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The President’s Corner

Field Day is coming fast ARE YOU READY? |
want to thank Levi for his presentation at the last 2
club meetings. We need other members to give
talks too. All it takes is 15 to 20 minutes of a topic
of your choice and it doesn’t have to be HAM
related either. May meeting we are going to have
an antenna presentation from James KC9KTYV and
reports from the INQSO participates.

Does everyone know that a few of us meet at the
North Judson Fingerhut for breakfast on Saturday
mornings around 7am? Check it out and see what
FIVES and ONES are!

I hope everyone has FUN at DAYTON this year.

See you at a meeting
73
Tony W9AL
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Meeting May 19th

Time is 7:00 p.m.

Dues are due. Discussions on various topics.
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Meetings are at the Henry F. Schricker Library on
the third Thursday of each month, with the
exception of December.

The library is located on west Culver Road, two
blocks west of Highway 35.

ARRL Field Day

www.arrl.org
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From the Vice Presidents Computer

Well it’s finally spring I just hope it quits raining I have work to do on the house.

| have a real bad noise problem around me | have a s-9 noise level on 80 meters,

40 and 20 meters. | e-mailed N.I.P.S.C.O not expecting to hear anything but low and behold I received 2
phone calls from them. The last call was from a N.1.P.S.C.O trouble shooter who was also a ham from
Valparaiso. Loren Clay AB9WJ came out and we walked around location and found various things that the
Electric Company will have to correct. | just wish it would happen soon the noise makes it hard to hear the
distant DX stations and a lot of other stations due to the noise. Well at least it wasn’t my antenna or radio.
Hope the fox hunters had a good turnout, | wish I could have been there | had a previous commitment. |
volunteered with Rebuilding Together in Portage working on homes of people who need a hand. I have been
doing it now for 14 years wish we had one around here. Enough of my day and enough for now

Till next Month

Randy

Kcaisj

Upcoming Events

Birthdays in May

KCI9QFS Don 11-May
KCI9GKZ Garland 16-May
KCI9FQA Bart 24-May
EVENTS

SCARC Meeting
Next meeting is May 19"
Next Foxhunt May 21ST

APRIL FOXHUNT

1st Mike WBIL and James KCOKTV

2nd Janet KCO9HUG and Tony W9AL

3rd Dwight KC9DHD and Jolene

4th Chester KA9FAW and Larry KC9TDZ
FOXES Lenny KC9QAK and Chuck KC9PRJ

Tell Your Ham Radio Stories on HamRadioStoryProject.Com
By Dan Romanchik, KB6NU

For a long time, I’ve had the idea to set up a website to capture ham radio stories. Well, I’ve finally done it.
The Ham Radio Story Project (http://www.hamradiostoryproject.com) is now online! This website was
inspired by the Story Corps (http://storycorps.org/), which was itself inspired by NPR’s National Story
Project (http://www.npr.org/programs/watc/features/1999/991002.storyproject.html). The tagline for the site
is "capturing the human spirit of amateur radio," and my motivation for setting up the site is to capture
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personal stories of how amateur radio has touched lives, either the lives of amateur radio operators
themselves, or of the people that we serve. The site has only been online a month, and | already have several
good stories. | reposted my story about checking the QSLs of a county hunter, and there are also stories
about an international friendship that survived WW Il and a story about how an Elmer touched the life of his
student. These are exactly the type of stories | want to collect. If you have a great story about ham radio, |
want to hear about it and to publish it on HamRadioStoryProject.Com. If you want to tell the story yourself,
let me know, and I’1l set up an account for you on the site. If you would like some help, let me know, and I’ll
contact you and either write the story myself, or find someone else to help you. I don’t want to lose another
great story because there isn’t a place to tell it. HamRadioStoryProject.Com is the place to tell it.

