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Portable Station at a Park
WRC Silver Bullet 1000 coil on tripod with military-style whip




Introduction



Claims and Disclaimers



Basic Antenna Theory



Another very important concept relevant to antenna design is
resonance. Everything which has mass has a natural resonant
frequency.

An example is the crystal wine glass which, when impacted

by sound waves from a professional singer at its resonant
frequency, sees the transfer of sufficient energy from her vocal
chords to make the glass vibrate and literally shake itself to
destruction. The same thing can happen when wind howls
through a suspension bridge causing it to bend and twist until it
falls apart into the water below.

If you ever felt the energy at a rock or organ concert, that was
likely the result of low-frequency sound waves matching the
resonant frequency of bones, muscles, or organs in your body.

When radio signals strike an antenna which has the same
resonant frequency, there is significantly more energy
transferred than when tuned to a different frequency.

Physical characteristics determine the resonant frequency of an
antenna: material and size. Copper and aluminum have slightly
different resonant frequencies for a given size, but length of the
element is the most determining factor.

While we are interested in matching wavelengths, in the
practical world we generally focus on half and quarter
wavelengths when designing antennas due to size restraints.

Another concept to mention is capture area. This simply means
that the bigger an antenna is, the more area it will have for
propagating waves to strike and be captured for a receiver.

While non-resonant antennas, particularly long wires with lots
of capture area, can and do work, I generally prefer to take

advantage of the greatly increased efficiency which resonance
provides, even if that entails extra effort in the tuning process.



Getting Started



Depending on band conditions, most POTA activity occurs on
two primary bands: 20m and 40m. While you could buy a large
set covering all the ham bands, your best bang will come from
those two bands. For higher frequencies, you might be better
off with a single telescoping whip which I will discuss later.

If you could only afford one hamstick, it should be for 20m. If
your initial budget is larger, add a 40m stick to your kit.

Performance will vary somewhat but is more dependent on
ground conductivity and the rest of the antenna system than on
the particular hamstick make and model you choose. By “rest
of the system” I am referring to the counterpoise, usually a set
of radials or whatever the hamstick is mounted to.

When people ask how well hamsticks work, I often mention
that I completed a “Kilo” award (twice!) at Adirondack State
Park (US-2001) with just a pair of hamsticks, often mounted to
the stern rail of our sailboat dock-side on Lake George.

In a simple basic mobile setup, hamsticks can be attached to
your vehicle using any of a wide variety of mounts. Vehicle
mounting offers both speed and simplicity. Setup is virtually
instantaneous, so you can be on the air moments after pulling
off the road. Even if you later choose more extravagant
portable antennas for full-day outings, you might use your
trusty hamsticks for quick and easy operation during lunch
breaks or when time in the field is limited by other constraints.

You might be tempted to save time and trouble with a magnetic
mount on the roof of your car. While this works well on VHF
and UHF frequencies, it can be significantly less efficient on
HF bands, particularly 40m and lower.

You can improve the performance of a mag-mounted antenna
by attaching some radials, but an elevated wire counterpoise
usually needs to be tuned, and this can defeat the purpose of
choosing a simple antenna.
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Hamstick on Tripod and Clamp Mounts
with push-on counterpoise wire connections



One downside of hamsticks is their relatively limited
bandwidth. This is a function of all shortened antenna designs
which present a high “Q factor.” One reason I prefer resonant
antennas is because I can usually leave the tuner in the car.
Nevertheless, the tuner can come in handy for widening the
usable bandwidth of a high-Q antenna like a hamstick.

Hamsticks are usually tuned to resonance by adjusting the
length of the stainless steel “stinger” whip. I often use my
RigExpert Stick 230 antenna analyzer to adjust the antenna.
Without an analyzer, you can use an external SWR bridge or
the SWR metering function in your radio for checking and
tuning the antenna.

Set your rig in the band and frequency area you plan on
operating. Using low power for tuning is always a good idea.

TIP: With my Yaesu FT-891 portable rig I set the AM power
output level for 5 watts. When I want to check SWR and tune
up I simply switch the mode to AM. After tune-up, I switch
back to the mode I will use for operating which will return the
rig to its regular output power setting, usually 100 watts.

