
Want to get high on our lowest band? Build this
vertical antenna over a weekend.

A 160-Meter Vertical
Antenna

BY ROBERT G. EVANS ' , K6QAY AND A.E. " DOC" NELSON ' , K6ZHJ

T he top-loaded vertical described in
this art icle has been in use for a
number of years in the Southland.

How many t imes whi le in aso have
you heard something like this?
" Break, break. This is Station XYZ
loading up my 4Q-meter dipole with an
XYZ tu ner. How do you copy me, old
man?" You come back to him with a
5X9 report for he is about 10 miles
away, but the rest of the group cannot
hear him because he Is only putting
out a ground wave. He comes back
with something like th is: " That's fun­
ny. I copy all stat ions. Wonder why
they can 't hear me," If you are
satisfied with this sort of condition,
you are wasting your time reading
this artic le. If you are not, read on.

The height required for a full 1/4
wave vertical on 160 meters and the
realization of high radiation
resistance are quite impractical for
the average amateur on a city lot.
130+ feet high would be out of the
question. However, if the lower end of
the vertical Is grounded and elec­
trically lengthened with a loading coil
at its base, it will resonate at the
same frequency as a groun ded
1/2-wave vertical 260 + feet long. The
directional characterlst.cs will be the
same as a 1f2-wave dipole in free
space. Remember, we said, resonate
not radiate. The shortened vertical
will have a loss of 5.5 dB in com­
parison to the full 1I2·wave at one
mile distant.

Now let's take a good look at our
ground system. The actual power
radiated from the antenna is the dif­
ference between the total power and
the power dissipated in the ground
resistance. Some poorly constructed
vertical antennas have been shown to
radiate 4% of the available power.
The remaining 96% will be lost and
dissipated in the loading coil and
ground itself.

I f , for instance, the ground
resistance is equal to the radialion
resistance, only one-half the power
available at the antenna will be
radiated; the other half will be lost in
the form of heat in the ground and
coil resistance. (Air Force An tenna
Manual · Vol. 52·19 p.119).
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A fai rly effic ient ground can be
made by driving four copper-clad
8-foot pipes into the ground at the
corners of a tn-Ioot square. The tops
of the pipes are bonded together wi th
#14 or larger wi re.

You may want to improve this as I
did. Drill four (6" diam.) holes with a
post-hole digger. Obtain apprcxlmate­
ly 40 Ibs. copper sulphate (bluestone).
Mix with an equal amount of pea
gravel. Drop the rods into the center
of the holes. Shovel in the 50150 mi x.
Let the water hose run into these
holes very slowly for 24 hours. This
will allow the copper sulphate to prac­
t ically dissolve and seep into the
grou nd around the rods. Approximate­
Iy 24 hours later you will have 4
grounds, 24" diam., ti ed together with
#14 wire which will be a substantial
improvement over the water pipe
ground. Next , tie in the water pipes,
s p rin k le r s ys t em s, etc . In stall
whatever number possible of buried
radials. These radials need not be in a
st raight line. Try to have at least 2
radials beyond a 1/4-wave. Do not
have the radials more than 6 inches
into the ground as the surface
moisture may not reach much deeper
than thi s.

After you have improved the ground
systems the rati o of rad iated power to
power loss in the ground connection
can only be increased further by in­
creas ing the radiation resistance of
the antenna. The radiation res istance,
as measured at the base of the anten­
na, may be increased by: (1) increas­
ing the actual length of the antenna to
a greater length than 1/4-wave or (2)
increasing the electrical length of the
antenna by inserting a lumped induc­
tance in series with the antenna or (3)
using a horizontal flat top or top hat
wh ich causes the antenna current
loop to move upward on the vertical
thus decreasing the current near the
ground or base of the antenna.

Since procedure no. 1 is again out
of the question, nos. 2 and 3 wi ll be
cons idered. Install a coil on the top of
the mast , a top hat and a wh ip above
the cal l. The length of the whip is very
critical and could very well put you
cl ear out of the ball park if made
much longer or shorter than the
callout. Now to proceed a step fur­
ther. Add enough turns on the coi l
and enough top hat and whip, thereby
adding enough capacitance to the
antenna for it to resonate at a f re­
quency much lower than we wi sh to
operate, approximatel y 1750 kHz.
Next, install a variable capacitor in a
weather-nqht box at the base of the
antenna, in series with the feed line
and the antenna just above the base
insulator. Excite the antenna with a
low level signal at the frequency
desi red to operate and tune the