When he's not setting up yet another ham radio website, you'll find KB6NU teaching classes; working on
WA2HOM, the ham radio station at Ann Arbor's Hands-On Museum (www.wa2hom.org), or operating CW
on the HF bands. You'll find his blog at www.kb6nu.com, or you can e-mail him at cwgeek@kb6nu.com

The Lost Art of Cable Lacing
By Dan Romanchik, KB6NU

The Make: magazine blog is a wealth of information for amateur radio operators. Recently, they ran a post
on what they consider to be on the "lost technology" of cable lacing. The blog post does a great job of
explaining the technique and includes several illustrations. One of them is a drawing from an old ARRL
handbook. There are also a link to the Wikipedia page on cable lacing . Nowadays, we mostly use zip ties to
bundle cables, but there are disadvantages to using them. For one thing, to apply them properly, you should
have a tool that controls how tightly the zip tie holds the wires. This is to prevent crushing the insulation.
Also, I've found that zip ties don't do so well when the cable has only two or three wires. They're just not
designed to hold so few wires. I think that cable lacing would do a much better job of keeping a small bundle
of wires together, say wires that connect front panel components to a PC board. Cable lacing certainly looks
much cooler than zip ties. This is the perfect technique for those homebrewers that want to make their
projects look great as well as work great. | asked on my blog, "Now, where can | find the ‘wax-impregnated
cotton or twine'?" and my readers came through. Hamilton said, "Apparently you find wax string here:
http://www.Kitkraft.biz/product.php?productid=1496. I remember using it for something as a kid, but I can’t
place it." Ron McKenz wrote, "I notice that a number of telco vendor sell waxed lacing cord. Here are a few
URLSs: http://www.sourcetelsupply.com/catalog/index.php?cPath=27,
http://www.tessco.com/yts/resourcecenter/pdfs/clablelacing-FAQ.pdf, and
http://www.oelsales.com/product.cfm/267/.

Ned, WB4KBO, said, "I would suggest a large roll of dental tape and a large-diameter curves sewing needle
for fabricating harnesses. | was told that this was the material of choice for lacing harnesses when | worked
at Heath Company many years ago. Makes sense to me. Buy it at Meijer for an occasional harness, or a
dental wholesale supply house if you are going into production. Also great stuff for kite rigging, vine lacing
and many other things." Mike, WAG6ARA wrote, "What you want is Mil-T-43435. It is better than a cord, it
is a flat weave tape, nylon, and waxed. It is made for cable lacing but is use now in the parachute industry as
“super tack”. Item T1050 at http://www.paragear.com™ So, there you have it. Links to show you how to do
it, and a couple more links for where to find the lacing material. 1 now expect all of our homebrew to look a
lot neater.
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What is NVIS?
By
Ton WOAL

NVIS, or Near Vertical Incidence Skywave, refers to a radio propagation mode which involves the use of
antennas with a very high radiation angle, approaching or reaching 90 degrees (straight up), along with
selection of an appropriate frequency below the critical frequency, to establish reliable communications over
a radius of 0-300 miles or so, give or take 100 miles. Although not all radio amateurs have heard the term
NVIS, many have used that mode when making nearby contacts on 160 meters or 80 meters at night, or 80
meters or 40 meters during the day. They may have thought of these nearby contacts as necessarily involving
the use of groundwave propagation, but many such contacts involve no groundwave signal at all, or, if the
groundwave signal is involved, it may hinder, instead of help. Deliberate exploitation of NVIS is best
achieved using antenna installations which achieve some balance between minimizing groundwave (low
takeoff angle) radiation, and maximizing near vertical incidence skywave (very high takeoff angle) radiation.

As hams, we often faithfully follow the advice: get your antenna up as high as you can get it! We do this,
and other things (like choosing antennas that have a low angle of radiation) in order to maximize the
distance over which we can communicate. An antenna with a particularly high angle of radiation is often
somewhat disparagingly referred to as a "cloudwarmer®, the implication being that if the signal isn't radiated
at a low enough angle, it's being wasted. For NVIS, we ignore all this traditional advice, and select instead
techniques which will maximize not our DX, but our ability to reliably communicate with other stations
within a radius of 0-300 miles.

Not just any old frequency will work for NVIS. Successful NVIS work depends on being able to select, or
find (through trial and error), a frequency which will be reflected from the ionosphere even when the angle
of radiation is nearly vertical. These frequencies usually are in the range of 2-10 MHz, though sometimes the
limit is higher. The trick is to select a frequency which is below the current critical frequency (the highest
frequency which the F layer will reflect at a maximum--90 degree--angle of incidence) but not so far below
the critical frequency that the D and/or E layers mess things up too much.

