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Fill the Shoes and Step up to the Plate

By Ignatius J. Riley
It could be said that on
February 12th, Mercury
Northwest itself suffered
a massive, coronary at-
tack. While many have
given much of their time
and talents in support of
MARA and MNW, Mel
Martin, N7BCY (SK), per-
haps more than anyone,
was the heart and soul.

| know he was instru-
mental, along with some
others in the original or-
ganization of MARA North-
west back in the early
1980'’s, after the Teton,
Idaho dam failure and af-
ter the Mt St Helens erup-
tion. He was also involved
in some of the Mt St Hel-
ens amateur radio support
operations, including man-
ning the Johnson Ridge
area where a radio ama-
teur was lost right after he
announced the beginning
of the main eruption.

Mel Martin, N7BCY (SK)
March 7, 1944—February 13, 2009

Back in about 2004, after
Mel had relocated to east-
ern Washington, | found
myself having dinner with
him and his wife, Lauren,
in Ellensburg. We had at-
tended one of the annual
MARA gatherings at the

Kent Storehouse and
were heading back to
our respective homes,
driving only a few miles
apart on Interstate 90,
talking most of the time
on 2 meters.

A few weeks later, Mel,
Even Jensen KI7JW
(SK), Scott Grimmett,

W AK7KV - the Spokane
B Storehouse Area Emer-

4 gency Communications
Specialist, and three
others sat around a ta-
ble and launched the
efforts that got amateur
radio moving in support
of the Church in the area
served by the Spokane
Storehouse. Since that
time, we have something
over 200 licensed Church
members in eastern Wash-
ington, north Idaho, and
areas a little beyond.
Having seen the pendu-
lum of amateur radio com-
(Continued on page 2)

The Presidents Corner

by Hollis Kiger W7UFM

| sure wish that Mel was
writing an article for the
newsletter instead of me.
As a lot of you do not really
know me | had better give
an introduction.

Church activity: | joined

the church in San Fran-
cisco in 1958 while attend-
ing Navy Electronics
School on Treasure Island.
Church callings: Ward
Genealogy committee 1st
councilor, later President,
Scoutmaster 3 times,

Ward Sunday School 1st
councilor, then President
(This was in the days be-
fore block meetings) Stake
Sunday School 1st coun-
cilor, Stake assistant Clerk,
Stake Young Men's Presi-
(Continued on page 3)
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Jon Mitchell, KD7FAU
RCWG Project Manager

Mission Statement:
"The objective of the RCWG
is to develop a reliable

Fill the Shoes....

(Continued from page 1)
munications in the Church
swing back and forth a few
times, Mel had a vision of
the Church’s emergency
communications needs
along with a complemen-
tary organization of LDS
radio amateurs with no
official connection to the
Church, but dedicated to
assisting amateur radio
operators so they could be
prepared to serve and sup-
port Church emergency
communication needs
when needed. He envi-
sioned an organization
that would provide cama-
raderie, training, participa-
tion in amateur radio ac-
tivities, establishing re-
peaters, pursuing digital
technology, and standard-
izing some procedures.
Mel was the force that re-
sulted in the reestablish-
ment of this newsletter,
the various reflectors MNW
has, and the regional work-
ing group that is investigat-
ing the use of six meters
as a potential emergency
backbone along with the
use of low signal modes
such as PSK31 and Olivia.
Unfortunately, many new-
comers did not have as
much experience and from
their perspective misun-
derstood and never truly
caught the big picture and
vision. Nevertheless, Mel
continued his efforts un-

24/7 regional emergency
communications system
that is relatively easy to
operate, will work in a ma-
jor disaster, does not re-
quire a huge outlay of

daunted.

While there currently is
much happening under
official Church auspices in
emergency communica-
tions, there are some
things in the development
and training of amateur
radio operators that goes
beyond the scope of offi-
cial Church programs. For
a number of reasons,
(some legal, others practi-
cal common sense, and
simple scope and propri-
ety) these things are best
done in some other type of
reorganization. What bet-
ter than one that totally
supports Church standards
and can bring LDS hams
together over boundaries
and areas where the
Church has no comparable
organization? That was
Mel’s vision for Mercury
Northwest.

Though gone from this
sphere of existence, Mel is
not forgotten. And we can
continue to make sure that
is the case. A core group
of operators with HF privi-
leges have been MARA
Northwest and Mercury
Northwest for decades.
The area they reside in
covers Oregon, Washing-
ton, north ldaho, British
Columbia, Alberta, and
fringe areas in Montana,
Idaho, Nevada, northern
California, Wyoming, and
northern Utah. With linked

funds, and as much as
possible, is not dependent
on specific people to make
the system work."
For those of us familiar
(Continued on page 4)

repeaters and church
growth, it is time to bring
together this organization
of seasoned HF operators
with those hundreds of
technician class licensees
in this same geographical
area. Lessons learned
from recent disasters, in-
cluding Hurricane Katrina
and the southern Califor-
nia fires, include the high
likelihood that LDS hams
in the area of the disaster
are often impacted and
unable to support the local
stake or area emergency
communications plans.
Emergency communica-
tions support has to come
from LDS hams from out-
side of the disaster area.
Little if anything currently
brings LDS hams together
on a regular basis from
such a broad geographical
area like MNW can. And
MNW is probably the most
expeditious means that
they can be mustered into
emergency service for the
Church and others when
needed.

| think that Mel’s spirit
and vision do and will con-
tinue to live on. We finally
have the numbers in LDS
amateur radio operators,
but it is time for the next
generation of LDS opera-
tors to step up to the plate
and fill the shoes left
empty by Mel, and others.
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Mercury Memos

By John Swapp K7CXJ
This document expresses
my opinion and your ideas
may differ. We appreciate
any discussion that may
arise.

CLARIFICATION BETWEEN
EMERGENCY RESPONSE
COMMUNICATIONS (ERC)
AND MERCURY NORTH-
WEST (MNW)

We are very excited to
have so many new hams in
the church and most of
them are coming in be-
cause of the ERC pro-
gram. Many of those new
operators have a vague
idea of what MNW is and
why. There is a sense that
the two activities are re-

dundant and MNW is su-
perfluous. That is not true.
The purpose of this paper
is to explain the difference
between the two programs.
ERC: Emergency Re-
sponse Communications is
part of the various types of
Emergency Response by
the Church Welfare Pro-
gram. The radio traffic will
consist of information sent
between Bishops, Stake
Presidents, Bishop’s Store-
houses and Church HQ.
This is where church lead-
ers will request Welfare
Department response. For
us in the Northwest, the
Storehouse in Hermiston,
OR is a “spearhead unit”
meaning that they have

The President’s Corner

(Continued from page 1)
dency 2nd Councilor alter-
nate High Council at the
same time, Branch Execu-
tive Secretary, Branch High
Priest Group Leader,
Branch Presidency 1st
Councilor 4 times (at pre-
sent time still in this call-
ing) Temple Ordnance
Worker for 2 years, Region
Emergency Communica-
tions, Stake Emergency
Communications 2 times,
(still in this calling and also
on Stake Emergency
Preparation Committee).
Ham Radio: Licensed
1953 Novice and Tec
WN7UFM. Later passed 13
wpm code and became
General Class. In later
years to Advanced and
then Extra. Mostly to help
with VE testing. Have
W.A.S, W.A.C. and DXCC
running 100 watts SSB.

