
ANTENNAS

Let your imagination soar, and you'll never look at high-flying antennas
in the same way again. K9ES and AD4ES reached for the stars with this
antenna for the CQ 160 Meter DX Contest this year.

A Balloon-Lifted Full-Wave
Antenna for 160 Meters

BY ERIC SMIIT, K9ES, AND CHUCK GREEW' , AD4ES

Photo A- AD4ES and KF4RYE are shown here lilling the bal/oon.

A
bout a month before the 1998 Jan­
uary CO 160 Meter OX Contest,
Chuck, AD4ES, mentioned 10 me

thaI he had never been on 160 meters in
his almost 40 years of operating. He won­
dared if I would be able to assist him in
developing an antenna that he could use
to gel in the contest.

Chuck has his station at his ottice.
which is located in Melbourne, Florida.
The roof space was sufficient to place a
full-wave loop on the roof, but my concern
was the effect of the roof on a loop's per­
formance. We both pondered how to raise
the antenna atleastzf feet above the roof.
We looked at PVC piping , electrical con­
duit, and inexpensive TV mast. We looked
into the push-up poles that were available
Iree from the Wireless Cable.Then I came
up with the idea of supporting the corners
of a full-wa ve loop with weather balloons,
and gelling the loop up 40 feet above the
roof. With balloons, why not go up a quar­
ter wavelength?

The idea was born-and died-when
we saw all the high -tension lines around
his building. We knew we cou ld reall y run
into danger should the balloon drift due 10
wind and move the antenna into a 40 KV
line. A quick look at power distribution
lines and publ ic parks gave us our loca­
l ion for operating this contest in a "fie ld
day" manner. We selected Pelican Beach
Park, in Satelli te Beach , Florida.

With this idea now a goal, it was nec­
essary to find information on balloon-lift­
ed antennas. One of the earliest articles
on the subject appeared in QST in the
November 1940 issue. R. Cariton Green,
W8PWU·1 discussed using weather bat-
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loons as ·sky hooks" for vertical antennas.
His article included data on lifting capac­
ities for heli um- and hydrog en-filled bal­
loons. While the article is over 50 ye ars
old , it still provided some interesting
physics about lighter than air devices, and
their use as lifting devices for antennas
using Utz wi re, a common wi re used in
those days.

A follow-up article,written by David Fer­
rier. W1 LLX, and William Baird ,W9RCa,2
was the first to mention a device called the
Kytoon-a hybrid of a liqhte r than air bal­
loon shaped aerodynamically to provide
lift from the displacement of heavier air
with helium or hydrogen, and the aerody-

namic lift provided by Ihe airfoil shape.
Their article also mentioned the possibil ­
ities of using these balloons to lift a long
wire. Of inte rest is the fact that this very
support is presently available from Fair
Rad io Supply3as a · Ufting Body" Balloon.

Due 10 the physical properties of heli­
um, hydrogen was often used as lifting
gas. Helium finds the finest pores , even
through latex rubber. and leaks out. He­
lium, in liquid form, will even flow up the
side of a dewer flask if left unattended.

Hydrogen is less expensive than heli­
um, but it has a major drawback: It is high­
ly flammable. Hydrogen burns with air in
a colorless high-temperature flame, pro-
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Lift Capacity
(Ibs.)

0 ,28
0.42
2.25
440
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(cu. ft.)
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Diameter
(ft.)

2
3
4
5
8

16

Table 1- Lifting capacity for helium-filled
balloons.

to be the CO 160 Test for N4ZC's contest
station. While the article does not mention
an actual con test, it does mention specif­
ically a 160 meter quarter-wave vertical.
As recently as du ring this past CO, 160
Meter Contest, several amateurs (includ­
ing our station) used balloons as supports
for long verticals. However, all other appli­
cations used quarter-wave verticals, as
evident by the discussions about radials.

Design Goals
It was our intent to produce a hall- or full­
wave antenna. This antenna would have
several advantages over a quarter-wave
antenna. The first advantage was slight
gain over a quarter -wave antenna. A half­
wave antenna has a theoretical 3 dB gain
over a quarter-wave antenna, and a full­
wave vert ical has an approximate 4.5 dB
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experience in the 1975 ARRL 160 Meter
Contest , written up in the 160 Meter Con­
test Results column in 05T.5 There are
both pictures and text.