I recommend you make hamsticks easier to adjust in the field.
The tiny hex socket set screws securing the stinger are really

hard to find if dropped and they require a special tool. Start by
replacing them, ideally with knurled head thumb screws, or at
least with screws which have Phillips or regular slotted heads.

Next, adjust the tightness of the screws so the stinger can be
just barely adjusted by hand. Screws should be tight enough to
prevent slipping but loose enough so you can move the stinger
up and down as required for tuning without tools.

My second trick is to keep one stinger long for CW and digital
band segments. My CW stinger is 48” long overall. Trim the

other for the SSB band segments, usually requiring removal of
about 6 inches off the end. My SSB stinger is 42” long overall.



Short Telescopic Whip



Some people think the best way to deploy hamsticks is in pairs,
as a dipole, using a duplex mount with one stick basically
grounded or even an “octopus” hub to cover multiple bands.

I'am NOT a fan of hamstick dipoles, and these are my reasons:

A) Using hamsticks in a dipole configuration defeats their
purpose. I use hamsticks for quick & easy activations,
especially in the winter when there’s snow on the ground and
it’s cold out. I can set up a hamstick on a tripod in under a
minute. It takes another couple minutes to lay out some radials.

Setting up a dipole takes considerably longer because you need
to set up a mast, and then tuning takes even longer when you
have two antennas. Tuning can even turn into a nightmare.

B) A dipole that low to the ground has a very high angle of
radiation. On 40m it would be pure NVIS. The range probably
would be limited to a couple hundred miles. That’s fine for
EmComm but not ideal for POTA.

As a vertical, the angle of radiation is low and reaches out
much better. I routinely get into the EU and UK on 20m and
have even gotten into Greece on 40m.

C) Making a dipole requires two hamsticks per band plus a
mast and special duplex mount. That more than doubles the
cost which is another reason to use hamsticks: they’re cheap.

D) Unless you have an octopus hub of some sort, changing
bands takes many times longer than a single vertical.

E) The dipole is directional. The vertical is omnidirectional
and hears/reaches more hunters.

I think that about covers it. Stick to a vertical configuration
and keep it as simple as possible for less trouble and more fun.
Hamsticks definitely represent some of the best antenna values
for portable operation and POTA.



Hustler Resonator with Whip



Multi-Band Vertical Antennas



WRC Sporty Forty Coil



WRC Sporty Forty Deployed

extends range of telescopic whips



Sectional Military-style Brass Whip
AT-271/PRC clone with 3/8-24 (UNF) threaded base



Wolf River Coils Silver Bullet 1000
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WRC Silver Bullet 1000 coil with military whip
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Deluxe Super Antenna Kit




Deluxe Buddistick Kit

Yaesu ATAS-25
Portable Antenna Kit



Yaesu ATAS-25 Deployed
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REZ Ranger 80

heavy-duty coil with radial puck



Chelegance MC-750

with easily removable jumper for 20m



Chameleon MCC Multi Configuration Coil




Hustler VP-1 Multi-band Adapter Plate



i

Tent Pole Antenna Parts
with 40m coil and guy system for windy days



40m Loading Coil

with easily removable jumper for 20m

Tunable Tip
can be adjusted in/out for the lowest SWR



40m/20m Vertical Antenna Drawing

155 DIA ALUMINUM ROD AT TOP

/ APPROX 36 INCHES LONG

3-FOOT ALUMINUMTENT POST
SWEGED TO TUBING INSIDE DIA
TYP X4 PIECES

STAINLESS STEEL HOSE CLAMP
SECURES PYC TO ALUMINUM TUBING

38 TURNS #14 INSULATED COPPERWIRE
ON MIDDLE 4.5 INCHES OF PYCTUBING
APPROX 9.5 uH INDUCTANCE

SHORT COIL WITH JUMPER FOR 20M

50 Q) COAX FEEDLINE AND
COUNTERPOISES ATTACH HERE

9 INCHES
3/4"SCH 40
PVCTUBING

40/20-METER BASE LOADED ANTENNA
1.05"0D

OVERALL HEIGHT ~ 15 FEET
D. DICKEY, WV1W
24 OCTOBER 2019
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Remote-Tunable “Screwdriver”’ Antennas

Rooftop-mounted Tarheel



Yaesu ATAS-120A



Magnetic Loop Antennas

CHA F-LOOP 3.0 Plus

two-section aluminum radiator — diameter < 3 feet



There are many reasons that magnetic loops haven’t been more
widely accepted. First off, they represent a major deviation
from typical antenna concepts and designs. There is a bit of
“black magic” at play as they are not well understood by most
“old-school” operators.