Also have all of them on
QRP 5 watts or less SSB.

MARA and Church Com-
munications: Involved
since the early 80's

Work: Growing up did
farm work. After high
school went in the Navy for
4 years. Electronics Tech.
The posters say join the
Navy and see the world. |
only saw California even
though | was assigned to
two different ships. After
discharge we moved back
to the Klamath Falls area
where | have lived all my
life. (except for the Navy
years) Got into the Electri-
cian trade. Helped wire
homes and some commer-
cial buildings for 4 years
as an apprentice. One fall
the work was slow so went
to Weyerhaeuser Timber
Co. as an Electrician for
the winter. 33 winter later |

eighteen-wheelers ready to
respond. ERC is an official
church program and why
“callings” by your Bishop or
Stake President to serve in
ERC is appropriate.

MNW: Mercury North-
west is a radio club whose
membership primarily
made of church members.
The main purpose for
MNW is for sending Health
and Welfare traffic from
church member to church
member or to other indi-
viduals. For example, if
there is a major earth-
quake in Reno and your
son and family live there,
you can send a message
via radio to inquire about

(Continued on page 6)

retired. That was about 10
years ago.

Family: Met Lois Lowry in
the L.A. area. We were
married in the L.A. Temple.
4 children 3 boys and a
girl. Lois is N7SOV One son
Ken is KA7ZRP. Daughter
Remi is KATTFG. 13 grand-
kids and 2 great grand
sons. We will celebrate 50
years of marriage this
Sept.

Volunteer work: Scout
Council Commissioner,
District Cub Roundtable
Commissioner, District Cub
Leader Trainer, Scout
Roundtable Commissioner,
Scout Leader Trainer.

Speaking of volunteers |
would refer you to Mel's
article in the last newslet-
ter titled Mormons Do Not
Volunteer. We are short of
leaders in the Mercury
Northwest. Any Takers?
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RCWG

(Continued from page 2)

with the erratic and some-
times just plain terrible
band conditions on 80 and
40 meters comes the need
for something better. The
search for more reliable
regional communications
in preparing for an emer-
gency.

As a test group that's why
we are here.

With the recent passing
of Mel Martin comes a real
void in our group. Mel was
always positive about our
testing and after months of
waiting had just ordered a
new radio and digital inter-
face. He was looking for-
ward to using 6 meters
and trying out the new digi-
tal modes. Mel was want-
ing to find out for himself
how reliable digital com-
munications could be on
the HF bands and was pre-
paring to set up schedules
with other MNW members.
As all of us know, Mel
would have insisted that
we continue with our test-
ing and see this project
through.

Over the past several
months the work group
has been testing simplex
communications on 2 and
6 meters, with an empha-
sis on 6 meters. Members
experienced in emergency
traffic handling report very
crowded band conditions
on 2 meters in and near
the larger cities during ac-
tual emergencies, both on
simplex and repeater fre-
quencies. This is one of
the reasons that 6 meter
simplex is being so closely
looked at. The 6 meter
band offers plenty of elbow
room and has an edge on
2 meters for contacts over
varied terrain using com-

parable antennas. We
have found this edge does
drop though as we com-
pare 2 and 6 meters when
we need to reach extended
distances with beam an-
tennas, noting the need for
impractical boom lengths
on 6. Other factors yet to
be fully explored on 2 and
6 meter simplex/SSB
would include the effects
of natural and man-made
interference. Conditions of
course will vary with each
individual station.

Months of testing be-
tween KD7FAU and
KD7ZCM were conducted
using 2 and 6 meters
where our challenge was
to overcome a mountain
range that stood between
us. The KD7FAU signal had
to travel up and over
3,000 feet of hill, then
down the other side an-
other 2,000 feet. Several
different digital modes and
antennas were used with
power levels not exceeding
50 watts. Much was
learned about signal paths
between the two stations
which could be applied to
other paths as well. Begin-
ning with modest omnidi-
rectional antennas, pro-
gressing to high gain
beams; we came to rely
upon the latter for solid
communications regard-
less of band conditions
and local interference dur-
ing the testing period. In-
terestingly enough we
found that solid communi-
cations was had using only
5 watts and the PSK 31
and Olivia modes. Mobile
testing was conducted as
well with encouraging and
surprising results. For all of
our testing with beam an-
tenna's, modest power (50

watts or less) and SSB/
digital, we found that the
old saying, "You never
know unless you try," to
hold true.

Much of the recent 6 me-
ter testing has taken place
in Western Oregon and
Washington where the ma-
jority of participating mem-
bers are located and can
reach each other with sim-
ple omnidirectional anten-
nas. RCWG members on
the east side of the Cas-
cades are fewer in number
and have longer distances
to overcome (up to 200
miles). These distances
will require high gain an-
tennas, and likely digital
modes, higher power, go-
ing portable with elevated
transmit sites, or a combi-
nation of all. The same will
hold true as we continue to
look for a way east and
west through the Cas-
cades.

As with any radio project,
few things can be as im-
portant as a good antenna
and this topic has been of
particular interest to all.
Several in the group have
started off with all-band
antennas, noting poor per-
formance on 6 and even 2
meters. AA7L points out
that these types of an-
tenna's can be very ineffi-
cient. Dick, K7TKFM from
Chehalis is building a J-
pole for 6 meters. He
noted that his current an-
tenna is a dipole which is
vertically polarized. He
reported that a vertically
polarized 100 watt signal
from less than 30 miles
away couldn't be heard at
his location. Others in the
group have found the dra-
matic difference in signals,

(Continued on page 5)
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RCWG

(Continued from page 4)

to no signal at all when
trying to communicate with
stations using opposing
polarized signals, it just
doesn't work. So the push
with our current testing
from fixed and mobile sta-
tions is with vertically po-
larized antennas. The J-
pole should be a great ex-
ample and we would en-
courage those with 6 me-
ter radios to build

one.

These first few months of
testing have taken place
for the most part from
member homes using fixed
antennas. Dave, AA7L has
also taken to the road with
6 meters, leaving his radio
and voice activated re-
corder on at home while
transmitting during his
travels and very busy

ERC Conference Lake Oswego 15

Report by Doug Reneer
WA7UAH

He’s a church service mis-
sionary and not a church
employee. His mission is
church emergency commu-
nications and he’s been
doing it for years.

Philosophy: What form of
emergency communica-
tions will serve church
leaders?

Go to “provident living”
then to Emrg Comms.

Reduces directive to sim-
ple policy that applies to
any stake in the world.