Articles have been written on their use
as supports for long antennas. In the
ARRL Antenna Compendium Volume 2,
Stan Gibilisco, W1 GV,6 furn ishes an over­
view of balloon-lifted antennas. Don
Daso. K4ZA, 7 wrote a rather detailed arti­
cle about bauoon-llfted antennas called "A
Skyhook for the 90·s.ft In his article, Don
described the operation of what appears

#26 Magnet Wi re

Fig. 1- Corona ring structure.
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ducing water. However, it is easily ignit­
ed, even by static electricity , and should
never be used in a lilt ing balloon. During
World War I, the German Zeppelin proved
a major problem for the air war. They trav­
eled rather quickly, with winds aloft and
their own power. They cou ld remain aloft
longer than the aircraft trying 10 shoot
them down. Because of their huge size,
even bullets had difficulty bringing them
down. However, once the Allied forces
placed white phosphorous tips on their
bullets, the Zeppelin became easy prey.

During World War It, the British used
tethered balloons to carry antenna wires,
and also to provide some form of obstruc­
tion for the bombers that were targeting
England. These aerostatss were special­
purpose aerodynamic balloons that main­
ta ined tolerable internal pressures by the
concept of a balloon with in a balloon, or a
bal/onet. At sea level, the balloon cham­
ber was filled with helium (or hydrogen)
and the batlonet was pressurized with air,
to maintain shape for the aerostat. As the
balloon rose, the external atmospheric
pressures decreased and the helium nat­
urally expanded. Without add itional vol­
ume capacity, the expansion could burst
the balloon's outer skin. By ven ting the air
within the bauonet. the helium expanded
in the volume previously containing bal­
Ionet air volume. This allowed operation
at higher heights than previously avail­
able . If not for the bauonet feature, the
aerostat would have burst, as will meteo­
rological balloons, as they soar to alti­
tudes where external atmospheric pres­
sure drops.

Even today, these aerostats are used
to carry both military payloads as well as
antennas. Lockheed Martin and TCOM
currently manufacture and sell them to
government agencies and commercial
companies. One of the earliest discus­
sions of 160 meter antennas being lifted
with Kytoon Balloons comes from the
Ohio State University Radio Club (W8LT)
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gain over a quarter wave.
The second advantage was Ihe ab­

sence of a radial system. A half-wave
antenna feeds with a high voltage instead
of a highcurrent (as found inquarter-wave
designs). With the computer modeling
program NEC, the antenna displayed an
impedance ranging from 1400 ohms to
4500ohms,depending on how the anten­
na deviated from vertical (due to wind on
the balloon). But the ground path also
required the same level of feed imped­
ance. Even an 8 loot ground rod in sandy
soil produces a lower resistance than
4500 ohms. Without radials, the antenna
design was rather aneasy task. However,
the physics became interesting.

Another design goal was the require­
ment to handle at least 1 KW RF output.

Physical Reality
When we attempted to find a balloon to
hold the antenna, we tried several paths.
The Air Force routinely launches weather
balloons at the Cape Canaveral Air Sta­
tion for range safety information for Ihe
KennedySpace Center. Anotheramateur
in the area (who shall not be mentioned)
offered us a meteorological balloon which
claimed to have a 5 foot diameter with a
4.5 pound lift capacity.

Edmond Scientific 8 lists Giant Weather
Balloons in their catalog. The problem we
ran into was one of availability, as the bal­
loon was on back order and would not be
available for our effort in the CQ 160Meter
CW Contest. However, we were able to
order two of them for the phone contest.

As mentioned earlier. Fair Rad io
Supply lists their Kytoon. However, it too
was on back order and not available when
we tried to get a balloon.

Helium is readily available from indus­
trial gascompanies, welding supply hous­
es. and party outlets. We were fortunate
10 have all three sources in Melbourne,
and selected an industrial gas supply
house, part of Praxair Corporation. Their
Industrial Helium comes in tanks that con­
tain 250 cubic feet of helium (called K
tanks). These tanks are pressurized to

about 2200 pounds per square inch, and
are supplied with the necessary fill valves
for balloon filling. A pressure gauge is
included as part of the valve, which looks
like the end of a thick rubber ball pen.
When the rubber is pushed laterally, the
valve opens and helium exits. We were
able to negotiate a $ 50 charge for a K­
Tank with a deposit of $ 300 lor the tank.