Mag loops operates by capturing and resonating the magnetic
field component of electromagnetic waves. This contrasts with
traditional antennas that focus on the electric field component.

Secondly, they are expensive. Most good commercial models
start at $400 and can easily exceed $650 after desired options
are added. This puts them outside the budget of many
operators, particularly those just getting started with POTA.

Many have severe power handling limitations. The model
shown on the previous page handles only 25 watts SSB and 10
watts CW/digital, just about twice what’s considered QRP.

Next up, they can suffer from reliability issues. While the
mechanical construction of the loop itself is relatively simple,
I am personally aware of the many problems a friend has
experienced with his magnetic loop, mostly involving the
required electronic control box.

Finally, they don’t lend themselves to quick and easy band
changes. A resonant dipole or full-size quarter wave vertical
easily covers an entire band without tuning. By comparison,
magnetic loops are extremely high-Q antennas, and frequency
changes often require retuning at the control box.

In short, while mag loops do have their followers, I do not
presently recommend them for POTA and EmComm.

If you are inclined to consider a magnetic loop, I encourage
you to watch some of the videos posted by VE3TWM on his
YouTube channel Outdoors on the Air where Tracy shares his
experiences with a mag loop antenna.



Antennas for VHF & UHF
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Wide-band Discone Antenna



Wire Antennas



40/20m Linked Dipole Kit with Coax
includes throw line with weight and lines for ends with stakes



Dipole Wire Antenna Lengths

USA cw cw cw DIPOLE
BAND | BOTTOM TOP MID LEG-FT
160 1800 2000 1900 123.2
80 3525 3600 3563 65.7
60 5332 5405 5369 43.6
40 7025 7125 7075 33.1
30 10100 10150 10125 23.1
20 14025 14150 14088 16.6
17 18068 18110 18089 12.9
15 21025 21200 21113 1.1
12 24890 24930 24910 9.4
10 28000 28300 28150 8.3
USA SSB SSB SSB DIPOLE
BAND | BOTTOM TOP MID LEG-FT
160 1800 2000 1900 123.2
80 3800 4000 3900 60.0
40 7175 7300 7238 32.3
20 14225 14350 14288 16.4
17 18110 18168 18139 12.9
15 21275 21450 21363 11.0
12 24930 24990 24960 9.4
10 28300 29700 29000 8.1
10T 28300 28500 28400 8.2

General Class Frequencies in KHz
10T = Technician Class Frequencies
Bold = Primary POTA Bands
Leg Lengths in Feet
Overall Length = Leg x 2

Always Cut Long - Trim to Resonance




Dipole/Inverted-V Construction

BNC and UHF Binding Post Connectors



Easy Links

Single Alligator Clip Link
wires secured to plastic tubing with knots

Dual Alligator Clip Link
wires secured with zip ties as shown or a square knot



Locally Available Antenna Parts

High Visibility Reflective Orange 550 Paracord

reflective cord is ideal for late shift activations



GB' SOTABEAMS

Hopper Antennas

.ready for your adventure

SB OTABEA s

AMATEUR RADIO FORTHE OREAT ©

SOTAbeams Band Hopper Linked Dipole
available for 80m, 40m, 30m, and 20m bands



20m Speaker Wire Dipole Antenna
simple, inexpensive, & effective



Arborist Throw Line and Launcher
with throw weight



2-Piece Spinning Rod

medium-duty, 8-feet long




MyAntennas End Fed Half Wave Antenna

resonant on 40/20/15/10m without tuner
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Frequency, kHz

Good 9:1 UNUN Test Plot
acceptable SWR over entire range

ii‘ﬂ 17 000 lléi N 2 000 8 00
Frequency, bz

Defective 49:1 UNUN Test Plot
high SWR over entire range



I prefer resonant antennas because I can usually leave the tuner
in the car. Nevertheless, sometimes the antenna which worked
perfectly in my yard refuses to present a low SWR in the field.
That’s why I don’t leave the tuner home. Every once in a
while, for reasons out of my control, even a normally resonant
antenna wants help from a tuner. It’s best to be prepared.