Stake should not buy gear.
Problems in keeping it se-

schedule. As he would
drive along he would trans-
mit from different locations
and not have to rely upon
another manned station.

A detailed map of the
Mercury Northwest region
is now on my wall at home.
As the different members
report their simplex con-
tacts | will note them on
the map. This map will be
displayed during the May
15th MNW conference
where everyone can see
just where we are.

In early February, Mel
wanted us to push our
testing phase to demon-
strate possible east/west
links by conference time.
Anyone with 2 or 6 meter
equipment interested in
trying to establish this link,
and others, are welcome to
join us in testing. Our suc-

cure and maintaining it.

Reliable comms:

1. Simplicity

2. Redundancy - 2nd
device

3. Diversity. SSB,
FM, digital

4. Have ownership of
the system. Don’t
rely on someone
else.

Guidelines for prepara-
tion and response:

1. Preparation

2. Response

3. Recovery is where
most church activ-
ity takes place.

4. Mitigation. Re-
duce effects of
future events.

cess with this project will
take the efforts of several.
The main focus with any-
one wanting to help would
be in constructing an an-
tenna with gain, and for
most, the higher the gain
the better. When building
your antenna, consider a
portable design, complete
with portable mast that
could be quickly set up in
different locations.

We would also like
to hear from MNW mem-
bers that are active in 2
meter FM simplex nets.
Your coverage area is of
great interest and would
help us in our region wide
coverage data. Information
needed would include sta-
tion locations, what types
of antennas were used
and power levels.

Nov 2008

Call it a response plan.
Have it with me at all
times. Put it on one sheet.

Terminology is Emergency
Communications Specialist
(ECS).

Activities for the ECS:

1. What will work?

2. Establish relation-
ship with church
leaders.

3. Become familiar
with church policy.

4. What flow of infor-
mation is ex-
pected between
church and civil

(Continued on page 6)
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ERC Conference

(Continued from page 5)
authorities?

5. Emerg Comms
Plan...get Stake
President to ap-
prove.

6. Must be able to
operate without
commercial power
and under ad-
verse conditions.

7. Develop cadre of
operaors that can
be called on after
their family is
cared for. 65 per-
cent of hospital
staff leave to care
for their family.

8. Emerg kit of
comms eqp to last
three days.

9. Respond to
neighboring
stakes and the
community.

10. Conduct exercises
regularly.

11. Familiarize and
orient church
leaders.

12. Continue to seek
knowledge. More
proficient. More

Mercury Memos

(Continued from page 3)

their well being if you have
no other way to communi-
cate with them.

There are some locations
where a scheduled ERC
net and a scheduled MNW
net have the same primary
frequency listed for their
net. When a disaster oc-
curs, operators should be
aware that ERC nets and
MNW nets can be, and
probably will be, active on

capability.

13. Seek guidance
from the Lord and
from church lead-
ers.

HTs of very little value in
Katrina due to rubber
duckie antenna.

Study FEMA and ARRL
courses.

No simulated emergency
scenarios transmitted due
to liability concerns of pub-
lic monitoring. Continue
comms exercise but no
SET.

Terminology is Stake ECS
and Ward ECS.

Three ways to get stake
report and request for re-
sponse out of Bellevue:
1. Ham Radio to
Kent Storehouse
2. Ham Radio from
stake ham directly
to church HQ via
ERC HF.
3. Radio contact with
any ham, any-

the same frequency. All
hands should remember
that ERC traffic takes
precedence over MNW
traffic. If an operator has
traffic to pass, it should be
announced as to which
type of message. For ex-
ample, “This is K7CXJ. |
have one Health and Wel-
fare message for Reno”.
This allows the Net Control
Station (NCS) to handle
the traffic according to

where, who can
make a telephone
call to church HQ
using the toll free
800 number.
These operators
at HQ are well
trained and are
ready 24/7.

They will call Utah
hams to get on HF
freq.

Estimate 300 people at-
tended. Larry Stanley
VE7AMK came from as

far away as Vanderhoof,
BC 500 miles north of Van-
couver, BC. Larryis a
member of the Mercury
Northwest Net.

HF radio is under utilized.
NVIS antenna is a good
choice.

Hams responding to a dis-
aster location should have
good credentials or ID is-
sued by local government
or ARES. Ham radio li-
cense plates on vehicle
may not be enough.

precedence. This situation
emphasizes the impor-
tance of secondary fre-
quencies for all nets.

| sincerely hope that
church hams can see the
importance of both pro-
grams and will want to
participate in both pro-
grams. | appreciate any
further discussion of this
topic.

Please see
www.mercurynorthwest.org



http://www.mercurynorthwest.org/
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By R.B. Sturtevant AD7IL

There has been a lot of
loose talk and inaccurate
information about NVIS
antennas since | first
started talking about them
on the nets. One thing |
would like to make clear is
that an NVIS is nothing
more than a standard di-
pole antenna in an in-
verted V configuration.
Communications between
two NIVS or two dipoles or
one of each should be

by Harold Melton, KV5R
From the Athens Amateur
Radio Club Web Site

Near-Vertical Incident Sky-
wave is a combination of
radio hardware, skywave
radio propagation, operat-
ing procedures, coopera-
tion, and knowledge used
by a group of radio opera-
tors who need reliable re-
gional communications. It
fills the gap between line-
of-sight groundwave and
long-distance "skip" sky-
wave communications.
German ground forces
first documented NVIS
techniques in WW-II. NVIS
was more fully docu-
mented, studied, and used
by US forces in Vietnam.
Radiomen in military vehi-
cles discovered that their
HF whips would sometimes
work much better when
tied down horizontally.
Amateur radio operators
have been studying NVIS
propagation and operating
techniques for at least
fifteen years. In tactical

Editors Note

about the same except at
short range. The whole
NVIS concept was devel-
oped by the Military during
World War Il. The Ger-
mans seem to have devel-
oped it first but the Brits
developed the same idea
independently. In fact it
was top secret on both
sides until about the time
of D-Day after which it was
still circulated only in clas-
sified manuals.

We all know about the
skip zone that exists be-

What is NVIS?

military use, NVIS allows
communications around
the region while providing
very little groundwave sig-
nal for the enemy to home
in on. Any radio operator
that has used a horizontal
antenna well under a half-
wave high has used NVIS.
NVIS propagation is gen-
erally considered to be F-
layer ionospheric reflection
at angles of 70-90 de-
grees. It is skywave propa-
gation without the usual
skip zone. The purpose of
NVIS is to communicate
locally and regionally, out
to a few hundred miles,
with moderate power, sim-
ple antennas, and no skip
zone. NVIS is typically used
on 160, 80/75, 60, and
40-meter bands by Ama-
teur radio operators using
relatively low horizontal
wire dipole antennas.
NVIS operations are opti-
mized by understanding
and controlling two major
factors: (1) Proper antenna
design and placement, and
(2) proper training of the

tween the end of our
ground wave signal and
the point where our signal
bounces off the iono-
sphere and hit’s the
ground again. The NVIS is
designed to reduce or
eliminate that skip zone.