Balloon Volumes and
Lifting Capacity
Table I shows the relationship between
balloon diameter and lift capacity, and in­
dicates the volume of helium required for
a complete fill. This data is calculated at
Standard Temperature and Pressure.

Our first balloon was a 5 foot diameter
meteorological balloon supplied by the Air
Force. This balloon only could lift 4.4
pounds. The second balloon was a an 8
foot balloon by Edmond Scientific, and it
had a 18 pound lift capacity. However, it
did require an entire K-tank to fill it.

Antenna Design for
Low Weight
The goal was to make an antenna that
could handle at least 1 KW without de­
stroying itself and that would be less than
a pound in weight. Most amateurs use
large wire, copper weld, for antennas to
prevent stretching and lowering of reso­
nant frequency. Since the small balloon
can only lift 4.5 pounds, large, heavy wire
was out of the question for use in this
design. After looking at wire capacities,
we determined that magnet wire, 26
gauge or thinner. would be adequate,
since the weight would be less than a half
pound. However, this wire has a tenden­
cy to stretch, so a reinforcing method had
to be devised.

Monofilament fishing line is also very
low weight. and has low stretch coeffi­
cients if used with forces equal to or less
than 20 % of the rated load. To allow wind
loading effects as well as the free lift ef­
fects to be estimated, Chuck and I deter­
mined that thewind load could be asmuch

as five times the free lift force applied to
the monofilament. The monofilament
could also be used as the tether 10 hold
the balloon

Fishing line is sold at most department
stores. This line should be new and not
spooled from your favorite rod and reel.
Old line could have damage from ultravi­
olet rays or from use. New line is rather
inexpensive. We purchased a roll of 30
pound test to be used with the 5 foot bal­
loon and several rolls of 100 pound test
to beused with the 8 foot balloon. Butwhat
was a proper and effective method to con­
nect the wire to the monofilament?

Chuck's off ice had a clear, straight area
that was over 140 feet in length. We mea­
sured off and taped to the floor markers
every 25 feet, and even marked specific
additional length to cover the 5091eet. We
purchased a large (and heavy) spool of
surplus 26-gauge wire, which weighed
over 10 pounds.

At one end of this straight length the
monofilament was attached and strung
the entire length. Chuck and I then spi­
raled the magnetwire around the monotn­
ament so that there were two turns per
foot. Every 10 feet we secured the wire to
the monofilament with light-weight 4 inch
nylon tie wraps and cut off the free ends.
When a length of 127 feet was cornplet­
ed. the length was rolled up on a large
spool, and the process was then contin­
ued until four lengths were completed. At
the endof the first lengthof monofilament,
a loop was tied in the monofilament to
secure the lifting balloon holding the first
quarter-wave section from the tuner to
127 feet above the station. The remaining
382 feet of monofilament/wire wrap has
no additional loops added. The end was
soldered to a 5 inchcoronahat (see fig. 1).

The corona hat was made from a 16
inch length of #8 AWG copper, like the
kind sold for grounding at hardware
stores. We bent the piece in a ring , and
soldered the ends together. We then
placed it on a table (that we could solder
on without damaging it) and cut three
more pieces of this wire into 21/2 inch
lengths, which would become the spokes.

#26 AWG Wire
Tiewrap -

~
0 25»> -e -• ..

t:l ~ •= -e 20c,
Monofilament s: 15 --•

Twist 2 times per foot '" 10•-0
> 5u.

I It Fig. 2- Securing the wire to the monofilament. II:
00

, 10 ,
"- 53 106 159 212 265 318•c,

l ength (degrees)Fig. 3- Voltage distribution on the antenna. •
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Table 11- Characteristics of small wire. (Information obtained from Be/den Wire
Technical Information Service.)

age that could be found along the anten­
na, assuming that the impedance is 4400
ohms (as indicated by NEG) and being fed
with 1KW PEP power.

The current maximums occur at the
one-quarter wavelength and three-quar­
ter wavelength po int. Assuming the KW
PEP power level, the peak currents would
be nearly 12 amperes, RM$. The maxi­
mum continuous current recommended
for the wire is shown (Table II), along with
the weight per 600 feet (a little longer than
full wave on 160 meters) and type of wire
used. This information was obtained from
Belden Wire Technical Information Ser­
vice. The only problem with the current
ratings is that they were for a certain heat
(temperature) increase which would oc­
cur in Ihe wire, had the wire been cov­
ered with normal PVC insulation. There
was no information available for temper­
ature increase of w ire suspended in air,
w ithout insu lation. Our main concern was
that the wire did not heat sufficiently high
enough to stretch the copper or melt the
monofilament.