November . 1979 • CO • 67

Soltd phenolIC re'Jin
" , d,a Liy 00.1 1""!Ith

• Dr;1l 1" ~
" lO d rt li Tap ' ." pIpe tap

Clearance droll lor 3:sl rod
8 PL sctdee rods to washe<

, ,
, , ,, -

Top sec tIon

2" 0 0 brass was"er

COliform emply pla~tlc WI''' ~I obtainable from
elf'Ctric;an~a fte< w"...~ used

Saw fl,lI'1qcs off spool ends. I..ave ',," bevond spool
hodv. En larg" hoi ... in spool to allow center piece
to pass through.

Fig. 2 - Loading coif and capacity hat details.

,I.

.I I ill

III

, ", "
l ...... I I,,

I'!I
200m"

_ 0,,11 Z holes fo r wire to pas~ throogh .

l=~g~;;;~"'" Solne< wire 10 '>Older 10'1 and bolt to wa~h..r

Photo of the antenna's base. See text for explanation.___ --""'=--.::::....==..:~=...:::::...J

8rM. slug 00 for slip

"I into top secnce

]18" all th read ~ 2" long [I]

60 te rns
close woond
No. 16 teflon

strarrded imulated
wire

Form 3· . ·· d,a • 6"

'"'

10Z" ~tainlPS5 steer whip 11
RadIO Shack No. 21 903 U

'" ' 0 ' '0 to,,,, 'oc,.. ""''''"'' r£r
Redrill '8 end Q stee d ril l~

Retap 38" 24T'''='1''~d!~'~.~t'Q;.:i~r<~;:;:IJ



12" spl il

clam~ 2Pl

,

ccoc-ete
block

BOllo m secnon

Must be plumb
2 ways

• •, ,"

Too

,

B_ ,m.ulalo
I
I,,,.Radia ta. h05l'.,

: I

PVC ripe 2\'>" x
wilh hackSiffl

'.I

-- --;..- .....~ _ . - . .."
.. - , ' ';, I - J ~ _::'" .J,, ' \

.. 4 • ,. " , a _ . ' ..... ',-' • _:.:. -, ......:-----'_""" .

I _OOO3mm F I
L_J,-...J

do

UlIh1Y ha"
R.>dio Shack No 270 238

l igh tn ,nCl

(--<~ ground sw,tchr - - - 1 I' R<Kl,o Shack
0002 m mf I~ Nn,2'5 1537

!mE I . I Ib ~

,~, I LJ-+' ~~I

Ground 10
shIeld

power ';Olm;l'

Ground buss
1l'1'm,n..1strrp l,om

Wall mounl
RadIO Shack No. 15-885

10' "lU"'l'

Turnbuck les
Radio Sh.lCk
No_ 15- 829

Rad,als

PVC 2· ... ,, 3" long 2Pl spli l wi1h hacksaw

Fig. 3 - Mounting instructions and detaifs.

~
2 . 6 rool rattee

'" e # ~
m~ Carriage boils

Eyebolts Alum,num angle

] 'I;" 1'7 " 123PC

Ground .-__---.

"',"

This photo shows how the guy wires are mounted under the eave of the house.

capacitor for a 1 to 1 standing wave
ratio.

I chose 1818 which allows me to
aSY between 1810 and 1825 without
having to retune. Remember ,
however, that the 1 to 1 standing wave
ratio will only be had at the frequency
your tran smitter was tuned to when
you set your variable capacitor. In this
installation the variable capacitor is
padded with a fixed transmitting
capacitor. The combinat ion should be
large enough to cause you to use
from 75% to 90% of the maximum
capacity of the variable for best
transfer of energy. (JXI04 · fixed; .0003
- vartabte.l The completed antenna, if
you have followed instructions, will
grid dip at approximately 1750, + or
- 10, and will tune back into the
1800-1900 segment with a standing
wave ratio of 1 to 1.

I am using 52 ohm coax with th is
system and the impedance is a 1 to 1
match. This eliminates the ground
loss that would occur with a resonant
antenna, not using series tune and
not matching the input line.