To further clarify the NVIS
phenomenon I've found
this article that may help
us all understand this type
of antenna and how it can
help us all with short-range
HF.

operators. The antenna is
designed and placed to
provide the maximum pos-
sible gain straight up, on
two or three frequency
bands. Operator training
includes an understanding
of antennas, ionospheric
propagation, and opera-
tional procedures.

NVIS Propagation

When a horizontal dipole is
1/2-wave high, it has a
wide null overhead, and a
main signal radiation pat-
tern shaped like an in-
verted cone. The reflected
wave from the ground is
out of phase with the an-
tenna and so causes par-
tial phase cancellation
overhead. This makes a
good "DX" antenna, with
gain at relatively low an-
gles, and a wide skip zone.
Problems arise, however,
on regional nets and rag
chews, because of the skip
zone.

As the dipole is lowered

(Continued on page 8)
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What is NVIS?

(Continued from page 7)

below a half-wave high,
this inverted cone closes
up, the overhead null dis-
appears, and most of the
power is radiated upward
in a wide lobe shaped like
an egg. The reflected wave
from the ground is closer
to being in-phase with the
antenna, increasing the
amplitude of the vertical-
angle RF power. The effect
is somewhat like a 2-
element yagi pointing
straight up. At a height

of .15 to .2 wave, over ex-
cellent ground, gain can
approach 7 dbi, straight
up. Imagine pointing a
powerful searchlight
straight up at a cloud: The
resulting bright spot would
provide indirect lighting for
miles around! With a hori-
zontal antenna suspended
well under a half-
wavelength high, we
achieve the same effect.
We deliberately illuminate
the F-layer (which varies
from about 100 to 300
miles up) with a wide RF
flood, which causes indi-
rect RF illumination of the
whole region.

The following graphs show
typical elevation profiles
for a 75 meter horizontal
dipole at various heights. It
is apparent that the best
NVIS coverage may be ob-
tained at about 3/8ths-
wave, or 90 feet high. How-
ever, this is impractical for
most installations, and
antennas much lower will
perform almost as well,
with the main difference
being in the fringe area of
coverage. Please note the
amounts of power avail-
able at various angles, for
each height represented.

Figures 1a - 1d: Elevation profiles of the 75-meter horizon-
tal dipole, over average ground.

la: 75-meter NVIS antenna at 90 feet high (3/8ths-wave).
The -10db ray is at about 22 degrees, -20db at about 4
degrees, and considerably more power is now available at
30-60 degrees

1b: 75-meter NVIS antenna at 67 feet high (quarter-wave).
The -10db ray is at about 28 degrees.
The -20db ray is at about 6 degrees.

1c: 75-meter NVIS antenna at 90 feet high (3/8ths-wave).
The -10db ray is at about 22 degrees, -20db at about 4
degrees, and considerably more power is now available at
30-60 degrees

1d: 75-meter antenna at 125 feet high (half-wave)
No longer NVIS, but now a "skip" antenna,
with most of the power at about 42 degrees.

(These graphs compare closely with the ARRL Antenna
Book)




Page 9

What is NVIS?

(Continued from page 8)

Thus we can see that
raising the 75 meter NVIS
antenna from 20 feet to
90 feet will add about 8db
to the signal ray at 30 de-
grees, which is consider-
able, but usually not a suf-
ficient justification for add-
ing two 90-foot supports to
the antenna farm. The rule
here is pretty simple: If you
want a reliable range of,
say, 300 miles, use a real
low antenna. If you want a
little better morning/
evening coverage, go to 90
feet as the optimum
height. Raising the an-
tenna from 20' to 90' sim-
ply gives you a little more
power at lower angles. Part
of this extra power comes
in part from the top of the
lobe, and in part from re-
duced ground absorption.
Best vertical gain (about
7dbi) is achieved at .15
to .2 wave high, but the 20
-foot high antenna will still
have a gain of about 5.
The best possible SWR
may be achieved at about
41 feet, over average
ground.

The graphs in Figure 1 do
not reflect the whole
mechanism involved in
daytime 75-meter path
length reduction. The next
major factor is D-layer ab-
sorption, which gradually
builds up in the morning
after sunrise, and gradu-
ally fads away in the late
afternoon. Since most of
the signal power is at high
angles, it continues to
penetrate the absorptive D
-layer on the way up, re-
flect off the F2 layer, then

penetrate the D-layer again
on the way down. At lower
angles, the available
power is much less, due to
ground interaction with the
antenna, and the low-angle
path suffers additional
losses by passing through
the D-layer (twice), at lower
angles. For example, if the
D-layer is 30 miles thick,
the high-angle ray will pass
through about 30 miles of
absorptive D-layer (twice),
but the 30-degree ray will
pass, at that angle,
through 60 miles (twice).
(See Figure 2.)

In Figure 2, we observe
two of the three mecha-
nisms that combine to at-
tenuate low-angle daytime
signals: (1) Compare the
radiated power, which is
about 2db below peak at
70 degrees, with the 30
degree angle, which is
down about 14db. (2)
Compare the distance the
rays must travel through
the absorptive D-Layer
(twice) at various angles:
the 30 degree ray has
about twice as much loss
as a very high angle ray.
(3) Add the normal at-
tenuation due to path
length (not shown). These
three factors, plus a little
loss in the troposphere, all
combine to attenuate low-
angle signals in the day-
time. As the sun gets
higher, D-layer ionization
intensifies, and the effec-
tive range decreases fur-
ther.

From late evening to early
morning, 75 meters may
spread out to 1500 miles
or more, as the D-layer
disappears and absorption

is no longer a factor in
path losses. The typical
NVIS antenna pattern
shows the signal power at
20 degrees is down 20db,
so it is more likely that
1000-2000 mile contacts
are made not by the -20db
single-hop ray, but two or
even multiple hops from
the much more powerful
rays available at the higher
angles. Another factor in
"stretching out the band" is
the Pedersen ray hop, a
mechanism that may be
roughly described as duct-
ing in the F-region of the
ionosphere. One unfortu-
nate effect of the band
"going long" is that many
thunderstorms will exist
during the warm months
somewhere within that
giant coverage area. This
leads to a great deal of
static noise that tends to
render the low bands
rather useless in the sum-
mer, at night - particularly
for weak-signal contacts.

In the morning, the sun
gradually reestablishes D-
layer ionization. It starts
absorbing signal power like
a giant blanket of attenua-
tion, and its effect in-
creases steadily (more or
less) as the sun gets
higher. With the NVIS an-
tenna, the low angles
where RF power is lowest
will become useless out at
some point, and the practi-
cal signal path distance
will draw in to two to three
hundred miles radius by
mid-to-late morning.