Balloon Fabrication
The balloon was of prime concern, be­
cause we only had two balloons, and they
were both required . We were told that the
ba lloons could not be li lled a second time.
By proper engineering, the balloons were
in fact filled for the second day, and at the

c onstant Current
03

0.339
0.359

0.48
0.529
0.553

0.77
0.757

0.92
0,841

1.22
1.36

1.2
1.43
1.16

1.95
2.12
2 .28
1.97

New? VHF Baluns:
B 1·1KV 1 :1 and B4·1KXV 4 :1

Line isotators T-6 and T-6G

J~~DIO WORKS
Anlenna Fe"e, P\..259ST ~!!'~T~, u l.

8 I. I~LE S1 00 1

Superloop10. 112' long, 80 .10 m Wa'ltthe best1 $96,95 P\.-259GT GoId-Tef\on. USA S1 .49 or S30Ipk0125
Sliperloop40.56' Iong, 40 ·10 m. Read,fofOX $84,95 Nl9913 For 9913, 9086, Flexi.elc, $3.25
CAROLI NA WI NDOM80,80 .10 m, 132' long $84.95 N19913S .... abovebulSIver&TeIIon $4.25
ON 40 40-10 66' helped sel40 mrecords. temlicl S82 95 N-200 'N' Silver-Tel'lon. inslall5l,ke P\..259 53 00

, •• . . Coax & Cable Prices <: 100'/100'+
CAROLINABEAM 80,&'J-lt\'n,l00' Iong.PowerfuI $105.95 RG.8X Premium llrlllle, 95% bfaid, SALE 19¢113'
CAROli NA WIN DOM 160, 160 -10m. 252' Big Bang $119,95 RG·8X Plus 95% shield, type IIA~linlI 26¢122.
BigSig 40, 312 wave loop, 40 m, 11lJ' A Sizzler $69,00 R.~:? ~ 3Plus Enha~, 96%+ super Jackel 45¢138'

GSRVPllls 80--1 101+ High Power Currenl Balun $57.95 RG-213 Top Quality, 95G.4.... , 00" ..~¢

Current Baluns ExtraFlex Flexible 9913 e 57 !
Bl.2K 1'12KW 80 .10", CUIrerlIBalun $2O1l5 R1Ro1alor 8 cooduclor (2 x 1118. 6 xr.!4) SALE 2l;t!/2OtI 1
B1.5I( 1:'5KW 160 -'OmPreoiliIon 13"95 R2Ro1J1Ior 8 cooductor (2 x JJ16 , 6. "8) SALE 47¢135f1 ,
Bl .1KV 1:11 KW '5 .2m VHf Current Balun 125 '95 ..,4HQ s~. h22hankl........ . It! I
Yl.5K 1:1 S KW 180 .10mTheYagiB.....,," $33,95 .14Fle.w_.. t68-slrand.barelorany.....-e ...1 14' 1
Bo4-1KXV 4:1 1 KW 15 .2 m VHF e.m.m Balun $2{lll!i . 12 Fle.wellVlt 259-s lrllnd, excellent tor lor'ge<........ '' ' 1
Bot-2KX .'1 2KW ,eo-10m . 'lo.rent&.lun s.t2ll!i 4SO~ 1I16slr""dedcood.-",,,,"s SALE 22"' &!l
RemoIeBaiun"t¥,,-,.~~4J . l~10m S41l 'll!i 4SO lJddltr NeW' t14strBndedcood .poly SALE 3O¢r.I4f.J

,I d . • ~~&.:V Pul..... · kr ......~... ,lrIIII,lgtII 'Ifl .
~ " 'l~ 1tl ,F':'--"1I ~1Jpe.!I'r~_.---.:~lIl..~ Sll.JS or~..~tlU5

• . Antenn. s..~ Line Ml59aCoao-on. ...Ql1]
kir"-'b91 RA sed ltF lll e Kli l" 'I 14. 1'lII bNl.. ........... n , ~6" 700tM 100 .... sa

_ T T..-o Ulln UeI ', ' .. h ..... 1&U iI ...~. fIllltM:ll, .117S' ok soot_ DoDonjidlal: 2011 .... S15.1I5=: ~ iIlIldIIl ThI T-4G .. _......... - --- - - -

...:,:;-.:s::,.::..'"'::..,~~,: The RADIO WORKS
=.:~ _r:~.:::'.r-;'::"'''= O rders & Technical (757) 484-0140 1
..... , f 1- T1lls is ..IlA" GUll. To4G SW5 FAX (757) 483-1873 !

