TOP LOADED
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BY LOUIS B. BURKE, JR.*
WSQJH/7

Here’s a good antenna you can put

together for the CQ 160 M Contest.
(January 27 - 28)

SINCE the birth and growth of

single sideband, the use of a.m. equipment
on most bands has become virtually impos-
sible, especially in the 100 watt power class.
However, there are still quite a few a.m. rigs
that can be heard on 160 and 10 meters.
Since ten meters poses no problems in an-
tenna construction, this would seem to be a
very popular choice for the few a.m. opera-
tors left on the air. Of course, who wants to
be confined to only one band in which to
operate that low-powered a.m. rig? Now,
have you ever considered the possibilities of
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160 meters? More than likely you have, but

after some brief thoughts of how and where
you could construct an antenna, you soon
gave up any ideas of 160 meters.

Because I live in an apartment, operation
on 160 seemed to be an impossible task,
until I decided to experiment with top-loaded
verticals. My original antenna was nothing
more than a quarter-wave vertical for 40
meters; just a piece of TV mast, consisting
of three sections joined together and about
33 feet high, which is bolted along the side
of the house (thanks to the landlord). My
first thoughts were to base-load the vertical,
which I did, and it seemed to work quite
well. Although it seemed as though every
time I made a contact with a California
station, and the subject of antennas came
up, I was told to get the loading coil up off
of the ground and into the air where it could
do some good. So I decided to look into the
problems of top loading and the advantages
of doing so.

Any antenna that makes use of a loading
coil poses the problem of getting the coil
high enough in the air, away from surround-
ing objects, to really do some good. Of
course, in a mobile installation you are
limited as far as the height is concerned,
but in a fixed location the problem of height
is usually limited by nothing except your
own imagination. This being the case, the
highest possible installation on 160 will
probably only be a small portion of a wave-
length.

So now, all that must be done to be top-
loaded on 160 is to make up some sort of
coil and top-section that will be resonant in
the 160 meter band. For this purpose, all
you need is some number 18 enamel wire, a
102 inch CB whip and some sort of coil
form. I know that the first thought that has
come to mind now i1s, how much of a coil is
necessary. Actually, it’'s not nearly as bad as
you may think.

The coil is wound on a hollow card-board
form measuring 2% inches by 6 inches and
1s close-wound with number 18 enamel wire,
approximately 140 turns. After the coil is
wound 1t is then ready to be mounted on the
1% inch wooden dowel stick. This is accom-
plished by simply passing the dowel through
the center of the coil and fastening the




coil to mounting bolts. I used a ¥4 inch by
20 bolt and large solder lugs to hold the coil
in place on the dowel stick. (See fig. 1.)
All that remains is to fasten the C.B. whip
on top of the dowel above the coil. In my
case, this was accomplished by drilling and
tapping a % inch round piece of aluminum
in one end, so that I could screw the whip
into it. This piece was then inserted into the
top end of the wooden dowel. (See fig. 2)
Now we have a completed top-loading
section and all that remains is to tune it to
the proper frequency. Tuning was accom-
plished by inserting my top-loading section
into a 10 foot piece of TV mast and using
a grid-dip meter at the base of the mast to
first establish the frequency at which the an-
tenna was resonant. It was around 1800 kc.,
so in order to raise the resonant frequency, I
took off a few turns off the coil and again
checked the resonant frequency with a
grid-dip meter. This “pruning” process went
on until the antenna was resonating around
1950 kc. At this point I put the entire mast
together with the top-loading section located
on the very top of the vertical and raised the
antenna into the air, with the help of Jim
Schroeder, an old friend and S.W.L. The
purpose of raising the antenna at this point
was to determine what effect the height
would have on the resonant frequency. The
result was a change in frequency of some
30 to 40 kc. Fortunately, at this point, no
further adjustments were necessary.