This is because most of
the signal power is at high
angles, and only the main

(Continued on page 10)
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lobe of the antenna is pow-
erful enough to penetrate
the D-layer twice. By late-
morning (typically), signals
beyond 150-200 miles
usually become very weak,
then inaudible. Raising
both antennas substan-
tially (to 125 feet) would
provide more power at
lower angles and thus in-
crease the range and/or
time available, but this is
usually quite impractical.
The practical solution is to
switch to 40 meters, where
D-layer absorption is much
less and the antenna is
twice as high in terms of
wavelength. Switching to
20 meters will give nation-
wide coverage, but with a
wide skip zone, assuming
the F2-layer is undis-
turbed. Amateurs, short-
wave broadcasters, mili-
tary, maritime, and avia-
tion stations regularly
switch frequencies with
the day-night cycle, to
maximize reliable signal
levels at a given distance.
Of course, the "numbers"
are widely variable, de-
pending on prevailing iono-
spheric conditions and the
environment of the an-
tenna, particularly ground
conductivity. The
"numbers" are roughly
based on carefully logged
US Army tests, where they
compiled the percentage
of messages accurately
passed, for various fre-
quencies at various times
of the day and night, and
generated frequency-time
charts There are occasion-
ally exceptions, but this
article is concerned with

reliable tactical communi-
cations, not occasional
exceptions caused by un-
usual, atypical band condi-
tions.
All of this explains why the
reliable, effective path
length on 75 meters con-
tracts and expands with
the day-night cycle.
Another consideration is
ground quality, consisting
of conductivity and dielec-
tric constant. The power
lobes and nulls of an an-
tenna's radiation pattern
are created by the distant
mixing of the direct and
ground-reflected rays,
which may be in phase for
a lobe, out of phase for a
null, and everywhere be-
tween for the intermediate
levels of power. The
ground's conductivity in
the immediate vicinity of
the antenna affects the
feedpoint resistance and
degree of power absorp-
tion. The ground quality
out to several miles will
affect the radiation pat-
tern. Excellent quality
ground, such as sea water,
will provide the best re-
sults, while poor quality
ground will absorb more
power and substantially
shift the phase of the re-
flected ray, greatly reduc-
ing power at low angles.
Variations in ground qual-
ity from one location to the
other explains why one
station with a relatively
poor antenna may enjoy
much better signals, over
very good ground, while
another station with a
highly-optimized antenna
may have a relatively poor
signal, over poor ground.

Since ground quality is
what it is, the operator with
very good ground need not
go to extra trouble to opti-
mize his installation, while
the operator with poor
ground should optimize his
antenna to the greatest
practical extent. Average
ground is considered to be
5 milliSiemens per meter
(mS/m) and a dielectric
constant of 13. The topog-
raphy of the land in the
vicinity of the antenna also
affects the pattern. The
height above average
ground affects the feed-
point resistance as follows:

Meters Feet Ohms
4 13 8

6 20 15

8 26 25

10 32 35

12 40 46

14 46 57

Table 1: Feedpoint resis-
tance of a center-fed, reso-
nant half-wave horizontal
wire dipole, over average
ground.

In Table 1, the dipole was
modeled over average
ground, at various heights.
For each height, the dipole
length was optimized to
resonance. It is apparent
that regular dipoles should
be mounted about 41 feet
high, if the lowest possible
SWR is to be achieved,
when feeding with 50-ohm
coax. Alternately, a folded
dipole may be placed at

(Continued on page 11)
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about 16 feet. Since there
is a 4:1 transformation
with folded dipoles, the
feedpoint resistance will
be around 50 ohms. The
folded dipole will also have
considerably broader
bandwidth.

A desirable effect of the
NVIS vertical lobe is the
reduction of received at-
mospheric static from dis-
tant storms (in the day-
time), since most atmos-
pheric static comes in from
angles below about 15
degrees. Narrowing the
vertical beam width of the
antenna reduces the noise
further. This is accom-
plished by lowering the
antenna until the best sig-
nal-to-noise ratio is
achieved. Alternately, the
antenna may be raised to
0.2-wave and a reflector
element installed under-
neath, on the ground, to
create a 2-element yagi
thereby narrowing the
beam width and increasing
the gain. This will improve
the s/n ratio further, on
sites with poor soil. Experi-
ence shows that storms
may be heard when they
are within the antenna's
effective area of coverage,
which is much greater at
night than in the daytime.
When the storms are
nearby, no amount of an-
tenna fiddling will improve
the static - but if your con-
tact is at, say, 150 miles,
and the storm is at 300
miles, lowering the an-
tenna will certainly im-
prove the signal-to-noise
ratio by reducing the effec-
tive signal radius to ex-

clude the storm.

The frequency to be used
at any particular time is
selected to fall between
the vertical MUF (the high-
est frequency that will re-
flect back down from
nearly straight up), and the
upper frequency end of
severe D-layer absorption.
Typically, this is 40 meters
in the daytime and 75/80
meters at night. 160 me-
ters may be used in the
wee hours, if RF begins to
break through the F2 on
75. In actual practice, 75
may be used for regional
contacts from about 5 PM
to about 9 AM, and 40
meters will carry you
through the day from 9 to
5. There are several excep-
tions worth noting: (1) 75
may be useless at night, in
the stormy months, due to
high static - and 160 cer-
tainly is. (2) 75 may drop
completely out in the wee
morning hours due to fail-
ure of F-layer reflection.
This is when 160 may be
employed, assuming the
static will allow it. (3) 40
may drop to unusable lev-
els during the day due to
solar activity. Other bands
will be affected as well.

Another factor to consider
is groundwave. If the sta-
tions are close enough, the
groundwave and skywave
will mix in the receiver, and
cause multipath distortion,
due to the considerable
difference in path lengths.
For example, for stations
10 miles apart, the
groundwave will travel 10
miles, but the skywave will
travel 200-300 miles. For
this reason, groundwave

must be reduced as much
as possible. This is done by
both stations lowering their
antennas to the practical
minimum height. This is
usually 10-15 feet across
open spaces, and 4-6 feet
on fences.

Some people operating
mobile have noted a small
"dead zone" that extends
several miles outside of
groundwave range. This
may have one of two
causes, or both. First, the
fixed station is running
NVIS, but the mobile is
running a vertical whip. RF
power arriving from directly
above the whip cannot
induce current into it. This
is why military vehicles are
instructed in their Field
Manuals to tie the whip
down. Second, some re-
searchers theorize that the
vertical NVIS lobe has a
tiny "hole" right at 90 de-
grees. The reasoning for
this is that the up-going
wave and the down-coming
wave cannot occupy the
same space without phase
cancellation - so we might
say that there is a "skip
zone," albeit a tiny one.
The author believes that
both of these mechanisms
may come into play in cer-
tain circumstances.

Why Do It?

First and foremost, to com-
pletely eliminate the skip
zone. This enhances all
forms of local and regjional
HF communications, for all
practical and experimental
purposes.