Order Hotline (800) 280-8327 '
Box 6159. Portsmouth. VA 23703

\r1SA .., uc I "e, Giw caId t , ."P.dMe,~.

Add sNpp."lI (19Q '0"4.S7....... ' Fm!ls .ubjecl lo~.

email - ··RadioWorks.com

i lioe Isolators, 50 Ohms. Hogh power I
-4 lMIa lile .......Ioo . .............. RFI..-=tIoo1 $29 115
-4G Ideo ...... 10 T-4G-.o..c dnct~ $33 .115
T~ .....,F>WSlIlIl .... T-4 15 ·2 ........ ' KW m1l5

t .

spooled on a large ree l, with the corona
hal at the free end.

Antenna Characteristics
A quarter-wave or three-quarter-wave
antenna has a low-impedance feed point.
A half-wave antenna (or multiple 01 halt­
wave antenna) has a high -impedance
feed. Fig. 3 indicates the anticipated volt-

Weight per 600 ft .
0. 18
0.20
0.22

029
0.32
0.33

0.46
0.45
0.55
0.50

0.73
0.82
0.72
0.86
0.70

1.17
1.27
1.37
1.18

Type

Solid
Stranded 7 x 38

Stranded 19 x 42

Solid
Stranded 7 x 36

Stranded 19 x 40

Solid
Stranded 10 x 36
Stranded 19 x 38
Stranded 7 x 34

Solid
Stranded 7 x 32

Stranded l O x 34
Stranded 19 x 36
Stranded 41 x 40

So,",
Stranded 7 x 30

Stranded 19 x 34
Stranded 26 x 36

28

22

24

28

Wire Size

30

We placed them in a -Wye- inside the ring
and carefully soldered the center togeth­
er, and then so ldered the ends to the ring
at the three po ints. This became the coro­
na nng .

AI the end of the full wavelength anten­
na wire , we soldered three lengths 01 #26
AWG magnet wire 1 foot long. We care­
fully stripped 2 inches from the opposite
ends, and wrapped these ends around
the corona ring, approximately centered
between the po ints where the spokes
were soldered. All so ldering to this ring
was made so that there were no sharp
points, as these would defeat the purpose
of this corona hat. Where the end of the
antenna (twisted to the monofilament)
joined the three 1 foot lengths , we
attached this splice to the monofilament
with a tie wrap.

Holding the end, we tied the monofila­
ment to the center of the spokes and coro­
na hat , so that under load, the monofila­
ment would absorb the tension, and there
would be minimal tension on the wire. We
extended the monofilament another 2 feet
past the corona hat attachment, and
placed a strong loop that would not let go
under tension. This point would attach to
a line/snap swive l which would come from
the balloon assembly,

This corona hat was determined nec­
essary, due to the potential high voltage
which would be found at the end of th is
full-wave antenna. Having a 1 KW (RMS)
input, there could be as much as 2300
volts peak to peak RF present on the end.
By adding a corona hat, the voltage would
be distributed around the perimeter of the
corona hat, and not at a po int (which
would produce sparks).

The ent ire antenna,with the 100 pound
monof ilament test , 509 feet of wire, core­
na hat. and all the tie wraps weighed less
than 2 pounds (fig. 2). All of the wire was
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If the balloon is going to be larger than
6 feet , and have more than 115 cubic feet
of helium, the following regulations are
applicable:

Section 101.13 has some major Iimita-

4.5
uH

Fig. 4- The balloon filling adapter.

r>,
I I

\ .', .

Fig. 5- Assembly of the balloon apparatus.

160 Meter
Tuner

Fig. 6- Schematic of the 160 meter end-fed tuner.

