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Antenna for 160?

What's the Best

the inverted

turc r's ins tructions.
5. On the dipole far en ds , use
6 to 12 inch insulators similar
to those made by Hy-Gain.
Do NOT use "egg" type insu­
lators.
6. Do no t solder t he d ipole
f ar e nds after secur ing
th rough t he insu lato rs. The
a ntenna will have to be
trimmed to resonance. The
wires will be soldered after
resonance determination.
7 . Erect the center (apex)
insulator/balun as h igh as
possible. It shou ld be a mini­
mu m of 95 feet high to
obtain a between-leg apex

o
angle of 90. A 50 foot
height will give an apex angle
of 120° and is the maximum
angle at which the inverted
vee will exhi b it low angle
vertica l radiation. A 90° to
100° a ngle is highl y recom­
mended , bu t wit h less tha n
90°, signal cancellation a nd
severe loss of antenna effi­
ciency will result. These
figu res place the antenna ends
approximately 200 feet apart
a nd at ground level. It is
desirable to have t he antenna
e nds elevated ten o r more
feet , if height capa bilities per-

•vee compromise

likcly th e best all-arou nd
co mp rom ise 160 meter
a ntenna, giving ho urs of
enjoyable stateside contacts
and doi ng a respectable OX
job when the skip is long.

The inverted vee, ho wever,
is not to be co nstruc te d a nd
inst alled in a haphaza rd rnan­
ner. Set aside a Saturday
afternoon and do it properly.
To assist, here are a number
of suggestions and tips that
wi ll ensure a well-performing
installa tion.
1. Use number 14 or larger
copperclad steel wire for the
di pol e .
2. T h e ce n ter insu lator
should be a 1: 1 balun like t he
Palo mar, which covers 160
meters, or the like. Be certai n
t he ba lun selec ted does cover
160 met ers. Man y do not,
have a low freq ue ncy cutoff
arou nd 3 MHz, an d will no t
wor k at 1.8 MHz.
3. Cut the anten na lengt h
using the standard half wave
dipole formula of
468/f(M Hz) or 257 feet, 10
inc hes at 1.815 MH z.
4. Pre par e t he cen te r balun/
insulator a nd d ipole wires
accordi ng to the manu fac-

- -

ope n, your in verted vee is
lo uder. " Is th is mixing and
reinforcement of polariza­
tion? Possibly. You can find
on 160 some unusual propa­
gation and path quirks not
fou nd on any ot he r amateur
band. In t he lon g run , the
vagaries of propagat ion a rc
t he great equal izer so long as
the an tenna pe rforms at the
best possible efficiency.

If you have a tower
topped with a high freque ncy
tr i or mono-band beam, can
l a y a n adeq ua te ground
screen rad ial system (and I
am not certai n wha t is "ade­
quate"), and wish low an gle
OX radia t ion, then by all
means use t he tower shunt
fed as well-described in o ne
o r more previous articles. I A
3/8 wave inverted L type
ant enna is an ex cell ent per­
fo rmer, provided it too is
o pe rated aga inst a good radial
system. The short , commer­
cia lly available, base or center
loa ded 20 to 30 foot verticals
are poor performe rs eve n
used wit h a good rad ial
sys tem. Sho uld yo u no t want
o r be able t o inst all a radial
system, th e inverted vee is

T he downfall of potential
160 meter operators is

most usually the antenna
system. For some unex plain­
able reason, many persons
who would operate the 1.8
MHz ba nd a pparen t ly believe,
perhaps due to the frequency,
that any ante nna made to
load will produce satisfactory
results. Satisfactory results
are d ifferent to d ifferent
fol ks, but if 160 is to be
enjoyed to its potent ial, hap­
hazard ante nnas arc not the
medium.

It is no t the intent of this
article to debate 1.8 MHz
antenna type merits. That dis­
cussion has been unde rway
for decades. Anyone who has
operated 160 meters has his
o pinion, like ly biased to wards
his particula r usc o f t he ban d.

There simply is no "best"
antenna for all situations, but
taking into consideration
expense, ease of construction,
a nd the ability to produce
a l l-aroun d performa nce ,
whether it be local o r OX
communicat ion, th e inver ted
vee d ipole is probably the
best compromise. Full-sized
quarter wave verticals are
popular with the OX crowd,
but 160 meter pioneer W1BB
leads the m all with nea rly
130 cou n tries wor ked on an
inverted vee.

In my ge neral geographic
location, three operators
spent this past winter actively
chasing OX a nd co mparing
resul ts. Two stations were
inverted vee equ ipped, t he
thi rd had a full -sized quart er
wave ver tical. Lette rs fro m
and on-air commu nicat ion
wit h DX stations throughout
t he world were interesting.
The quarter wave vertical
s tatio n r an ked , o n t he
ave rage, slight ly be tter for
signal consistency com pared
to the inve rted vees, but
under certain cond it ions an d
over certain paths, the
inverted vees took honors. An
interesting comment came
fro m a Europea n, who said,
" When the ba nd is margi nal ,
your quarter wave competitor
may be copya ble whe n you
aren 't, bu t when the band is
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Fig. 1. Proposed ground screen radial system for 160 m eter
inverted vee (top view).