All complicated math has been left
out of th is article. Instead, a complete
list of instructions and parts callout,
including snapshots and diagrams,
have been including to enable you to
build a complete 160 meter vertical
antenna, with little difficulty. A photo
and drawing are also included for an
alternate base and wall mount as the
insulators I am using may not be
readily available to you. A grounding
switch is used in case of electrical
storms. Please include this as it may
save your entire station. The antenna
mentioned in this article has worked
very well within a radius of 100 miles
at high noon; into the midwest in the
early evening hours; and to the east
coast in the late evening hours with
approximately 70 to 90 watts to the
antenna. It has withstood 70 miles per
hour gusts of wind with the on ly
movement being in the stainless steel
whip. You have just gained back a por- 1- - --------------- - - - - - - - ---===---- ---- 1
tion of the 5.5 dB loss, for the antenna
in this article is within 2 dB of the
1/2-wave dipole at approximately 60
feet high.

The antenna at this location is at­
tached to the side of the garage. The
bottom 10 foot section tops out at
roof level , stand ing on the roof. One
man can telescope it up without any
difficulty. The first section should be
installed with a level as it must be
plumb in both directions. The TV mast
will be self-supporting if no wind is
blowing. The guy lines may be attach­
ed, left loose until the mast is fully ex­
tended. Start with the top section.
Pull it out of the nest of tubes until it
is slightl y above the pin hole. Insert
the pin and secure the L bolt in the
locking collar. Continue with the rest
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of the sections until you have it fully
extended.

CAUTION: As this Is an all metal
mast, watch for overhead electrical
wires. You could be electrocuted if
the mast were to fall across the lines.
As this antenna is top-loaded above
the coi l the f irst guy wire insulator
should not be more than 12" away
from the mast as you do not want to
Int roduce any more d istributed
capacitance below the coil than is
necessary. This antenna has been
dupli cated by several other amateurs
in the San Fernando Valley. All who
have stayed away from base loading
have had comparable reports. No
antenna is without faults and thi s one
is no exception. It has a tremendous
ground wave so it may cause some in­
terference problems to HiFi installa­
t ions. also telephone and TV_This is
not the fault of the antenna installa­
tion and may all be taken care of by
following the instructions in the
Radio Amateurs Handbook, 1978 Edi­
tion, pages 492-505.

Listen for us any evening, 1818
-1820, between 6 p.m, and 8 p.m. PST.

Editor's Note

Th is might be a good ti me to get
one of these up. Remember the CO
160 WW OX Con test is coming up in
Januarv.

Quantity
o 1
o 2
o 2
o 4
o 12
o 300 It.
o 1
o 1
o 65 ft.
o 2
o 2
o 8
o 3
o 2
o 1
o 2
o 1
o 1

o 1
o 3
o 6
o 3
o 6
o 1
o 1
o 1
o 1

o 1
o 1

Material Callout

Description
Base insulator PVC pipe
Radiator hose clamps
PVC pipe 1st section wall mount insulation
5116 X 2 1/2 lag bolts to secure walt brackets
Strain type insulators
Guy wire
102" stainless steel wh ip - w318" - 24 THO stud
Top loading coil form
#16 Teflon TM insulated wire stranded
Solder lugs
6-32 bolts, nuts and lock washers
PC 3132 X 3' brass weld ing rod
2" 00 brass washers - w3l8" center hole
114" to 118" brass pipe reducer bushings
318" 24THO all THO stud X 1 112" long
318" lock washers
Brass slug to fit ins ide of top section of mast
1(}.32 bolt X 2" long with nut and lock washer to secure slug
into top section
SO' TV slipup mast
PC aluminum angle
114" X 3" carriage bolts, nuts, flat and lock washers
114" eye bolts with 2 nuts and lock washers each
Turn buckles
.0002 Fixed mica trans capaci tor
.0003 var iable - can be receiving spaci ng
Utility box to house capac itor with moun ting hardware
Phenolic resin or teflon 1 112" dram. X length of coil to
extend flu sh through coi l form
Knife grounding switch
Concrete block

RANIUM UERIES

rr FIND THE ERROR"
BY MARTIN BRADLEY WEIN STEIN, WBBLBV

130 Cae Avenue, Apt. 73
East Haven, CT 06512
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Here's What Was Wrong.

There's not much signal available at the source, but
there's plenty at the drain . So a little physical QSY of the
output cap prov ides an ample preamp.

What's Wrong?
The idea behind thi s Logic Probe is pret ty st raightfor­

ward: a " Hi" logic level tu rns on the 2N2222, which turns on
the " 1" LED : a "Lo " turns off the ' '1'' and turns on the
" 0". They just stay on and change brightness. Whahoppened?

(Solu tion next monmt
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