SO Ohm
Feed

one, keeping the balloon to 6 feet or less,
or keeping the helium volume to under
115 cubic feet , precludes the necessity for
FAA approval (however, the FAA should
be notified in all cases.)

BALLOON ASSEMBLY

Tape over
~

Balloon
~er Monofilament

/./
, , , ,

I ))\ ~~pe Balloon Throat,

f-""Tether "- Tether Snap Swivel
•

10,

tied securely so that they could not slip
free. The entire throaVplug area was then
wrapped with electrical tape to hold any
knots from unwrapping.

The ends were prepared to hold teth­
ers and antenna ends (fig. 5). A pair of
ends were cut to a 3 foot length, and the
other ends were left at a 5 foot length. A
snap swivel was used to hold the balloon
to the tether or antenna.This swivel allows
the balloon to rotate with the wind, with­
out twisting upthe antenna ortetner. Each
large snap swivel was secured with the
very best "fisherman's knot" that can be
lied. The snap swivel also allows easy
attachment to the tether, especially in a
windy situation when we are attempting to
hold this large balloon to ensure it does
not damage itself.

What About the FAA?
Telhered balloons are regulated by the
Federal Aviation Administration in the
United States . The regulations are found
on the Internet, at this URL: <http://www3.
landings .com/cgi-bi n/get_fiIe?/pass»
8110791 &FAR/part_1 01/tOC.html>.

In brief, Part 101 covers Moored Bal­
loons, Kites, Unmanned Rockets, and Un­
manned Balloons. However, under sub­
part A, Section 101 .1 (Applicability) , there
is a statement that describes the regula­
tion as only governing a balloon with more
than 115 cubic feet of helium, or diame­
ter greater than 6 feet. Thus, except for
part 101 .7, covering hazardous opera­
tions, if your balloon is kept to under 115
cubic feet of helium volume, these regu­
lations are not applicable.

Under part 101.7, covering hazardous
operations, the emphasis is that a balloon
must not be operated in a manner that cre­
ates a hazard to other persons or proper­
ty. This includes operating the balloon
with the possibility of a weight falling and
injuring someone or breaking some prop­
erty. Therefore, operating the balloon in a
manner that presents no hazard to any-

end of our operating period (which was
cut short by a severe thunderstorm and

Plugtornado watch) , they were brought down
and stored for next year's contest. Drilled for

The balloon required a filling device, so Nozzle
that there would be almost no chance of Nozzle ~
damaging the balloon through holding the ~ / -, '\ \\' I\'neck during filling (photo A). The attach-

'~I ) i) )~i !)_ment device consisted of a plug used to
seal irrigation tubing for underground
sprinklers (with a 1.25 inch diameter ,
ribbed surface). Also, a nozzle end piece,
also purchased from the same hardware
store, was used, along with a 1 foot length

Tygonof 51Btygon tubing (fig. 4).
TubingUsing "Hot Glue", the nozzle was glued

(and sealed from the inside to prevent D)leaks. The ribs of the plug sealed the noz-
zle of the balloon. Tie wraps were used to
secure the balloon throat to the plug, and
then four lengths of 100 pound monofila-
ment were wrapped in the rib indents and
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BP-84 pack 7.2v l 200mAh $34.95
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For ICOM IC-D2AT etc & RadioShack HTX-202/4C04
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For KENWOOD TH·79A I 42A I22A:
PB·32xh pk. (NIMH) 6.0v l 000mAh
PB·34xh pad< (5w) 9.6v l000mAh
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Open Play Area

D
1/4 Wave Section

from an FAA object that is found on a sec­
tional map, height above the surface of the
planned operation , and date and time of
the operation).

Section 101.17 deals with lighting and
marking of both the tether and balloon.
Requirements for flags on the tether and
visibility issues are mentioned.

Section 101 .1 9 deals with rapid defla­
tion devi ces. This means automatic dena­
tion equipment mounted on the balloon
and activated once the balloon breaks
away from Ihe tether and mooring. Should
the deflation not occur property, the FAA
must be notified as to the estimated flight
path of the free balloon .