There are two main types of propagation at HF, known as "groundwave" and "skywave". Groundwave
propagation occurs when the receiving station is sufficiently close to the transmitting station, and is able to
receive the portion of the transmitting station’s signal which clings to the ground. The range of groundwave
propagation varies with the type of antenna at the transmitting station, the characteristics of the ground
between the transmitting station and the receiving station, and other factors. It can be anywhere from a few
miles, to a few dozen miles. Distances beyond the range of the groundwave signal are covered by skywaves.
Skywaves are the waves which radiate upward at some angle from the antenna, and (we hope) are reflected
from the ionosphere, to return to earth further away.

The ionosphere is a high altitude region of the Earth's atmosphere which is composed of gaseous atoms
which have broken into ions. The sun is the source of the ionizing energy, so the condition of the ionosphere
varies with time of day, season of the year, the 11-year sunspot cycle, and the 27-day rotation of the sun. The
layers of the atmosphere that effect radio propagation are the D, E, and F layers. | won't go into much detail
in outlining their roles. If you're interested in this topic, entire books have been devoted to it. In a nutshell,
it's the F layer which is usually involved in reflecting our signals back to earth, while the D layer absorbs our
signals. The E-layer can either help, or hinder.
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Long distance propagation of radio waves is usually achieved by their being reflected from the ionosphere,
and returning to earth some distance away from their point or origin. Radio waves which have been radiated
at a very low angle of radiation travel a long way before finally making it up to the ionosphere, strike the
ionosphere at a very shallow angle (A) and return to earth far away from their point of origin (A). As the
angle of radiation goes up, the radio waves strike the atmosphere at a more moderate angle (B), and return to
earth closer to their point of origin (B). For any given frequency and current state of the ionosphere, there
may be some maximum angle of incidence at which the ionosphere will reflect signals back to earth. Signals
which strike the ionosphere at a higher angle of incidence than the current maximum will not be reflected at
all, but will continue on out into space, instead (C). The area of the earth to which the reflection would have
occurred will be in what we call the "skip zone™ (unless it's close enough to the signal source to receive the
groundwave signal). The skip zone is the region consisting of areas of the earth’s surface which are outside
the radius the transmitting station's groundwave will reach, and yet not far enough away to receive
reflections of skywaves.

NVIS techniques concentrate on the areas which are often in the skip zone. The idea is to radiate a signal at a
frequency which is below the critical frequency, at a nearly vertical angle, and have that signal reflected
from the ionosphere at a very high angle of incidence, returning to the earth at a relatively nearby location.
Of course, no antenna radiates all its signal at exactly one angle, so the best we can get is a range of angles,
ranging from perfectly vertical, to nearly vertical. The portion of the signal which is radiated at a vertical, or
nearly vertical, angle reflects back to earth over some radius, which is determined by the lowest angle at
which the antenna radiates much signal. Absorption by the D layer, and other factors, determine some
minimum frequency below which the signal will no longer be usable, and usually some distance beyond
which signals will no longer be usable.

For areas which are within the groundwave range of the transmitting station, the groundwave's presence may
interfere with the reflecting skywave. It may very well help, too. It all depends on whether the groundwave
and the skywave arrive in phase, out of phase, or somewhere in between, and their relative strengths. If the
groundwave arrives at about the same strength as the skywave, and the two are out of phase, the signal will
disappear. Since the height of the ionosphere varies with time, phase alignment may drift from in phase, to
out of phase, resulting in signal fading. For this reason, it's best to minimize groundwave radiation when
using NVIS techniques, so that it will be less likely to interfere with the skywave.

Although this discussion has focussed mainly on the transmission of signals, there is a corresponding
advantage of using NVIS techniques in reception, and a trick or two that are useful mainly for reception. The
corresponding advantage is that if your antenna favors high angles for transmission, it will also favor high
angles for reception. An antenna optimized for radiating at the high angles used for NVIS will also be
optimized for receiving the skywaves which will be arriving at a high angle from the ionosphere. An antenna
which does not radiate much groundwave signal will also probably not receive groundwave signals as
strongly. When both stations are using antennas which are optimized for NVIS, the mode is favored both in
transmission and reception, and those advantages add together, increasing the chances of reliable
communication.

