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Portable Antennas for
Out-of-the-Ordinary QTHs

Some ideas for antenna alternatives in unusual situations.

•

S orne time ago at a convention I met a
doctor. a medical missionary working at

a rel ief stat ion in the Sudan. Because of his
unique QTH. we had an interesting d iscus­
sion about mobile and portable antennas for
communication from the boondocks. His
bona fides include the fact that he is licensed
10ope rate on both amateur radio bands and as
a land-mobil e or point-to-point sialion in the
6.2 M Hz band.

The desert where he travels in one of the
worst in the world . Because of the harsh
cond ition s, the docrors organization re ­
quires him to chec k in twice daily on either
6 .2 MHz or 3.885 MHz (thai some mission­
ary hams in Africa usc as an official calling
frequency). If he misses two check-ins in a
row . search and rescue planes arc sent up.
Because of his unique hou.secalls , he docs a
101 of mobile and portable operating in the
lower HF region. His problem? How do you
reliably gel through the QRM and tropical
QRN with only 200 Walts PEP and a standard
loaded mobile antenna?

A KL7 government forester I met. .....ho
.....orks in Alaska. faces many of the same
problems as the doctor in the Sudan (but at
temperatures 100 degrees colder). He fre­
quently takes his lOO-Watt mobile rig into the
back country of Alaska. With only 100 Walts
into an ineffi ciently loaded mobile antenna,
how docs he reliably cut through QRM to talk
to the base station?

An earthquake or hurricane stri kes your
communuy, antenna towers collapse, tri­
banders are tangled masses of aluminum

tubing, dipoles arc snarled globs of Copper­
weld, and rig and Iincar amplificrs arc
smashed. All that's left is the IDO-Walt HF
rig in the car . Communications now are not
for fu n- they're deadly serious! How do you
establish reliablecommunications with only a
IOO-Watt mobile driving a 75-meter loaded
whip? Suddenly, the problems ofa Sudanese
doctor and an Alaskan forester aren 't so
remote .

Some Problems with
1\Iobile Configura tions

Because quarter wavelength antennas on
low-HF band frequencies are 30- 70 feet
high, full -size verncal whip antennas are not
practical (in fact , at frequencies below 10
meters full -size whiJb arc rare). A typical
short, mobile antenna (Figure I) exhibits ca­
pacitive resistance, so a loading coil is added
(L in Figure I) to the radiator and its induc­
tive reactance cancels the capacitive reac­
tance of the antenna. The inductor can be
placed almost anywherc along the radiator,
although base , center. and top-loaded designs
predominate. The actual inductance needed
varies somewhat with coil placement as does
antenna performance. (The resonators used
on commercial low-HF mobile antennas arc
loading coils encapsulated in weather-tight
housings.)

Mobile configuration is inefficie nt by
nature and little can be done to improve
matter s, An antenna matching device or
tu ne r helps upt imize power t ra ns fe r
and should always be used (especially with
solid-state final amplifiers that don't tolerate
vswr as easily as do tube finals) . With
portable configurations. we can improve
performance and look into options no! avail­
able to mobile operators . A basic assumption
is that operators needing emergency com­
munication are located in remote areas with
no access to the usual VHF bands which
would allow them to make contact with emer­
gency services through a repealer autopatch.
Here we are dealing with HF rigs operati ng
at the lower end of the HF spectrum in sit­
uations where a temporary antenna must
be erected.
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Figure 2B. The mechanical scheme for a
counterpoise groundplane.
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Figure / . A typical mobile antennafor a /vw­
HF bund.
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Figure 2A. The electrical system of" counter­
poise ground plane.

Figure 2C. An improved mobile anlenna
system, with two # /4 radials,
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Figure 3. The common dipole and the f'qua­
tion for determining approximate length ,

Some Solut ions

O ne solution to th ese problems is 10

provide a counterpoise ground plane. The
ground plane consists of IWO or more (even
one he lps ) quarte r wa vele ngth rad ia ls
connected to the antenna ground poi nt (i.e. .
the coaxia l cable shield connects to the vehi­
cle body). (See Figures 2A and 28 .) The
rad ia ls , made of # 14 wire , are relatively easy
10 stow.

A mobile antenna system thai shows con­
s ide rable imp rovement over the una ided
loaded whip, uses the normal bascmoem at­
tacbed to the rear quarte r panel adjacent to the
t runk lid (Figure 2C) . An all-metal, g round­
ing bindi ng post is installed through an e xt ra
hole dri lled in the base insulator. The bi nding
post , though small, easi ly acccmodates IWO

# 14 radia ls .
Anothe r so lut io n is to replace the mobile

antenna with a more effici ent , sto wable an ­
tenna that can be e rec ted when needed . A
milita ry surp lus H F whip antenna intended
for jeeps and cornrnunicarion trucks is col­
lapsible and effic ient.

T he commo n dipole is a lso capable of some
impressive results . The dipo le is made by
connect ing two quarter wavelength pieces
o f wire to a coa xia l cable transm ission line ;
one length to the cente r conduc tor, the other
to the shield of the coax. [In an emergency
zip (lamp ) cord and tw isted pairs of hookup
wire will do for a transmission line . I Figure
3 illus trates the co mmon d ipo le and the
normal equat io n fo r de te rmining appro xi­
mate le ng th . Actual length is fo und by
trimming length until the vswr d rops to its
lowest point .