There are some POTA operators who use non-resonant
antennas and simply rely on a tuner all the time. Chameleon’s
Hybrid-Mini and MPAS kit are examples of good non-resonant
antennas. This approach can indeed remove lots of frustration
from the process. It’s much easier to push a button and tune
the antenna automatically than fuss with adjustable coils,
telescopic whips, and linked dipole elements.

The primary reason I prefer resonant antennas is performance.
When I compared a non-resonant wire with 9:1 unun to my
resonant inverted-V the difference became apparent. Stations

I could work using the resonant antenna couldn’t even be
heard with the non-resonant wire, and both had about the

same capture area. Michael, KB9VBR, found the same to be
true when comparing his resonant WRC SB1000 setup to a
similarly sized non-resonant Chameleon MPAS with Mil whip.

So, while non-resonant antennas are almost universally less
efficient than resonant ones, sometimes this is a small price
to pay for the best use of your time and energy. This is one
of the decisions you’ll face, and the choice you make for one
activation might change for another!

While I prefer to use my wire antennas because I think they
work the best, I usually bring the tent pole antenna along to
have an option when there’s no way to hang a wire. Similarly,
I also carry a long wire (~ 62°) and tuner for situations where
the supporting tree is not near where I want to operate. This is
essentially an end-fed antenna, and it works quite well on all
HF bands with SWR adjustments as required via the tuner.



Antennas for the Low Bands

Stud Mount as Wire Adapter

between WRC coil and banana plug on wire element



Coil-Shortened Vertical Antenna
Calculator

You can shorten a vertical antenna by using a loading coil. This online calculator tells you how
the amout of inductance your loading coil will need to have.

% Total Height

oil Helght \

Radial wires or
conductive groundplane

Coil-Shortened Vertical Antenna Calculator

* For Total height of antenna in feet, start with 40

* Distance from antenna base to the center of the coil, enter 0
* Diameter of the conductor, enter 0.064 for 14 gauge wire

* Operating frequency in MHz, enter 1.8 for 160m

* Click the Calculate button

Change the total height and recalculate until the inductance is
83 uH or slightly less (the inductance of WRC’s Silver Bullet
1000 coil from their FAQ page). You should end up at about 43
feet using an inductance of 82.8 uH from the WRC coil.



Bloody Mary Mix 75m Loading Coll



Fg= 3.99 MHz - A = 68" 0" (20.73 M)
17" 0= (518 M) _l_ 17 O {5,008 M) 17" 0F (BB M) I‘ 17" O (5.8 M)
oo A
Ersd 304 uH
Trnaulator




Super Antenna MC80 Caoll

40m Hamstick with MC80 Coil



Antennas for the High Bands

VaN

1__________________{!]

T



l

o,
1

% \

Coax Choke aka Trap
sometimes called an “ugly balun”



Stacked Vertical



Feedpoint
just off ground

@ ring terminal at top

tie throw line here

40m sect

30m section

20m section

17m section

15m section

12m section

10m section

6m section

4 Radials
lay on ground

8-Band Stacked Vertical



6m 10m 12m 15m 17m 20m 30m 40m
53 45 14 19 23 42 81 111
white | black | white | black | white | black | white | black
SSB Stacked Vertical Wire Sections