There is also an advantage inherent in the use of NVIS style antennas which applies only to receiving. The
frequencies which are useful for NVIS (usually 2-10 MHz) are the same frequencies which are most
susceptible to atmospheric noise. A major source of atmospheric noise is distant thunderstorms. Nearby
thunderstorms are the worst, of course, but the noise from all possible sources adds together. Unless there is
a nearby thunderstorm, most noise will be the sum of the noise from distant sources which are all propagated
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to the receiving antenna. Since an antenna optimized for NVIS is listening mostly to signals propagated from
relatively nearby areas, and does not favor the reception of signals, static crashes, and other sources of noise
and interference from more distant sources, it will not hear as much noise or interference as an antenna
optimized for DX operation. The result is a better signal/noise ratio.

Often, taking measures which optimize a station's NVIS capabilities will drop the noise level substantially.
Sometimes, the drop in noise can be maximized at the expense of some signal strength, and result in a
communication circuit which has lower signal levels, but even more dramatically lower noise levels, for an
even better signal/noise ratio than could be achieved by focusing only on maximizing signal levels.

So, selecting a frequency below the critical frequency, but not too far below it, and selecting an antenna
which will radiate skywaves at a high angle, and minimize groundwaves and the reception of noise, are the
essential tricks of establishing reliable communication in the 0-200 mile radius which is so often a challenge
for HF operation.

What are the advantages and disadvantages of NVIS?
Among the many advantages of NVIS are:
e NVIS covers the area which is normally in the skip zone, that is, which is normally too far away to

receive groundwave signals, but not yet far enough away to receive skywaves reflected from the
ionosphere.

e NVIS requires no infrastructure such as repeaters or satellites. Two stations employing NVIS
techniques can establish reliable communications without the support of any third party.

e Pure NVIS propagation is relatively free from fading.

o Antennas optimized for NVIS are usually low. Simple dipoles work very well. A good NVIS antenna
can be erected easily, in a short amount of time, by a small team (or just one person).

e Low areas and valleys are no problem for NVIS propagation.

e The path to and from the ionosphere is short and direct, resulting in lower path losses due to factors
such as absorption by the D layer.

e NVIS techniques can dramatically reduce noise and interference, resulting in an improved
signal/noise ratio.
e With its improved signal/noise ratio and low path loss, NVIS works well with low power.
Disadvantages of NVIS operation include:

o For best results, both stations should be optimized for NVIS operation. If one station's antenna
emphasizes groundwave propagation, while another's emphasizes NVIS propagation, the results may
be poor. Some stations do have antennas which are good for NVIS (such as relatively low dipoles)
but many do not.

e NVIS doesn't work on all HF frequencies. Care must be exercised to pick an appropriate frequency,
and the frequencies which are best for NVIS are the frequencies where atmospheric noise is a
problem, antenna lengths are long, and bandwidths are relatively small for digital transmissions.
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o Due to differences between daytime and nighttime propagation, a minimum of two different
frequencies must be used to ensure reliable around-the-clock communications.

What kind of antenna works well for NVIS?
Dipole

Once again, the dependable dipole antenna proves itself useful. One of the most effective antennas for NVIS
is a dipole positioned from .1 to .25 wavelengths (or lower) above ground. When a dipole is brought very
close two ground, some interesting things happen. The most interesting thing, from an NVIS perspective, is
that the angle of radiation goes up. In the range of .1 to .25 wavelengths above ground, vertical and nearly
vertical radiation reaches a maximum, at the expense of lower angle radiation (which we'd like to minimize,
anyway, for NVIS). A dipole can be used at even lower heights, resulting in some loss of vertical gain, but
often, a more substantial reduction in noise and interference from distant regions. Heights of 5 to 10 feet
above ground are not unusual for NVIS setups, and some people use dipoles as low as two feet high with
good results (relatively weak signals, but a very low noise floor).