Emergency groups

(Continued on page 12)
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such as ARES and RACES
are studying NVIS propaga-
tion, techniques, and
equipment deployment for
emergency preparedness.
NVIS is the tactical com-
munication system of
choice in mountainous
areas, any areas without
complete repeater cover-
age, and all situations
where repeater-based sys-
tems have failed or might
fail. With the recent re-
lease of manufactured
mobile and even portable
HF radios, HF, and anten-
nas employing NVIS propa-
gation, should become
much more popular and
useful for disaster tactical
communications.

Researchers and users
have observed that NVIS
antennas work considera-
bly better in the valley than
on the mountain top. This
is due to much better
ground conductivity in the
valley than on the dry,
rocky mountain top. This
happy fact eliminates a lot
of unnecessary climbing,
and allows the antenna to
utilize trees for both sup-
port and cover.

NVIS-equipped Amateur
fixed stations enjoy re-
gional nets and rag-chews
without the annoying skip
zone. It is particularly use-
ful to net controllers and
emergency practice
groups. All fixed stations
should take steps to imme-
diately supplement their
antenna farms with at
least a dual-band NVIS
antenna (described
herein).

Antenna and propagation

experimentation is FUN!
Building and deploying
antennas is as close as
many hams get to home
brewing. NVIS is as easy as
antenna experimentation
can get. The antennas are
simple, and are installed
very low. Light-gauge wire
and nylon string may be
nailed to trees at extension
-ladder heights. Dropping a
dipole and making a
change to it takes only
minutes and may easily be
done by one person with-
out the need to obtain
helpers or plan a big event.

NVIS antennas are
stealthy. Communism-by-
contract property owner's
associations have re-
stricted the placement of
visible antennas and se-
verely stifled Amateurs'
pleasure, emergency pre-
paredness, experimenta-
tion, and innovation. With
NVIS, a fine wire may be
brought through the trees,
or routed along the top of
a privacy fence. The Ham
thusly equipped may never
win any low-band DX
awards, but will still have
ample opportunities for
QSO0s and nets within the
regional circle provided by
an NVIS antenna in the
daytime, in addition to
some low-band DX at
night, particularly in the
winter when the storms
are gone.

If you could only have one
antenna, it should be an
NVIS with ladder-line feed
and a tuner, as this may be
operated on all bands. The
"best" multiband antenna
is probably the 260-foot
dipole, or 520-foot loop,

with 76 feet of windowed
ladder line and a tuner.

How to Make a Good NVIS
Antenna

The best NVIS antenna is
one which is simple and
effective. One favorite is
the dual-band dipole. This
antenna uses two dipoles,
one for 75 meters (about
122 feet), and one for 40
meters (about 65 feet),
both connected directly to
50-ohm coax and sup-
ported at 5 points by trees
at 10-12 feet. The two di-
poles should be well sepa-
rated at the ends, or they
will interact. They may be
strung up in an "X" or a "+"
shape. The bandwidth of
the 75-meter dipole will be
quite narrow (<100kc), so
it will benefit from using
two sets of stagger-tuned
wires. Some researchers
recommend that the ends
of the wires should be a
few feet higher than the
middle. This will increase
gain and raise the feed-
point impedance a bit. If
the feedpoint impedance
is too low to match, the
antenna should be a
folded dipole, which will
raise the feedpoint imped-
ance by a factor of four.
Stringing the antenna over
a highly conductive sur-
face, such as salt water or
a wet, acidic marsh, will
substantially improve the
antenna's performance,
compared to stringing it
over dry rock or sand.
Since the support points
are typically 10-12 feet
high, the wires must be
(Continued on page 13)
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both light and pulled tight
to remove annoying sag.

Appropriate wire ranges
from #17 aluminum elec-
tric fence wire, ($14 for
1/4-mile at farm-supply
stores), to #14 insulated
stranded copper THHN,
($15 for 500 feet rolls at
electrical suppliers, and
available in green). The
#17 aluminum isn't very
strong, but is almost invisi-
ble. The wire may be sup-
ported with green nylon
string, available at garden
centers. The center feed-
point and coax may be
built around a simple insu-
lator, waterproofed, and
nailed to a tree trunk at 10
feet.

Insulators and coax may
be sprayed dark green or
brown as needed. Anten-
nas below 8 feet should
use insulated wire to avoid
RF burns. Insulation does
not affect the performance
of antenna wire, except (1)
reduced wind and rain
static, (2) lowers the veloc-
ity factor a tiny bit, and (3)
prevents corrosion.

It is better to use a broad-
band current balun at the
feedpoint when using coax.
A simple choke balun
made of coiled coax may
be used if needed to re-
move common-mode cur-
rents from the line. Try to
design the installation so
the feedline extends away
from the antenna at a 90-
degree angle, for at least
one-quarter wave. Also, the
line should be detuned --
that is, it's length should
fall between resonance
points. If these are done,

feedline RF pickup and re-
radiation will be mini-
mized, and a balun should
not be needed. Detuning
the feedline is also the
cure for "RF in the shack"
problems. Suitable lengths
will depend on how the
antenna is fed and
whether one side is
grounded or not. See the
Antenna Book for deter-
mining appropriate
lengths.

For resonant dipoles,
avoid using twin-lead or
ladder line -- the feedpoint
of these low dipoles will be
well under 50 ohms and
attaching 300-600 ohm
parallel feedline will pre-
sent a severe mismatch at
the feedpoint. However, if
the antenna is to be used
nonresonant, with a tuner,
ladder line should be used
because coax is very lossy
when operated at high
VSWR.

There is a long-standing
myth that dipoles must be
resonant to be efficient.
Non-resonant dipoles of
similar size are just as effi-
cient as resonant dipoles,
assuming that (1) imped-
ance mismatches are
matched, (2) the matching
devices are designed so
that losses are insignifi-
cant, and (3) feedline
losses are minimized (use
ladder line when the SWR
is high). It is also important
to remember that baluns
and matching transformers
are quite lossy when oper-
ated with a mismatch on
either or both ends. The
ARRL Antenna Book shows
how to make baluns for
any ratio of impedance

transformation. The myth
come from the fact of se-
vere losses in mismatched
coaxial line. In the author's
experience, a 160-meter
dipole fed with ladder line
will outperform a 75-meter
resonant dipole fed with
coax, both at the same
height, and both operated
on 75 meters. This is be-
cause the larger antenna,
even though not resonant
on 75, has an "aperture"
twice as large as the
smaller one and thus cap-
tures, and radiates, more
signal. However, it does
have 4 partial nulls, while
the half-wave dipole has
only two.

To connect aluminum or
steel wire to copper, make
a couple of short #14 solid
copper pigtails, twist them
tightly into the aluminum
or steel elements at the
feedpoint, then solder an
S0-239, or direct coax
feed, to the copper tails.
Waterproof the dissimilar
metals connections with
waterproof grease and
Coax-Seal, or silicone
caulk. If any moisture
gets into the connection,
the metals will corrode one
another and make a nasty
rectification point. Me-
chanical connectors (split-
bolts or set-screw lugs)
may be used but they also
should be waterproofed.