dimensions in inches

6m 10m 12m 15m 17m 20m 30m 40m

56 44 13 20 22 44 78 120

CW/Digital Stacked Vertical Wire Sections

8-Band Stacked Vertical

showing all sections bolted together



Clip-on Radials Are Part of this Antenna Kit



Crossed Fan Inverted V

Paracord

Tent Stake

Crossed Fan Inverted V
40m NVIS with 20m and 15m skywave propagation



Inverted V Wire Antenna Lengths

USA cw cw cw INV-V
BAND | BOTTOM TOP MID LEG-FT
160 1800 2000 1900 117.0
80 3525 3600 3563 62.4
60 5332 5405 5369 41.4
40 7025 7125 7075 314
30 10100 10150 10125 22.0
20 14025 14150 14088 15.8
17 18068 18110 18089 12.3
15 21025 21200 21113 10.5
12 24890 24930 24910 8.9
10 28000 28300 28150 7.9
USA SSB SSB SSB INV-V
BAND | BOTTOM TOP MID LEG-FT
160 1800 2000 1900 117.0
80 3800 4000 3900 57.0
40 7175 7300 7238 30.7
20 14225 14350 14288 15.6
17 18110 18168 18139 12.3
15 21275 21450 21363 10.4
12 24930 24990 24960 8.9
10 28300 29700 29000 7.7
10T 28300 28500 28400 7.8

General Class Frequencies in KHz

10T = Technician Class Frequencies
Bold = Primary POTA Bands

Inverted V Angle = 45 Degrees

Leg Lengths in Feet
Overall Length = Leg x 2

Always Cut Long - Trim to Resonance




You don’t need a balun, but you could use a 1:1 voltage balun
if you have one and are so inclined. None of my antennas
include a balun, and they work just fine.

Element lengths for SSB or CW/digital frequencies should be
about the same as for an inverted-V listed in the table on the
previous page. Expect some interaction between the two bands,
and experimentation/trimming may be required.

Some readers may wonder just how a fan dipole works. The
answer is simple. Those elements who’s resonant frequency
matches that being either received or transmitted absorb

or transfer most of the energy. The non-resonant wires are
basically ignored. This is yet another example of the magic of
resonance and why it is so important to antenna design.

TIP: Consider a 20/10m crossed fan when space is tight.

So the next question is why this antenna exhibits short
NVIS propagation on 40m but has the potential for great
omnidirectional DX on 20m. The answer has to do with the
proximity in wavelengths of the elements to ground.

With the 40m elements so close to the earth, most of the

RF energy is sent straight up which hits the ionosphere and
bounces right back down. The 20m elements are closer to a
quarter wavelength above the earth so tend to radiate at a much
lower angle thereby skipping out at a similar angle to greater
distances. This design can work for both POTA and EmComm.

The supporting mast or tree limb should be 20-24 feet high
and, ideally, all four elements should terminate with insulators
and a length of paracord. The 40m elements need only a couple
feet of cord, but the 20m elements will require about 18 feet
(each) so the angle from the mast is 45 degrees or more.

A benefit from this design: the elements with their attached
cords anchored by tent stakes also act as guy lines for the mast.
This antenna, properly installed, can withstand a good breeze.



Original Linked Vertical

Original Tri-Band Linked Vertical



ring terminal at top
tie throw line here

16'-3"
top section adds 40m

link £

3’_9"
middle section adds 20m

link £

12!_3"
base section for 17m

4 Radials ~ 16’ each
lay on ground

Feedpoint
just off ground

40/20/17m SSB Linked Vertical



? ring terminal at top

tie throw line here

10/_2"

top section adds 40m

link £

61_7"
middle section adds 30m

link £

16"-3"
base section for 20m

4 Radials ~ 16’ each
lay on ground

Feedpoint
just off ground

40/30/20m CW & Digital Linked Vertical



Linked Vertical Feedpoint
with double-female connector



40/20m Linked Vertical Kit with Radials



Radials Clipped To Outside of SO-239



link ;
3797

middle section
adds 20m

link £,

12737
base section
for 17m

[] Portable Mast
about 18 feet high

16'-3"
top section
adds 40m

ring terminal at end of wire
tie cord here

Paracord
about 25 feet long
to tent peg in ground

Feedpoint
just off ground

4 Radials ~ 16’ each
lay on ground

40/20/17m SSB Linked Sloper



My Favorite POTA Antenna

8-Band Stacked & Switched Vertical



Mounts

Ready for Maritime Mobile POTA

mirror mount on sailboat stern rail



Spike Mount
with SO-239 connection and right angle adapter



Pedestal Mount
with SO-239 connection and right angle adapter

Pedestal Mount in Ground



Super Antenna UM2

universal mount for 3/8-24 antennas

Workman QRCS3 with Firestik K-4A

jaw clamp with 3/8-24 mounting stud



" Guard Rail Cable



Antenna Tripod Components

SuperAntenna Tripod
shown with 20m hamstick attached



Shadow Tech Field Tripod

low-profile with detachable hook for hanging a weight



.