Another interesting thing that happens with very low dipoles is that their feedpoint impedance goes down.
An acceptable SWR with 50 ohm coax is likely. Plan to bring your tuner along just in case, but you may get
by just fine without it.

Yet another fortunate thing about low dipoles is that they are easily erected. Finding a tree which will serve
as a support is often easy, and it's not hard to get a line in a branch which will suffice. Masts made of PVC

tubing are practical at these heights. Very low dipoles can be supported by traffic cones with a notch cut in

the top, or a simple tripod made from short sections of PVC pipe or wooden dowels, and bungee cords.

With the exception of the very lowest dipoles, most dipoles will gain an extra 2 db or so of vertical gain if
you allow the center to droop a few feet. Allowing the center to droop means that the end supports don't
have to be as sturdy, which makes installing a good NVIS dipole that much easier.

Inverted Vee

The dipole’s close cousin, the inverted vee, is another good NVIS antenna, which can be even simpler to
support. An inverted vee will work almost as well as a dipole suspended from a slightly lower height than
the apex of the inverted vee, so long as the apex angle is kept gentle--about 120 degrees or greater. An
inverted vee is often easier to erect than a dipole, since it requires only one support above ground level, in
the center.

Counterpoises

The high angle radiation of a dipole (or inverted vee) can be enhanced by adding a counterpoise wire below
it, about 5% longer than the main radiating element, to act as a reflector. The optimum height for such a
counterpoise is about .15 wavelengths below the main radiating element, but when the antenna is too low to
allow for that, a counterpoise laid on the ground below the antenna is still effective.

A knife switch at the center point of the counterpoise can be used to effectively eliminate the counterpoise
from the antenna system. This technique is useful for using a dipole for NVIS and longer distances, too. A
counterpoise is installed at ground level, or as high as the switch can easily be reached, and a dipole is
mounted .15 wavelengths above the counterpoise. When the switch is closed, the vertical gain will increase,
and the noise levels will drop. When the switch is open, lower angle gain will increase, improving the

antenna's performance for non-NVIS use.
. _________________________________________________________________________________________________________________________________________|
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National Level Exercise 2011
From Tony, WOAL

All 50 states and all U.S. territories are vulnerable to earthquakes. Anywhere earthquakes have occurred in
the past, they can happen again. Over the next several months FEMA and its federal partners, non-
governmental organizations, and state and local officials will collaborate on a series of outreach efforts to
promote earthquake preparedness across the nation. These events are designed to educate Americans on
what they can do to be better prepared for earthquakes, as well as other catastrophic events.

e Excerpted from http://www.ready.gov/nle2011/index.html National Level Exercise 2011 (NLE
2011) is scheduled for May 2011. The purpose of the exercise is to prepare and coordinate a
multiple-jurisdictional integrated response to a national catastrophic event.

NLE 2011 is a White House directed Congressionally mandated exercise that includes the participation of all

appropriate federal department and agency senior officials, their deputies and staff; and key operational

elements. NLE 2011 will focus on regional catastrophic response and recovery activities between federal,
regional, state, tribal, local and private sector participants.

NLE 2011 will simulate the catastrophic nature of a major earthquake in the central United States region of
the New Madrid Seismic Zone (NMSZ). The year 2011 is the bicentennial anniversary of the 1811 New
Madrid earthquake, for which the NMSZ is named. NLE 2011 will be the first NLE to simulate a natural
hazard.

NLE 2011 activities will take place at command posts, emergency operation centers and other locations to
include federal facilities in the Washington D.C. area and federal, regional, state, tribal, local and private
sector facilities in the eight member states of the Central United States Earthquake Consortium (CUSEC).
The eight member states of CUSEC encompass four different FEMA regions: Alabama, Kentucky,
Mississippi, and Tennessee (FEMA Region 1V); Hlinois and Indiana (FEMA Region V); Arkansas (FEMA
Region VI); and Missouri (FEMA Region VII).

e Excerpted from http://www.fema.gov/media/fact_sheets/nle2011 fs.shtm

Until next month,
73
John, W3ML
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