Mount ing points fo r the ends o f the d ipole
a ren ' t always easy to find . Figure 4 shows
a n a lter nat ive an te nn a tha t work s we ll
for portabl e ope rat io n . Th is inve r ted ­
vee d ipole docs not need end suppo rts but
uses a s ing le cente r support . Each leg is
6 percent longer than that of a nomi nal
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Figure 5.1. Hose support o/2x 4 'J.
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Figure 4. An inverted-vee antt:/lIfl1 .

dipole . Since the apphcanon... is both tem­
porary and eme rgency in nature , construc­
tion methods unth inkable in a permanent in­
srallanon are acceptable .

There a rc three problem !'>: I ) the antenna
must be portable fo r backpackers or stowable
fo r vehicles: 2) what are the mater ials and
means of construction for the ma st; and . 3)
how is the mast supported?

T he Mast

One sol ution is using: a te lescoping T V
antenna ma st to support your ante nna . A
mob ile wh ip and its associated radial s
can be mourned at the top. or an inverted
vee installed (Figure 4) . These rna...ts collapse
to 6 -8 feel. but can be slipped up to 18,
25 . 3D, 40. or even 50 feet . Keep in mind
that the larger model s arc heavier and require
more than one person to install. Even a
3D-foo t model can be a bit hairy 10 install
a lone.

PVC plasnc plumbing pipe can also be used
forthe inverted-vee antenna. If you' re using a
vehicle lengths of up to 10 feet a rc available .
Longer lengths can he put togethe r on s ite by
jo ining o ne or more sed ions together with
couplings (a lso available at plumbing supply
outlets ) . However. PVC pi pe is fl exible and
any diamete r below l .S-inch diameter wil l
not stand alo ne without guyi ng . While a s in­
gle JO·foo t sect ion will stand alone, two o r
more sectio n!'> will not support borh itself and
the weight of the antenna . Guy ing can be
do ne with ropes. o r on a temporary basis ,
heavy twine .

Another a lte rnative is to ca rry s\1.'C1 TV
antenna masts . These ma...ts , available in 5­
and 10 -foo( lengths , a rc flared o n o ne end and
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Figure 58. IT rtHJjtripod mOlmt.

c rimped on the o ther so they can be joined to
form longe r leng ths . Guy wire r ings fo r addi­
t ional support a re a lso avai lable from suppli­
e rs of these masts . Also avai lable are a vari­
ety of roof-top mount ings that will a lso aid in
ground mount ing.

Base Mounnngs

An unusual solution I saw o n the Oute r
Banks in No rth Carolina was one used by a
C B ope ra to r /bass fisherman . Steel tubes
welded to e ither the front or back bumper and
us ually used for mount ing surf casting rods
we re used by this CB operator to mount IWO

10-foot T V mast sections . The upper end o f
the ma st was his II -mete r ground plane an­
te nna (F igu re 4 ) . T h is sa me mounti ng
method could be used for simila r amateur
antennas. inverted-vee d ipoles , o r VHFI
UHF ante nna!'> .

If thc ante nna installation is short- term and
temporary . long-term integrity is not a prob­
lem . So , if you plan ro camp or a re stra nded
for a few days, mounting the mast to the back
of the vehicle with a pair of V-bolts works
nicely .

For lightweight masts (up to about 25 rcen
an X-shapc..'d base o f 2x4 's (Figure 5A ) o r
even a Christmas-tree holde r will work . A
TV antenna tripod (Figure 58 ) is a lso ea... ily
adapted for ground use. Of course, none o f
these th ree a lte rna tives can be depended on ro
be self-supporti ng . but must be guyed even if
used for o nly short periods. Because of the
temporary na ture of the installat ion , a lu­
mi num o r wooden tent pegs work fine in the
short run to anchor guy wires .

Another Problem- Electricity

Simple tools arc a mu st for building and
repairing s imple antennas in the field (fo r
ex ample . a 12-V DC so lde ri ng iron that
runs off th e vehicle batte ry ). T here arc
two alterna tives that can he used in provid ­
ing power - one , the l 2·VDC from th c
vehicle electr ical sys tem; or second , operate
from I IO-VAC generated by a light plant
generator .

When boondoeking in a fou r-wheeler or
othe r vehicle . it is wise to use a dual battery
system . Two separate 12-VDC auto batteries
(with high amp-hour capac ity) a re connected
in parallel w ith the a lternator. Diodes a re
rated at lOO-amps, 50-volt piv, and are used
to isolate the two batte ries Such assemblies
arc available from van conversion and recre­
ational vehicle shops. II' s definitely not to
anyone's advantage to run down the vehicle
battery opera ting the rig- not only can' t you
stan the t ruck . but you ca n' t even call fo r
help.

Concfu..ion

Opera ting radio co mmunica t io n equi p­
ment unde r pnmuivc conditions depend...
on two fa ctors : th e avai lable e lectrica l
po wer and an effective and efficient antenna
system . W ithout going into detail about
gett ing power in remot e loca tions . I have
provided some suggest ions that will help
you begin planning your o wn survival radio
system . •
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