The New Frontier

Conductad By Boh Atkins, KA1GT
103 Division Ava, Millington, NJ 07946

Building the 10-GHz Horn Antenna

Last manth, ! discussed some of the theory
behind pyramidal hom antennas, This month,
I'll show you how to Wild one yoursell [rum
readily available materials.

The first design paruneter is usually the
reguired gain, or the maximum anlenny size,
These are, of course, reiated, and the relation.
ships can be approximared to the following:

L = H-plane length (A} = 0,0654 » gain

{Ey 1}
A = TI-planc apertuie (A) — 0,443 x +eain
(Eq 2)
B = E-plune aperture (&) = .81 & {Cq 3

Note that gain should be expressed as a ratio
for these calculations; 20 dB gain = 100,

Let’s calculaie 1lie dimensions for a 20-dR-
gain harn for use at 10.368 GHz, Using
Eq 1 through Eq 3, it is easy to determine the
dimensions. One wavelength at 10.36% GHz
12 1,138 inches, The length (L) of such 8 horn
wonld be 00654 = 100 — 6.54 L. At
10.X68 GHz, this is 654 & x 1.138 inches
= 7.44 inches, The corresponding 11-planc
aperture (A) would be 4.43 & (5.04 inches),
and the F-plane aperture (B) 4.08 inches.

The easiest way to make such a horn [ Lo
cut pieces from brass sheet stock and solder
themn together, Fig 1 shows the dimensions of
four triangtlar pieces lor the sides and a
square piece for the waveguide flange. (You
could use a standard commercial wavegpige
flange if you have vne.) Singe the E-planc and
H-planc apertures are difierent, the horn witl
not be *'sqoarc.’’ You'll necd two pieces of
Drazs cut to the dimensions given for side A
and two for side B,

Sheet thickness doesn’t malier; 0.02 to 0.03
ingh works fine. Brass sheet is often available
from lhardware or hobby shops, TE you cant
find material lcally, one scurce is Small Parts
Tne, 6501 NE ‘Third Ave, Miami, FL 33138,
tel 305-751-0R56,

Note thar the tiangular picces are trimmed
at the apex to L the wavegulde aperture
(.9 x .4 inch). This necessitales that the
length, from hasc to apex, of the smaller
trigngle (side B) is shorter than that of the
larger {side A}. Nuie thar the side length, S,
of the twa different sides of the horn must
be the same if the horn is to it together! For
such a simple looking object, getting the parts
to fit together properly requires a lierle
thought.

Although the dimensions can be calculyled
with a litile eimple geometry, it is easicr to
draw out templules on 3 sheet of cardbhoard.
The templates can be used e build & mock
Atennia 10 make sure cverything fits toweilier
properly before going on to cut the actual
metal parts,

Firat, mark owt the larger uiangle {side A)
on ¢ardboard. Then determinte at whal point
itg wiclth 1s 0.9 inch and draw 7 line parallel
to the base as shown in Fig 1. Now mcasure
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Flg 1—Drimenzsions of the brass pieces
used to maks the f0-GHz horn antenna.
Constructian requires two of each of Lhe
trianguler pieces (side A and side B).

the length of the side 5: this will alse be the
length of the sides of the smaller (side R)
nicess,

Next, mark out the shape of the smuller
pieces by first drawing a line of length B and
then construcling a second line of length S.
Uine end of line 5 is an end of line B, and the
other i5 0.2 inch ahave a line perpendicular
bor the venter of line B as shown in Fig | Don't
worry; this is mmuch easier o do than ta
deseribe! These smaller pieces are made
slightly oversize (shaded ares in Fig 1) so you
Ll consiruct the horn with solder seams on
the culside of the horn during assembly.

BNow it's time to see if everyihing firs, Cur
out 1wo cardhoard picces for side A and |wo
Ior side B and tape them together. Lhe
aperture at the wavepuide end should measure
0.9 3 0.4 1inch, and the aperlure at the other
end should measure 5.04 » 4.08 inches.

11 all 15 well, usc the cardboard templates
to mark out pigces of brass sheet, The hrass
sheet should be cut with & bengh shear if one
i available bocanse vsing seissors-type wretal
shears tends 1o bend the metal, Jig the picces
together and solder them on the outside of
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Fig 2—Aesembly of the 10-GHr harn
antenna.

the seams. Tt is important to keep buth solder
and flux from eontaminating the inside of the
hori; they can absork RF and reduce gain.
Assembiy 15 shown in Fig 2. The horn can
then he soldered to a standard waveguide
flange, or one cut out of sheet metal a5 shown
in Fig 1. Make sure that the transition
between the flange and the horn is smooth,
and it's all finished-—a 20-B-pain antenna for
about 85! CQ DX.

MICROWAVYES IN YIRGINIA. .,

Chy Jan 31, 18387, the first mecting of the Blue
Ridge Microwave Society (BEMS) was Lield w1
the studios o WBRA-TV in Roanoke, Yirginia.
The purposc af the socicty is to promoete gctivity
above | GHe. Twelve amateurs attended the first
meeting, at which Dennis Sweeney, WA4LPR,
disvusse] 4 10-GHz PLL circuit of his awn
design. I'he group is interesied in narrowband
I0-GHz techniques. For more information aloul
NH M, contact Slaudey Dillon, WB4YJC, FD
Hox 507, Martinsville, YA 24114,

o AND NEBRASK A

According o the Midwest VI Report,
puhhished by Roger Cox, WBADGE, there is new
10-GHz actlvity in the Tincoln, Nebrasks area,
Charite Coner, KBNG, has a 10.GHz beacon
on his tower that can he turned on by reguesi,
KON} recenlly worked KCAOQR over a 9.24-mile

path on FM using horn antennas and 10-15 inW,
gET |
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