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Try the GHz Getter
- a marvelous microwave antenna

you can build

Photo A. Antenna on a test mount .
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I ha ve alwa ys been inter
ested in antenna design,

and the amate ur m icro
wa ve bands permit e xperi
mentation with sca le d
down antennas, The short
wa velengt hs pe rm it the
testing of designs without a
hundred-acre a nte nna farm.
Howe ver , a lack of activitv
limits the testmg and a pp li
ca t io n o f tht' antennas Re
cently. MDS telev ision se r-

vic e was added to this area ,
provid ing a reliable, con
sta nt-powe r microwave sig
nal for antenna testing.

The transmitting a nte nna
is located severa l m il e s
awa y - hence it app roxi 
mates a far field source .
(My m icrowa ve -antenna
range is a seco nd-story win
do w.) The frequency, 2.1 5
GHI.. is high enough to keep
the antenna size dow n to a

practica l le vel ye t not so
high as to make const ruc
tion tole ra nces be yond a m
ateur c a pab ilit ie s. Ga in
compa riso ns Me made by
placi ng an attenuator be
tween the microwave co n
verter a nd the television re
ce iver a nd no t in g how
much attenuation mu st be
added or removed to mam
tai n a consta nt signa l level

The fi rst a nte nna I tried
was the popular coffee-can
horn. Sinc e then, it has be
come my sta nda rd to which
a ll other antennas are com
pa red Othe r horn and hel ix
a nten nas ha ve been con
structed and tested . but
ha ve one ma jor d rawback:
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Fig. 1. Short back fire anrenna,

their long le ngth, I decided
to try a more compac t pla 
na r a nte nna . Col li nea rs and
other phased arra ys were
ruled out because of prob
lems with the phasing lines,
Digging through my file o n
a nten na s, I ran ac ross the
sho rt backfi re a nd con
struc ted the an tenna shown
in Fig. 1 Se ve ra l feeds were
bu ilt and tested . The first
used a microstrip disk a nd
offe red no better gain tha n
the coffee can, The final
feed is the o ne used on the
o riginal destgn.t.t It con
sists o f a slo t-fed d ipo le
with a sma ll d isk-shaped re
f le c t o r, The d im ens ions
shown a re in terms of wa ve
length, making freq ue ncy
sca ling to 1296. 2304, o r
o ther frequencies easy.

The g ro u nd pl an e IS

made from a 300 -m m
(t -footl -square piece of sin
g le-sided PC board. Other
materia ls, includ ing sc ree n
wire, could have been used .
Ano the r piece of single
sided board 35 mm by 864
mm (1 %" by 3 4 ~l wa s
formed into a circle and the
end s butted toge t he r. A
sma ll piece of boa rd is
epoxied so t ha t it ove rla ps
the joint. Afte r curing, the
ring was edge-soldered to
the ground plane, fo rming



in stead of pol ystyrene be
cause It w as con venient.

Although adiu stment s
aren't normally required, it
sho uld be easy to replace
the dipole wires with tele
scopic tubing to permit fine
tun ing My tests show that
the short backf ire has a gain
of 8 to 9 dB over the horn, a
level be tween large, h igh
gam antennas and sim ple
dipoles •
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Fig. J. Connector detai/~.
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in g any burrs, th e assem bly
is iomed toge ther wi th a sol
der bead around the coax
fitt ing A hole sl ightly larger
than the outer conductor is
d rilled in the center of the
ground plane or suppo rt
p la te if you intend to make
inte rc hangeable feeds, The
o uter conductor is soldered
in place wi th the slot roots
flush w ith the front su rf ace.

The dipole elements are
added last They are made
from number 12 bare w ire.
The el ement that shorts the
inner and ou ter co nd uc to rs
doubles as a support for the
inner conductor, The subre
f leetor disk is epox ied on
two hal f -wavelengt h-lo ng
wooden posts. I used wood

Photo B. Ciose-uo o f feed.

Next. the outer conduc
tor is cu t to length (not crit i
cal) and slo tted . I he two
slo ts are each one-quarter
w ave long. Slotting is best
done by fi rst insert ing a
one-ha lf- i nc h diameter
dowel rod in the outer con
ductor to prevent buck ling.
The slot width is a nom inal
one-sixteenth inch The out
er conductor is then sl id
bac k over the inner co nduc
to r assembly and the inner
co n d uc to r length IS

marked . After trimming the
inner conductor and rernov-
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an open cav ity two w ave
lengt hs in dia m eter and
one-q u arter wave l engt h
deep I dril led a hole pat 
tern in the cav i ty center to
allow experimen tat ion w ith
di fferent feeds or ro ta t ing
the feed polarization , The
rad iat io n pattern is sym
metric w ith a half -angle re
sponse of 30 d e grees to the
- 10-<lB level.

Th e d i po le f e ed I S
formed fr om two concen
tric pieces of thin-wall brass
tubing that comes in tele
scoping sizes at a local hob
by shop The outer conduc
tor has an internal diameter
of one-half inch , 1he inner
conductor has an outer di 
ameter o f seven thirtv-sec
ends inch The const ruct ion
details of the dipole and the
connector are shown in
Figs. 2 and 3. respect ively
Note that o ne d ipole ele
ment shorts the in ner and
outer cond ucto rs together.
The other stars at the o uter
conductor.

The d ipole feed is assem
bled by first sawmg th rough
the outer sleeve of a BN(
bulkhead feed through and
di scarding the threaded
portion The exposed inner
conductor is bu il t up with
two layers of num be r 24
barf' wire, The brass inner
conductor tubing is slotted
for about 10 mm, slid over
the built-up inner conduc
tor, and the assembly is
sweat -sold e red toget her.
The inner conductor is in
tentiona lly left too long
and wil l be trimmed later
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Fig. 2. D ipo le-feed defai/s.




