at weatherman@pciraceradios.com and | will post your question and its answer on
“THE WEATHERMAN SPEAKS' .




