
7) Magazine Staff

Antenna Fans: Try the Skeleton Slot
-an improved driven element for VHF/UHF

Fig. 1. The true slo t antenna doesn 't look like an antenna at
alf. It is a dimensioned slot cut in a large piece o f sheet
metal.

O ne of the prob lems
with simp le vag! an­

tennas is obtaining wide
bandwidth while keepi ng
the swr low over an entire
band. Usually, one has to
co mpro mise and dimension
the antenna for a parti cular
portion of a band.

The main reason that the
swr changes across a band
is that the lengths and spac­
ings of the elements used in
the antenna do not change
as the tran sm itted fr e­
quency is changed . These
physi ca l arrangements,
a long with the wavelength
change due to frequency al­
teration, cause changes in
the mutual coupling to the
dri ven element, and the

feedpoint impedance of the
dr ive n e leme nt a lso is
changing, and thi s contrib­
utes a lso to changes in the
feed point impedance.

One classic approach to
solving this problem has
been to make the driven
element a folded dipole.
The inherently wider band­
width charac te ristic of the
fo lded d ipole e lement. as
c o m p a re d to a simp le
di pole, prevents the dr iven
e lement impedance cha ng­
ing as much as the e lec­
trical length of that e le­
ment c hanges. However,
G2HCG has gone a step fur­
ther and developed a driven
element configuration
whi ch not only has broad

bandwidt h by it self. bu t
when used in a vagi is fa r
less affec ted by the influ ­
ence of frequency-depen­
dent e le ct rica l le ngth
changes of other e lements
in the vagi . To top it off. the
overall gain of the vagi may
also be slightly increased
by his form of driven ele­
ment. Although his fo rm of
driven element is popula r in
G-Iand, it has not yet been
used muc h here . Those
amateurs who have simple.
multi-e lement yagis and
desire to increase the band­
widt h character istics will
find th is new form of driven
elemen t very applicable.

The skeleton slot-driven
element. as it is called, de­
rived from experiments
concerning a true slot
antenna . A true slot anten­
na. as shown in Fig. 1, is not
what most of us would
visua lize as bei ng a " rea l"
an tenna. It is, as the name
indicates, a slot cu t out of a
sheet of meta l. The slot
thus fo rmed radia tes much
like a conventional dipol e.
If one makes the slot wider,
it is sim ilar to making the
length-to-diameter ratio of
a conventional dipole
smaller. In other words. the
d ipole length remains the
same. but the diameter of
the elements inc reases . This
wi ll inc rea se t he band­
wid th. In the case of proper-

Iy-dimensioned slot anten­
nas, very la rge bandwidths
can be ac hieved in the UHF
range.

The skeleton slot result­
ed from experiments to
determine how small the
sheet of metal could be
made and still retain the
characteristics of a slot an­
tenna . The final result was
to demonst rate that a
" ske le to n" made of tu bing,
and dimensioned as shown
in Fig. 2 Ia). acted much li ke
a slot antenna . The antenna
of Fig. 2 (a) can be visual­
ized as shown in Fig. 2 (b).
i.e ., as two Vl -A. antennas
spaced 5/8 A. where the ends
of each Vi -A. section are
bent.

The final practical form
of the antenna is shown in
Fig. 2 (c) along with prac­
ti cal dimens ioning infor­
mation fo r the VHF bands.
If the an tenna, used as a
driven eleme nt in a vagi. is
constructed of the tubing
sizes norm a lly fou nd in
VHF beams, the feed po int
impedance is app rox­
imately 300 Ohms. $0, one
can use twinlead as a feed­
Iine for low-power instal­
lations or use a conven­
tional 4:1 balun at the
antenna fo r a 75-0hm coax­
ial cable transmission line.

Fur t her p ractical ex­
perime nts w ith the
skeleton slot as a driven
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si t u at io n where o n ly a
sma ll dista nce is avail­
able fo r t he horizontal
portion of the antenna on
a given band. but height
is available. One idea that
suggests itself is to try
the antenna on a tower
using arms extending
f rom the tower to form
the horizontal portions of
t he an ten na . Eyen on
7 M Hz, only two approx­
imate ly 13-foot-long arms
would be req uired . Con­
st ruc ted of wi re and used
o n the HF ban ds, the
t eedpoint im pe dance o f
the antenna migh t rise
severa lfo ld , This is because
the d ime nsions of the
anten na become so muc h
larger t han t he diameter of
the wi re that would be
u sed to construct i t.
Nonetheless, the idea is
an interesting one, and
suc h an antenna fed with
a resonant transmission
line might perform very
well,•
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width. Nonethele ss, t he
ability to load into this a n­
te nna and get some ga in
a t a n increased band­
width may well make the
ske le ton slot mod ifi ca­
tion worthwh ile .

Al t ho ugh the ske leton
slot antenna has its mai n
app lication at VHF fre­
quencies. it al so might
have some applicabi lity
at HF freq uencies as a
wire antenna . The dimen­
sions migh t suit some
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some slight increase in
forward gain using the
ske le to n s lo t a s th e
dri ven element. Th is is
proba bly due to the fac t
that the ske leton slot it­
se lf ac ts as two stacked
d ipole rad iators, and also
from the effect of the add­
ed re f lector eleme nts .
The gain inc rease can be
about 2 dB.

It is difficult to say how
muc h the bandwidth of a
given VHF a ntenna will
be increased by the use
of the ske leton slot as the
d rive n ele m e nt. In ­
creases in bandwidth of
up to twice that using
normal dipole elements
a re possibl e . Of course,
this would be an increase
in bandwidth in regard to
kee ping the swr low. It
doesn't mean that the an­
tenna would retain its for­
wa rd ga in cha racteristics
ove r the enti re ba nd-
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Fig. 2. (a) The original skeleton slot. (b) Showing how it m ight be visualized as stacked
dipoles. (c) Showing practical dimensions.

e le ment showe d that it
worked best if bent slight­
ly forward. as shown in
Fig. 3 (a), at an angle of
a bout 11 deg rees fr om
the vert ica l. Also, when
using the ske leton slot as
a d rive n ele me nt , t he
pa rasitic reflecto r e le­
ments in a vagi shou ld be
changed so there are two:
each one at the approx­
imate height of each hori­
zontal member of t he
skeleton slot, as shown
in Fig. 3 (b). The refl ector
and di recto r e lements
can reta in thei r no rma l
d ime nsio n ing . Th ere is
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Fig. 3. (a) There is a smaJJ forward tilt to the skeleton slot.
(b) This is how the skeleton slot would be used in a vegi.
with a modified re flector.
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