A word to the wise! Keep the balloon

D
Rest
ADorn

Atlantic Ocean

-=-------3/4 Wavelength
Cf Section

\ Tether I
''==== =====-,~

Fig. 7- Site location of the antenna at Pelican Beach Park.

nons. holding tne maximum altitude of
moored balloons to under 500 feel, or at
least 500 feel from the nearest cloud,
should the cloud level be below 1000 feel .
The balloon can not be flown from any area
where ground visibi lity is less than 3 miles,
or the aTH is within 5 miles of an airport.
However, if you are fortunate to be near
a tower, you can operate 10 an altitude be­
low the top of the structure, and w ithi n 250
feet of that structure.

Section 101.15 lists the requirements
for information to give to the FAA before
you launch the balloon (such as names
and addresses of operators , size of bal­
loon, location of the balloon launch in
terms of azimuth and sta tute distance

Coast Highway AlA
Satellite Beach, FL

ForKENWOOD TH-78 I48 I28127:
PB·13 (orIgil... .ue!j 7.2v 700mAh $2'6.95
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Fig. 8- The 160 meter inverted-L setup.
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Photo B- The homebrew heavy-duty tuner. Photo C- Help unloading the trucK ofequipment for the CO 160
Meter Phone Contest.

under 6 feet in diameter, and always noti­
fy the FAA to issue a Notice to Airman
(NOTAM) so that low- flying aircralt do not
suddenly suck up your balloon in the mid­
dle of the night! Also, never operate a bal­
loon-lilted antenna when lightning is in the
area (probably keep it at least 5 miles
away), and never operate where the an­
tenna could come down and cross a high­
tension line.

Antenna Matching
The full-wave antenna will change imped­
ance as the antenna moves off the verti­
cal plane due to wind shift. This meant that
the design goal of the tuner was to match
an antenna fed with 50 ohms and having
a feed point between 1000 and 5000
ohms (fig. 6). By modeling this require­
ment on the computer, I came up with a
tank circuit tuner that contained a vacu­
um variable capacitor which had a value
01 between 50 pFd and 4000 pFd

(Jennings CMVl -4000-0005) and was
rated for 5000 volts breakdown. This rat ­
ing allowed me to wind a coil, 11 .5 inch­
es long and 2.5 inches in diameter, from
#8 AWG Solid Copper Wire (same mate­
rial used for the corona ring), spaced for
four turns per inch.

The tuner was built in a surplus fiber­
glass case, which housed a Coast Guard
tuner and was water-tight. The coil was
mounted on one side, and the vacuum
variable was mounted near the center
(photo B). Using the MFJ-259 analyzer
and connecting a 4000 ohm res istor from
the top of the tank circuit to ground, the
correct point to tap the coi lwas found. This
point was then connected to a piece of
RG-213 center. and the braid was con­
nected to the nearest ground point. The
other end was connected through an N­
type bulkhead female connector. Mea­
surements were made at frequencies
from 1800 kHz through 2000 kl-lz, and
with load values from 1000 ohms to 5000

ohms. The tuner was able to resonate to
a 1.0:1 VSWR showing 50 ohms imped­
ance. Everything was now ready for the
160 contest .

Selection of Location
Chuck and I wanted to be far from power
lines and industrial noise sources. We
wanted to be near the ocean or the Indian
River. We also wanted to have a place with
commercial power, All three criteria were
met when we selected the Satellite Beach
park called Pelican Beach Park (fig. 7),

We had use of picnic pavilions for shel­
ter, and the At lantic Ocean was 40 feet to
our east. We were located on flat ground ,
with minimaltrees. and with no overhead
power. Because January's CO 160 Meter
CW Contest proved to be a chill ing expe­
rience (temperatures near 35 degrees
with winds up to 20 MPH), we knew that
ta-ps had to be used to block winds from
freezing us, The weekend of the phone

Photo D- Shown here are AD4ES (third from the left) filling the
balloon. KF4RYE (next to right) holding it. andKgES (left) attach­

ing the tether.
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Photo E- K9ES (left), AD4ES (sealed) making adjustments.
and KF4TQF watching the procedure,
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and I worried that even low-flyi ng planes
which track nesting turt les and marine
mammals along the Brevard County At­
lantic Ocean coast might run into the teth­
er or the balloon, destroying both and pos­
sibly bringing down an airplane. We came
up with an inverted -Ldesign, with the ver­
tical section going up one-quarter wave­
length, and the three-quarter wavelength
end going north to another balloon. The
end balloon was set to hold the end 01 the
antenna approximately 250 feet above a
parking lot.