Fancier (more expensive)
NVIS installations include
full-wave loops with auto-
matic antenna tuners at
the feedpoint. These an-
tennas, if installed at 15-
20 feet or more, will pro-
vide both excellent NVIS

(Continued on page 14)
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performance on the low
bands and DX on the
higher bands, where the
height of the loop is over
1/2-wave. However, the
pattern of the antenna will
have several peaks and
nulls on frequencies where
it is several waves long.

Two things about loops
are worth mentioning: (1)
Loops are resonant on
every harmonic, not just
odd harmonics like di-
poles, and (2) the lower
the frequency (greater the
length) of the loop, the
more harmonic points it
will have. For example, an
75-meter loop will reso-
nate at about 3.8, 7.6,
11.4, 15.2, etc. But a 160-
meter loop will resonate at
about 1.8, 3.6,5.4, 7.2,
9.0, 10.8, 12.6, 14.4, etc.
- and the peak SWR aris-
ing from imbalanced reac-
tances will be lower be-
tween all these points.
Therefore, a big loop
should be strung up, even
if it cannot be used on its
fundamental frequency
because of low feedpoint
impedance.

Carrying this idea further,
an operator with acreage
might run a really big loop
(like 1100 - 2200 feet)
atop a perimeter fence and
it would have so many
resonant points as to be
useful as a broadband
antenna -- although the
fundamental and all har-
monics below about 3-4
MHz might be unusable for
transmitting due to ex-
tremely low feedpoint im-
pedance, unless feedpoint
matching is used.

Another good antenna is
the 3-wire folded dipole.
This design may be used
on all HF bands, with a
tuner. The rules are pretty
simple: Make a 2- or 3-wire
folded dipole as long as
possible (preferably 260
feet). Feed it directly with
ladder line, and match it to
the radio with a balanced
line tuner. Use a 1:1 cur-
rent balun at the tuner's
input. The reasons: (1)
Feedpoint resistance of
low antennas will be very
low, typically 15 ohms or
s0, and the 3-wire folded
dipole will raise it by a fac-
tor of 9. (2) Ladder line
does not suffer any signifi-
cant loss when operated at
high line SWR (unlike
coax). (3) Balanced tuners
with the balun on the input
(the matched side) are
considerably more efficient
than unbalanced tuners
with the balun on the out-
put, because baluns are
only efficient when both
ends are matched.

Some emergency groups
are successfully experi-
menting with mobile anten-
nas mounted horizontally.
For example, pairs of 75
and 40 meter Hamsticks
make excellent shortened,
portable NVIS dipoles. The
mobile antennas are
mounted back-to-back and
fed in the center just like a
dipole. These are oriented
horizontally and placed a
couple feet above the roof
of a vehicle on a short
mast.

Other operators carry (1)
an autocoupler, (2) a 125'
roll of wire, and (3) traffic
cones or fiberglass stakes

in the trunk, for rapid road-
side NVIS deployment.
NVIS antennas have been
used as low as 18 inches
high. Surprisingly, S9 sig-
nals have been received
from an antenna mounted
10-1/2 inches high.

Preparing for Portable
NVIS Operation

Emergency communication
groups should create and
test an "NVIS kit" which
contains a sturdy NVIS
antenna, feedline, tuner,
and sundry tools, hard-
ware, and accessories. The
radio should be a small,
"all-band" rig like the Icom
IC-706, powered by a deep
-cycle battery. Hardware
should include a 20-30
foot telescopic pole, #18
nylon line, stakes, throwing
weights, hammer and
nails, extra feedline and
connectors, etc. Tools
should include the usual
electronics hand tools,
including a small butane
soldering torch and extra
butane fuel. Accessories
should include a folding
table and chair, a rain tarp
with it's lines, and an ice
chest with food and drink.
Another piece of hardware
worth having is the note-
book computer, with ap-
propriate software and
cables, that may be used
to provide radio teletype
traffic. The station should
also include a 2-meter
transceiver and antenna,
and a scanner.

The entire station may be
packed in a medium-sized
ice chest, using custom-cut

(Continued on page 15)
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foam rubber for the sensi-
tive parts. The serious port-
able operator will also
have a tent and various
other camping equipment
and supplies. Some clubs
even purchase and equip a
small travel trailer for this
purpose. This is the best
solution, since the trailer
will contain all the needed
equipment and supplies,
at the ready, and will also
provide a measure of secu-
rity and protection from
the elements.

Don't have just one NVIS
antenna. Have one at
home (a dual-dipole, or
multiband nonresonant, or
a loop), and have another
for fast portable deploy-
ment.

The portable antenna and
its feedline may be rolled
up on an extension cord
reel. You never know when
you may be needed to
quickly deploy a portable
station. The goal should be
to prepare to provide reli-
able regional tactical com-
munications services with-
out power mains, in the
midst of large-scale emer-
gency events. It's also a
good idea to have the ra-
dio "clipped" so that it may
be operated outside the
ham bands by emergency
officials who are author-
ized to do so. The station
will usually need to be lo-
cated at the incident com-
mand post - however, it is
very important to make
prior arrangements with
the authorities.

Tuners: The best tuner for
barefoot NVIS is probably
something like the MFJ

949E. It has a wide tuning
range, internal balun with
balanced output, three-
position antenna switch,
internal dummy load, and
a large cross-needle meter.
Of course, full power tun-
ers must be used with lin-
ear amplifiers.  Autocou-
plers by SGC and others
work very well at the feed-
point, provided the imped-
ance isn't too low. The in-
ternal autotuners in most
radios usually do not have
sufficient range to match
low antennas on 160. The
75/40 dual-dipole de-
scribed above does not
need a tuner, as the ele-
ments may easily be ad-
justed to resonance. If the
SWR at resonance is still
too high, raise the antenna
a few feet, because the
feedpoint radiation resis-
tance is probably too low.
Modeling over average
ground shows a feedpoint
resistance of 50 ohms at
around 41 feet high. Short
stubs with alligator clips
may be clipped onto the
elements at various places
to provide multiple reso-
nant points, and if bare
wire is used for the an-
tenna elements, these may
be moved around to match
the antenna (don't burn
your fingers).

Power Supplies: The port-
able station should use a
deep-cycle marine battery
and a portable generator.
Small "camping" genera-
tors in the 900 to 1800-
watt range, having both
13.8 VDC and 120 VAC
outputs, are the most pref-
erable. Connections to
batteries should be made

using ring lugs soldered to
the wire, attached to the
battery with stainless steel
bolts, washers, and wing
nuts. All connections
should be greased. The
battery should be con-
nected to a power distribu-
tion box, of the type with
several sets of 5-way bind-
ing posts.