11 inches at the same fre­
q ue ncy. Th e se fe edline
lengths are calculated for
1.81 5 MH z. Should you elect
operation in othe r available
portions of the band , as shall
be discussed briefly later, in
addit io n to ad just ing the
dipole length, feedline length
will need to be changed. Use
these formulas for the calcu­
lation of an electr ical half
wavelengt h:

Foam

Any excess cab le between t he
ante nna and transmitter may
be coi led, taped and placed
out of the way.
11. Tuning the antenna may
be acco mplished through use
of a refl ectometer [swr
bridge) or wattmeter having
forward and reverse scales. Be
certain the inst rument is
accurate at 160 meters. Many
commo nly available swr and
wattmeters cut off around 3
MHz and are entirely in­
accurate at 1.8 MH z. The
least ex pensive swr meter
having reasonable accuracy at
160 meters tha t I know of is
the Swan SWR-3 at $10.95.
12. There are but two places

described except the center
ba lun/i nsulator will be a 4 :1,
such as a Palomar.
1 7 . Obser ved ra di ati o n
patterns of ac ute angle in­
verted vees suggest maximum
rad iation off the antenna
ends, no t broadside. Two
inverted vees at right angles
to o ne another are suggested
for maximum coverage of all
co mpass po int s. On certain
paths, startling signal strengt h
d ifferences o f 10 to 15 dB are
not uncommo n.
18. A re mo te- powered
changeover relay may be used
at the feedpoint for feedline
switching between antennas.
This saves the cost of one
fecdline but ad ds the cos t of
the relay and poss ibility of its
failure some cold wi nter
night. Separate feedl ines are
suggested.
19 . Don 't neglect water­
pro o fing of co nnec tions.
PL-259 co nnectors are not
water p roof. Spray with
several coa ts of a Krvlon-tvpe
spray, wrap with good qua lity
electr ical tape and spray
agam .

Speculat ive Ground Scree n
Option

lNhile I have not experi­
mented with a grou nd screen
radial syste m beneat h an
inverted vee , my specul ation
is that it may be worthwhile,
pa rtic u la rly in locations
having poor soil co nductivity.
Gro und losses at 160 meters
can cause severe absor bing of
t ra nsmitted power . The
suggest ion wou ld inc lude
bonding 20 to 40 radial wires
to the to wer base, the rad ial
wires being .40 to .50 wave­
lengths long evenly spaced
and fanned around the tower
like spo kes of a whee l. At the
d ipole ends and directl y
beneath them , a six foot or
longer ground rod may be
drive n into the ear th and
bonded to it , another 20 to
40 radial s each being .12 to
.25 wavele ngths long evenly
spaced and fanned. Electri ­
cally it is no t necessary to
bury the radial wi res.

Before undertaki ng the
co mple te radial installation,
try the first 4 radials directly

to accurately measure swr : at
the antenna feedpoint or
along the feedl ine at the elec­
t rical half wave poi nts . If you
c u t y o u r feedlin e a s
d escri bed, you may do your
measurements at the trans­
mitter . Otherwise, if you
want accuracy, measure at
the ante nna feedpo int. This
may not be physically co n­
venient , but a tuned antenna
is o ur goal.
13. Init ial swr measurements
will most likely indica te the
antenna is too long. Th is is
expected due to a number of
factors involvi ng an inver ted
vee antenna. The antenna will
need to be t ri mmed on each
leg from 2 to 5 perce nt.
Initial tr imm ing may be up to
6 inches. Recheck the swr,
tr im again as necessary, but in
s ma ller incremen ts of 2
inches per leg.
14. Do no t pu t absolute fai th
in an swr meter. If you have
two , try bot h, being prepared
to be lieve the one wh ich
shows the highest swr. Errat ic
readi ngs, indi cation of re­
flected power varying under
key-down co nd it ions, may be
diode saturation in the swr
mete r (usc o nly as much
transmitter power as needed
for f u ll sca le forward
reading), a faul ty balun, or
the li ke. If yo u are using an
antenna tuner and it becomes
warm or if you have diffi­
culty loading the transmitter,
suspec t a problem in the
antenna system th at warrants
immed iate attention.
15. In pract ice you may not
be able to o btai n a 1:1 S'M" at
the desired freque ncy. Tri m
for minimum swr, reme m­
bering tha t a 1.5: 1 swr repre­
sents only 6.25% loss and a
2: 1 but 11 %. With the feed­
line cut as suggested, an swr
of less than 1.5 :1 is easily
obtai nable.
16 . Inverted vee straight
d ipoles typicall y have a very
narrow operating band width
rare ly exceeding 25 kHz at
the 2 :1 swr points. Some
a d di t iona l bandwidth is
poss ible using a fo lded d ipo le
in the inverted vee co nfigura­
t ion. Antenna and feedline
lengths remain as previo usl y

x 0.81 = length

Solid

x 0.66 = length

492
f(MH,)