Both balloons were inflated , emptying
only one tank 01 helium (photo 0 ). The
second tank was for the second night. To
use the city park at Satellite Beach, we
had to remove antennas for day activities
by the public.

The antenna was attached. the tether
was let out, and the antenna flew (fig. 8).
I connected the feed end to the tuner, and
adjusted the tuner for minimal VSWR. The
tuner was then connected to a wattmeter.
and the wattmeter wasconnected through
about 40 feet 01RG-21 4 to the linear (AL­
572), which was connected to the IC-765.
The speaker almost jumped off the table.
A quick check verified that both watt­
meters measured the same forward pow­
er and the same VSWR (photo E). We
measured no reflected power with 100
watts forward . The linear was turned on,
and we then fed the tuner to 1 KW. There
was still no reflected power. I looked at the
antenna and noticed no orange spots,
indicating heating from the RF current.
Every1hing was working great!

The 2.0:1 VSWR bandwidth was then
measured. The antenna was flat at 1845
kHz, and remained under 2:1 from 1800
kHz to 1870 kHz. We were all ready to go!

The contest was going very well with sta­
tions being worked from New England out
to the Caribbean and out to the West
Coast. At the most active period, our run
rate was 178 per hour. However. the noise
was really bad, and we were not able to
hear as well as some other stations who
used their arrays of beverages. With only
10 hours of operating the first night and
less than 4 hours the second night (due to
a severe thunderstorm hitting us at 1 AM
Sunday morning, with hail and tornado-like
winds), we still made almost 300 OSOS.

The next contest will add receive anten­
nas to this outstanding transmit antenna.
I think that reports given said that we were
one of the strongest stations from central
Florida. All we need now is the ability to
hear the many stations that must have
been calling us.

Footnotes
1. Greene , A. C., W8PWU. "More on
Balloon Supported Anten nas," OST(Nov .
1940), pp. 38, 39, 82. Newington CT:
ARRL.

2. Ferr ier, O.T., W1LLX, and Baird,

section 01 the contest was to be a warmer
weekend, however, with a possibility 01
rain storms during Sunday.

Anlnverted-L
Even with a NOTAM issued a month ear­
lier, while we were deploying the balloon
and fun-wave delta loop (another article),
an MO-80 passenger jet attempted to land
and mistook the Patrick Air Force Base
runway for Melbourne Airport. When the
pilot realized his error, he began a climb
and headed south, directly over the
beach. Our balloon was at about 250 feet
when this huge jet almost ran into it. From
the view point of everyone on the ground,
itappeared that the jet missed by less than
50 feet, causing the balloon to almost rip
from the turbulence.

A full-wave vertical was designed, but
that meant having the balloon (now re­
duced to 6 feet in diameter to avoid FAA
restrictions) up to almost 525 feet. Chuck

Contest Time Arrives
The CO 160 Meter Phone Contest was
scheduled to start on Friday, February 27
at 6 PM local time. We had all the equip­
ment loaded into the vans, and had two
K-Tanks of helium also in the back of one
van. All the tethers were pre-measured
and spooled. The antenna was also
spooled, and loaded into the van. Every­
thing was ready to go but the NOTAM,
which had been requested lor the week­
end evening hours between 5 PM and
dayl ight. A call to the SI. Petersburg Traf­
Iic Control Center gave us some bad
news: The NOTAM could not be granted
due to regulations.The FAA failed to elab­
orate, but insisted that the tether be
flagged and the balloon carry a strobe and
deflation equipment. We had the strobe
ready to go, but the deflation equipment
and flags on the tether were a crimp in our
plans. A quick check with the Internet
showed the technicality about balloon
size, and Chuck and I agreed to run the
contest. Daylight was gone, though , and
we had to set up in the dark (photo C).

The tuner was mounted on an upside­
down trash can, about 40 leet from the
operating position. This was important,
since there would be very high RF lields
present at the feed point 01 the antenna.
An 8 foot ground rod was driven into the
sand, just next to the tuner. and connect­
ed to the ground term inal of the tuner.
While there was no real need to have a
ground plane or counterpoise with this an­
tenna, it was vital to provide a path to dis­
charge any lightning or static which might
be induced in this long antenna.

To keep the public clear from the tuner
and antenna, yellow police ribbon was
placed around the trash canltuner/anten­
na. This gave ample warning for people
to stay clear.
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