How to Work NVIS into
Tactical Emergency Com-
munications

NVIS is not just an antenna
type or a propagation
mode - it is a tactical com-
munications system that
was designed by military
radio operators in the field.
The NVIS antenna is only
part of that system. The
other part is the knowl-
edge and cooperation of
the operators, which must
be accurately applied to
achieve the best results -
particularly when results
are a life-and-death mat-
ter. Emergency communi-
cations should be driven
by clearly written proce-
dures that have been well-
designed and tested. The
procedures should be
drilled on a regular sched-
ule, and the drills should
be followed by debriefings
attended by everyone, so
that all can learn to avoid
mistakes. Suitable proce-
dures are available in
books, Field Manuals, and
on the web. Look for ARES
and RACES web sites and
capture their procedural
documents. Other excel-
lent sources are FEMA and
MARS sites.

(Continued on page 16)
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Groups of operators using
NVIS must understand and
cooperate on the basics.
(1) All must be using NVIS
antennas (defined as any
horizontal antenna well
under a quarter-wave
high), as well as the radio
hardware and propagation
theory. (2) All must under-
stand that the frequencies
used must stay between
the total absorption and
vertical MUF ranges. (3)
The group must decide
whether it will equip itself
to use 160. (4) Calling fre-
quencies and other proce-
dures should be estab-
lished, in writing, with con-
tingencies clearly stated.
For example:

1. Meet at 7228 before 8
PM summer, 6 PM winter.
2. Meet at 3853 after 8
PM summer, 6 PM winter.
3. If the frequency is occu-
pied: Move UP 2 kc and
listen or call, for two min-
utes.

4. If occupied, move UP 2
kc MORE and listen or call
two minutes, etc.

5. When QSYing to another
band, if no contact made
in 6 minutes, return to pre-
vious frequency.

This procedure helps to
keep people from getting
lost and scattered on the
dial. It's a good idea to
keep assigned frequencies
in VFO A and B, or use ra-
dio memories.

In the evening, 40 will
spread out and suffer in-
terference from foreign
broadcast stations, and
later, show signs of fading
as the vertical signal starts
breaking through the di-

minishing F layer. Before
the operator is lost in the
noise, QSY to 75 meters. In
the mid-morning, as the
absorption rises and Kills
off 75, QSY to 40. The 60-
meter band should provide
a much-needed transition
frequency -- but, alas, the
government has limited it
to 50 watts EIRP and five
discreet channels...

The signals for every NVIS
operator within 200-300
miles, running 100 watts,
should be well over S9. If
you hear a very faint sta-
tion and want to work it,
switch to a higher dipole or
a higher frequency.

Running high power is
usually not needed. QRO
will greatly increase your
groundwave radius, and
thus, the number of possi-
ble stations which will re-
ceive multipath distortion.
High power may be needed
to overcome QRM or QRN.
Otherwise, keep the power
down, keep the ground-
wave close in, and let F2
do the work. If already get-
ting out an S9+10, why
QRO and make ita +207? It
you can't get above the
static, lower your antenna
and tell your field contacts
to do the same. If you can't
get the distance you need,
switch to a much higher
antenna with a lower angle
of radiation, or QSY to a
higher band.

Interesting "Rules of
Thumb" based on tests on
the 40 meter band (from
WAGUBE):

Returning briefly to the
"What's the best NVIS

height?" question, observe
the excellent research of
Patricia Gibbons:

"Assume a half-wave di-
pole at 1/4 wavelength
above ground as a refer-
ence for comparison: A
half-wave dipole at 6 to 7
feet off the ground will
have an attenuation of
approximately -4 dB. A half
-wave dipole 10-1/2
inches over lossy ground
will have a worst-case at-
tenuation of approximately
20 dB."

"Assuming correct choice
of frequency and a 10.7
cm solar flux value in the
200 range, a half-wave
dipole at 1/4 wavelength
above the ground would
provide a 20 dB over S9
signal reading at the dis-
tant station when the
transmitter has a power
output of 100 Watts. If the
transmitting station uses
an antenna at 6-feet above
ground-level, the resultant
signal strength would be:
16 dB over S9. If the trans-
mitting station uses an
antenna at 10-1/2 inches
above the ground, the re-
sultant signal strength
would still be S9!"

Links to More NVIS Study

This article:
http://www.athensarc.org/
nvis.asp

(and see also other articles
at www.athensarc.org/

techindex.asp)

A great introductory article:
http://www.qgsl.net/wb5ud
e/nvis/index.html

(Continued on page 17)
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What is NVIS?

(Continued from page 16)

The excellent site of NVIS
guru Patricia Gibbons,
WAGUBE:
http://www.tactical-
link.com
http://www.tactical-
link.com/nvis_member_pa

NVIS experiments:
http://www.sedata.net/nvi
s.html

Antenna Guru L.B. Cebik's
Notes on "Cloud Burners:"
http://www.cebik.com/wir

The HF Portable Group:
http://www.hfpack.com/

Technical background:
http://www.fas.org/spp/mi
litary/docops/afwa/U2.ht

e/cb.html

ge.htm
http://www.tactical-
link.com/field deployed n
vis.htm - lots of tests and

photos

Field Manual 24-18 Appen-
dix M -- Lots of info and
graphics (now on this site!)
http://www.athensarc.org/
fm2418m.asp

Army Manual TM 11-5985-
379-14&P for the
AS2259/GR Military NVIS
Antenna -

See esp. Section 3 (p.25)
for lots of easy NVIS the-
ory. Note: 78 pages, takes
a while to load!
http://www.co.missoula.mt
.us/acs/documents/TM%2
ONVIS%20antenna.pdf

Northern California RACES

Search Usenet groups for
NVIS (hundreds of postings
by NVIS experimenters):
http://groups.google.com/
groups?qg=nvis&ie=UTF-
8&0e=UTF-8&hl=en

The NVIS discussion group

on Yahoo Groups (350+

members):

http://groups.yahoo.com/
roup/nvis,

TELEX military NVIS an-
tenna (the AS-2259/GR):
http://www.telexwireless.c
om/MilitaryAntennas/Prod
uct.aspx?MarketID=9&Cat
egorylD=8&ProductID=58

The MINIBAC antenna sys-
tem and the neat web site
of Bonnie Crystal, KQ6XA:
http://www.gsl.net/kq6xa/

antenna/

m

Here is Some More Help From Our Friends

By Donn Hilton VA7DH
Have you ever ordered
something or sent a radio
out for repair and had it
come back packed in Sty-
rofoam popcorn chips?
What do you do with it? |
pack it up into plastic
shopping bags. The prob-
lem is that it really fights
going into a bag, static
electricity is keeping it
from going where you want

it to go. There are two things
you can use. One is an anti
static spray women use to
spray their synthetic cloth-
ing. Back when | had a CRT
type computer monitor |
would use a moist cloth to
clean the screen and then
spray the screen with anti

static spray and it took much

longer to coat up with dust.
In the case of the Styro-
foam packing you spray the

packing and also spray the
inside of the bag you want
to put the chips into. A
cheaper alternative that
works just as well is Win-
dex spray. In either case
the static charges get
shorted out and become
neutral. The chips go
where you want them to.
Sanity is restored. All is
well.
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