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HF-SAT Antenna
An eesy-to-buitd dual-band HF satellite antenna.

by Edward Oros AC3L

Photo A. The finished HF-SAT Antenna in service. (Photo by N3LSS.)

liere is an antenna for the nineties. It's
ilstrong, computer designed, and has lots
of gain.

This is a no compromise dual-band anten
na. Instead of using traps, this design inter
laces two separate antennas (the 10 meter
band and the IS meter band) on one boom.
This is a full-size, four-element beam on 10,
and three elements on IS meters!

The design uses large I"cdiameter alu 
minum tubing 10 keep ohmic losses to a
minimum, 10 survive heavy winds and with
stand ice build-ups in the winter.

Since it is both a to and IS meter antenna,
it is the perfect antenna for anyone interest
ed in working the RS satellites which have
uplinks on IS and downlinks on the 10 me
ter band.

The HF-SAT produces plenty of gain on
both bands. The antenna was computer opti
mized for maximum forward gain (hence the
low rrom-to-back). The 10 meter band has
close to 9 dBd gain (free space), and the 15
meter band produces over 7 dBd (also free
space). (See the sidebar.)

Construction

Since all elements are of I" tubing, it's
just a mailer of laying out each element end
to-end and cutting the last piece to the re
quired length for that element Each I ~ sec
tion is joined 10 the next piece via a th ird
piece of aluminum (O.875w diameter) which

slides into the I ~ sec tions (see Figure I).
Drill holes on either side of the join t and use
bolts to secure each section in place. The el
ements are attached to the boom by muffier
clamps.

Feeding

Current baluns should he used at each
feed point. They can be commercial models,
or just loop several turns of the cable to cre
ate your own halun. Separate cables are run
to each feed point and then run 10 a mast
mounted sw itch box or straight into the
shack. You can choose you own favorite

marching method but in this case a gamma
march was used at each feed point. and this
worked well. If the antenna is mounted at 40
feel, the to meter ante nna should have an
impedance near 13 ohms.

The 15 meter antenna is around 27 ohms.
If you'd like, you could just use a two-to-one
(2: I, 50-25 ohms) balun to match the 15
meter antenna, and skip the gamma match
here. Figure 2 and Table 1 show all of the
necessary measurements for the beam.

Test Out
The initial tests of this antenna were per-

lhese 1" Aluminum Tubing Pieces Butt Together

Figu re / . Construction detail f or joining the / " tubing
sections.

Figure 2. Construction measurements f or th~ HF-SAT Ant~nfUl. Dimensions
shown indicate dement positions on the beam.

HF·SAT Antenna

• 0' 10 Meter Reflector

• 0.5' 15 Meter aenecior

.. 67" 10 Meter Driven

127 -911 6" 15 Meter DrIv•
15·11-114' 10 Meter Dir 1..

... 23.5' 15 Meter Dir 1

... 24' 10 Meter Dir 2

• •

Bolts0.875" x O.OSS"
Aluminum Tubing
(Shaded)

24 73 Amateur Radio Today· March , 1995



Gain Figures for the HF·SAT Antenna Table 1. Element Lengths
2Z 2·1/4'
21' 1-314'
20' 11 -518'...

16' 1().13116·
15·1().9116·
15' 9·9/16·
16' 6-112"
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Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

1691 MHz Weather
Satellite System

ShippinQ: FOB Conrord, Mdss.
Prices subject to change withOut notice.

i \£ I

1691 MHz Hem Pre-amp.
model TS·1691·P. Amp $250

1961 MHz Receiver
model TS-1691-Recvr $450

Decoder Board &Solb~'are

mOOeIT$-VGA-SAT4 5349

low l oss Coaxial Cable (65ft)
with ccorecrces. S65

other tenglhs available

Track II Salelhte Orbital Program.
Tracks All satellites. WOl'ld map.
print out $99

1691 MHz loop Vagi Antenna
model 1691-lY(N) 599
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foot height it proved to be 10 dB stronger
than the origina l casually-des igned anten
na-an impressive and worthwhile increase
in gain. to say the least. The antenna has
been excellent on both bands. III
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Local tests showed that the HFSAT antenna
was already slightly better signal-wise than
the au-foot-high three-element beam. Once
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~~~~

'..,.... " ...." ,'W ,,,,,. w ,,~

'It . .. .... 1> . .. "".~,,",

""""'..$-13JO~ "'" 5-1)05_5$15
5-.*_ , 775

.....-

l.Mm la Build.nd "'''11'''
Compulon with lII i .l(~

/
r

534.95 AR2N•• lit

-

Dlgltll_U
_l_e-..

$49 .95 I..._..--· Esn__ • _

"2M"A. • '1m.•

.~.

FUI'IC~on a.n...tore ..... - 1101

n: •.:::
$29.95
UUI.n5<00.,_._ _

10 Meter Band
Abow Ground (40')
Ma. Gain 0 12 Dreg
13.82 dBd
12.06 dB
12.8 + 11.4

fM Rec:e i,er _it & TtJining Course

$44.95 "' 1"' '''

'" '' ",,,,., .','" ,., ..
u '" ' .~ ,
,~.~" '....
• co .." .." 1 ~"" ""
"'""" " , . ~"" , IO·H ""II,.
. 0.., , .. . . " ... ..", ,,,,, ,,".

AFFORDABLE · HIGH QUALITY

2 YEAR WARRANTY

/.~, --:;:=-

Sl&llDAllO~

$-':l:l1l'-. S300I s-.3otll__
5-'~__

L
,-
_ "'9"~ r CIlT _ Tv s,...
_ Im'I Soot-,. _ 2· . t . otll-'
_ ~·y Otott_ _~_

_ '/OIIotO,T..." F_"",O~__""

.. CIlT.... N ... """""" IS-'~~_11\II _ .__

l"'~_K~

IIT·IUI •

$14.95

I ".,", "'00 tea, , .. ".,,,,,.,K",""
_ Mult,...t.. l.CII-'flO lIet. ,

f OIl" ll $79 CII·""
' 175 .00 'H_ $49.95

- -.- F.... .. _ . _ -__ _ _'".,:1_
........ c .,.·I2 .... lCO___ _ IA _

Gain 8.92 dBd
F/8 12.47 dB
Imped. 13.1 +12.1

F.... Space

--

QUICK, EASY, & COMPACT
FIU~ eard' -NOVICE thru EXT RA- th . Ory Key WOrlll
yQdtdlWlll Over 4000 set, in uw' For beginner. OMs.

XYls &."(1$ -1"_" :~_=- ~~: [:::: :':::-,11_ ... . . - - - OrdB Todrt'
__ .... . ....- rrom --
t.-.- "... - - - ~
-.. VIS STUDY CARDS r:=:"~'
. _ _ P.O. BOX 173n _~n.<o ~

cu._ HATIIESBURG. MS 39404 ~

CIRCLE 104 ON READER SERVICE CARD

fonned while on a tu-toor pole. The com
parison antenna was a three-element. 10 me
ter monobander created using standard beam
formulas and was nOI computer designed.
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