Another way in which the antenna could
be tuned would be the use of an s.w.r. bridge.
Instead of using a grid-dip meter, try tuning
the transmitter to the frequency at which
you want to operate. If the rig will not load
and shows a high s.w.r., increase the fre-
quency and again note the s.w.r. If, with an
increase in frequency, the s.w.r. shows an
increase this will indicate that the antenna
is resonant at some lower frequency than to
which you are now tuned. Simply decrease
the frequency while noting the s.w.r. until
the s.w.r. is as low or as near to zero as pos-
sible. Now that you have established the
resonant frequency of the antenna, it is a
simple matter to raise the resonant frequency
by removing one turn at a time from the coil
or decreasing the resonant frequency by add-
ing a capacity-hat ' to the whip antenna
above the loading coil. Once you have the
top section tuned, keeping in mind that a

Fig. 1—Construction details for a top loaded 160
meter antenna that also operates on 40 meters.
All the bolts used are % X 20. The loading coil,
as described in the text, is 6 long by 2%"”
diameter. The wood dowel is 1%4” by 3’ with at
least 12’ to 2’ inserted into the TV mast.

small change in frequency occurs as the
antenna is raised into the air. Note also, that
the s.w.r. will be very near zero at resonance
and will increase by a noticable amount with
an increase in frequency of about 10 kc.
This will show that the “Q” of the coil is
reasonably high.

Drill ond Tap
for -i- x 24

NN

e

N

i
=

]

Fig. 2—Aluminum insert used in the top of the
dowel to accept the threaded end of the CB whip.
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makes first class
soldering the easiest
part of any job

Weller
BATTERY OPERATED

Iron for field servicing

Now get controlled 700°F tip temperature from a battery!
Lightweight TCP-12 iron features Weller's patented
“Temperature Sensing"” system, clips to any 12-voit
battery or 12-14 volt AC/DC source. Also available for
24-28 volt operation (Model TCP-24). A must for mobile
communications work,

Efficient MARKSMAN lIrons
for continuous-duty soldering

Ideal for the bench or caddy, Marksman irons outperform
others of the same size and weight. Five models feature
long-reach, stainless steel barrels and replaceable tips.

« 134-0z, 25-watt Model SP-23 « 4.0z, B0-watt Model SP-80
« 2-0z, 40-watt Model SP-40 « 10-0z, 120-watt Model SP-120

« 16-0z, 175-watt Model SP-175

Dual Heat
Soldering Guns for
dependable maintenance

and repair

The most widely used gun in the electronics

field. Available in three wattage sizes, each
with Weller's exclusive trigger-controlled
dual heat, pure copper tip, and spotlight.

o 100/140-watt Model 8200 « 145/210-watt Model D-440
o 240/325-watt Model D-550

_; 25-watt Technician’s Iron

- for intricate circuit work
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Industrial rated pencil iron weighs only 134 ounces, yet delivers
tip temperatures to 860°F, Cool, impact-resistant handle. All
parts readily replaceable. Model W-PS with lg-inch tapered tip.

Complete Weller Line at your Electronic Parts Distributor

WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY
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Loading coil wound and ready to be mounted on
the dowel.

Theory of operation is quite simple. Elec-
trically, the antenna is a quarter wave verti-
cal. The big advantage of top-loading over
base or center loading is the fact that the coil
is much higher in the air, which distribuites
more current along any point of the antenna,
compared to base or center loaded antennas.
Also, raising the loading coil and top section
from the base of the antenna to the top raises
the antenna’s load impedance which will pro-
vide a closer match for standard 50 ohm
coax.

Now that the antenna is top-loaded on
160 meters, what effect will this have on the
antenna's operation on 40 meters? The
answer is none, so without any adjustments
at all, you can switch from 160 meter opera-
tion directly to 40 meter operation and still
maintain a low angle of radiation and a low
s.w.r. on the feedline.

I’'m very sure that many improvements in
the construction of this antenna can and
will be made. However, due to the extreme
shortage of information on top-loaded an-
tenna’s, at least now you will have a place to
start experimenting. Good luck, and I'll be
listening for you on 160. E