492
f(MH,j

mit. It is also desirab le to run
the legs in a st raight line, not
folding them back upon
themselves, but this may be
necessary to fit the antenna
into available space.
8. If the antenna center is to
be supported by a meta l mast
or tower, it is recommended
the center of the anten na be
hung 3 or mo re feet off the
sup por t t o mi ni mize
cou pling. It is assu med any
guy lines are broken with
insulators into non-resonan t
lengths. Install the antenna as
clearly as poss ible from guy
lines.
9. The feed impedance of an
inverted dipole is approxi­
matel y 5 0 Ohm s. The
ant enna may be fed wi th any
popular 50 Oh m coax ial
cable. At this frequency and
amateur-allowed power levels
of up to o ne kilowatt, there is
noth ing gained in using
expensive RG-8 type cable.
The much less expensive
RG-58 type cable has very
low loss and more than
sufficient power handli ng
capability at 1.8 MHz.
10. It is highly recom mended
that the feed line be made an
electrical half wavelength or
multiple thereof. A half wave
length of foam d ielect ric
coax, at 1.81 5 MHz, is 2 19
feet , 6 inches; solid d ielect ric
coax has a length of 178 feet ,
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If your interest is rag
chewing and developi ng long­
term friendships for which
160 is parti cularly note­
worthy, you will likely wi sh
to operate in those segments
of the band allocated to your
ge ographi c location while
keepi ng clear of frequencies
around 1.900 where LORAN
interference is fi erce. This
winte r past saw much side­
band activity mov ing into the
20 to 30 kHz above 1.830
a n d abo ve 1 .9 7 5 f o r
QRM·free contacts. If these
frequencies higher in the
band are your cho ice, the
previously give n ante nna and
fccdflne for mulas need to be
recalculated.

Before o pe rat ing 160
meters, be sure to check FCC
regulat ions concer ning power
and frequency all ocati on for
your area . The ARRL Oper­
ating Aid S-15A contains all
necessary particul ars. _

e xc e p t io n o f Hawa i ian
stat ions operati ng between
1.995 and 2.000 MHz.

Furthermore, as relates to
Dxing. the gent leman 's agree­
me n t say s no U.S. or
Canadia n station may use
1.825 to 1.8 30 for trans­
mitt ing, to allow foreign
stat ions a segment in which
to operate without being
obliterated by YEs and Ws.
Th is is the " DX Window."
The agreement has worked
quite we ll over the years with
few e xcept ions. Five kilo­
hertz of a 200 ki lohertz band,
or 2Y2 percent, is not too
mu ch to ask for those
desir ing to work internat ional
DX and as a courtesy to our
foreign friends. Those who
honor the agreeme nt are com­
mended, those who do not
arc respectively requested to
be considerate.

If yo ur 160 meter Interest
is DXing, yo ur operat ion will
li kely be confi ned to 1.800 to
1.825, keeping in mind not to
spill sidebands into the OX
window by operat ing too
close to 1.825 or 1.830.

The Gentleman 's Band

The 160 meter band is not
an amateu r band per se, but a
shared band in which U.S.
amateurs are permitted opera­
t ion on a non-interference to
LORAN naviga tional services
basis. As protec t ion to the
LORAN service, the 160
meter band is segmente d by
fre q ue ncy allocation and
transm itter input power is
related to geographic loca­
t ion . Traditionall y popu lar
segments of the band in the
U.S. are 1.800 to 1.825 and
1.97 5 to 2.000 MH z. Over
t he years there has evolved a
gentleman 's agreement on us­
age. This agreement says that
1.800 to 1.810 is reserved for
CW only, and 1.810 to 1.825
is for voice commu nicat ion,
a lt ho ugh FCC regulation
allows mixing of mod es by
not specifying CW and voice
subbands. There is li ttl e U.S.
CW act ivity elsewhere in the
160 meter band with the

Fig. 2.
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beneat h the antenna ce nter,
spaced 900

• Place two radials
directly beneath the antenna
legs. 1 would ant icipate a
cha nge in the antenna's
resonant frequen cy which
may be an indication the
radi al system would be
wo rth while. Carefully co n­
trolled before and after signal
strength measurements with
the cooperat ion of a nearby
colleague may provide mean­
ingful information .

An inexpensive source of
ground screen radial wire is
the so-called elect ric fence
wire available from Mo nt­
gom er y Wa r ds , Sears
Roebu ck or most farm supply
stores.
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