WRC Tripod Adapter Plate

Super Antenna UM3 Mount



Radials



Radials Clipped Onto Mount



Radial Adapter

Radial Kit

adapter, triple tap, and extension cords



Extension Cord Radial Kit Deployed
with hamstick antenna and tripod mount



Portable Masts

SOTAbeam Travel Mast

Jackite Windsock Pole



TN@7 Engineering Portable Antenna Mast

Nom. Pipe 0.0 Average
Size (in) e

..
1 315 | 029
1-1/4 1650~ 1.360)
1172 {900 | 3590
2 23r5— 204D

314 1.050 0.804

Schedule 40 Plastic Pipe Dimensions

1” Pipe Fits Nicely Inside 1-1/4” Pipe



Pole Pruner 20m Antenna
with 3 guy lines to tent stakes



Sand Spike Portable Mast Holder

shown with tent stakes and stainless steel anchor lines



Snap Links at Top of Spike 3 Guy Lines
secured with hose clamp attached to tent stakes

e R

Drive-on Car Stan Trailer Hitch Mount
from SOTABeam from Max-Gain Systems



Speaker Tripod Stand

from Sweetwater



Cables & Connectors

25-Foot RG-58 Coax Assembly

with knurled barrel connector to join sections



BNC to PL-259 Adapter BNC Barrel Connector

Y = 0N

RCA Feedpoint with Tabs for Counterpoise Wires



RG-316 Coax with BNC Connectors



Useful Accessories

Dentron Jr. Monitor

ANTEHNA TRANSMITTER INDUCTAHCE
a B 4 55 A
a7 Aol .
2 ot ER N
W ‘. /',.l 1.?, ‘I r’-i

T B

) 0= - e 0= e o)
MODEL MFJ-G0ZH g " !

MFdJ Travel Tuner

with Baluw / 80 - 10 Metess | 150 Watis

MFJ Travel Tuner



Icom AH-4 Remote Antenna Tuner
controlled by circuitry in specific Icom radios



Yaesu FC-50 Antenna Tuner
made specifically for the FT-891

Parks on the Alr
A - ey

. Seaien
Wwviw

Yaesu FT-891 with FC-50

tuner fits conveniently under radio
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SHick 230 @ & W

RigExpert Stick-230

with sample plot of 40m antenna on a smartphone



Packing for POTA

Lunch Bag with Radio, Tuner, and Mic



Complete Station Packed in a Briefcase
rig, tuner, battery, mic, and antenna



Your First Activation

: 48

Setting Up at a Park



Take Time to Enjoy the View

a body of water can help boost your signal



Safety First

Ham Radio on the Rocks



Antennas for Digital POTA



Antennas for QRP POTA

Par End Fedz QRP Antenna
K4SWL photo



shown with optional RG-316 coax



Copper Fishing Wire
32# test ~ .030” dia ~ 22 AWG



DeWalt Chalk Line Reel

Late Shift Activation Tips



Antenna Tricks & Hacks



Figure-8 Wrap
prevents tangles - pays out nice



Videos to Watch



POTA on Social Media



Useful Links

Visit the Support Page
wvlw.us/antennas
for info on stuff in the book!

Reading a paperback or Kindle Paperwhite?
Visit the support page to access color photos!

Register your book for FREE updates!
wvlw.us/register



Meet the Author




Sample POTA Checklist



If you liked this book...

Be sure to check out...

The
POTA
Operators

How to Activate Anywhere—Anytime!



During portable operation and POTA
nothing is more important than your
antenna. This book is a complete
guide to the best and most affordable
portable antennas covering both
commercial and home-brew designs
of all types to get you on the air.
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