. A broadband rooftop dipole
' There are now an increasing number of restrictive cove-
nants which present-day house owners are obliged to
i mmejwmhwﬁnmmﬁmm
. hanging out lines of washing, & ban.on certain pets and,
| more seriously for o radio amarcur, a il emburgo on
- rudio masts or poles. in some places nuthing can be erected
. thatis higher than the r0of fidge or the chimney stack, and
© even TV antennas fall within these draconian regulations

- i ' The muli-wire dipole shown in Fig 78(b) is similar to
:  the multiband antenna described in Chapicr 1 and illus-
L trated there in Fig 9, However, its centre is altachied t the
ol 3 : hﬁckmﬁﬂacﬁnWM-aﬁitMsewalwm
BAE  descending and lying just shove the roof (o fixing points
eegl Nimes mwmd‘em“ gullet-.
e engh - Ifthe shortest pair of these dipole wires are cut to make
sternaiive ahalf-wavelengthon the highest frequenty band to be used
i i the lobgest wires are made resonant 00 3 lower band,
o B several infermediate wires can also besetout. The more of

 thess there aec, the wider will be the bandwidih of the
dipole. The antenna.wires gart be plastie covered and their
. colour chosen to match the roof colour. They can use quite
small unobtawsive insilators,

A simple coaxial feeder (not the heavy Yo, digmeter
variety) of 75 or S0ohms impedance can be diopped down
the end wall of the house; or instead wken into the
chimney! This cun only be done if the chimmey is not in use,
and fortanstely these days most chimneys become rediin:
dant ax oiber fess-primitive heating Gystems are used W
replace fires, 1 thie cable is taken down the chimney some.
must be taken. 5

This anteana system hay its-high: RF current point as
high as is possible without the use of a mast and it will
certainty oul-perform most indoar antennas. The old tim-
ens” adage that ** A foot of wire ourdoers vut-performs fen
feet inside”” is often e,

Subsurface (underground) antennas

Try not 1o laugh. for this section is quite serious! Under-
ground antennas have a lﬂnghinwhnd,wmewwbeim
considesed as carly as 1912 They were tried during the
“twentiés (see Amarenr Wireless September 1922), and at
the present time there is. much seerél research going on all
gver the workl in uffempis to perfect the witimate “invis-
ible’ antenna. A nuclear blast would destroy just about
every type of above-ground dniennd sysicm S0 4 buried
radigtor seems 10 be the only “hardened’ sysicm which
might survive such a catistrophe. So-much for the dishes
festooning those tall puicona fowers which seem io domi-
nate most high points in-out c.wnnysidc!

The author was rash enough 1o write an imaginary of

he full length of 2
side of the slates.
oof slares or tles
space and this can

mna in an article

who said he had
fier his first “CQ°

wl ta experiment
ey which one will
il. Where the an-
e fuil can be bemt
o it may even be
enna in position
anteninas o few vears xgo, To his surpnse. he reotived a

"spool” Aprit Fool article on the: subject of underground:
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letter from Richard Silberstein, WOYBF, who suggested
that several of his sssumptions were actually comect!
WOYBF has been involved in research onthis subject for
many yearsand some of his conclusipns van be found inthe
ARRL Antenna Compendiur Vol | {Subsurface Antennas
and the Amateur').

The RSGB T & K Builerin published in February 1927
an article by C H Targett, G6PG, wha was one of the
foremost British underground anterma enthusiasis. His
antenna wis a S0funibber-insulated wire about 2'/ift below
the graund, The wire was supported on small posts which
had insulstors at their tops and was enclosed within @
arrangement of discarded semi-circular *pan tiles” before
the trench soil was replaced (see Fig 79).

P sy e

insulator wire  {BOfi}
3. This
by GBPG

G6PG discovered that this anienna, which was end-fed
and reached the surface through a length of subber hose,
reduced QRN almest to zero and aliowed the reception of
shortwave signals almost as efficieatl y as did his elevated
wire. His W input transmitier was fed to the undergroun
wire on waveléngths of 150-200m, 90m and 45m, and he
had many contacts up to # range of about 000 miles:

A significant fact was that this antenna was very direc-
tional: all the stations worked Jay within an angle of 30°
ﬁmnka!umd.%kﬂm’ﬂuinﬁﬂmmww
of a terminated nonsresorarit wire antznaa or @ Beverage
antenna.

Fig 80 shows an underground ancnna which was used
fior tests by WOYBF in 1965. With this he received signals
from WWY on SMHz when that station was located af
Belisville, Maryland. Al soilsdiffer in their atenuation of
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Fig 80, & 1885 subsurface antenna désigned and tested by WOYBF

signals, and the 1eon ‘skin depth” is used when working
with buried antefinas. The skin depth ofa soil is the deptby
atwhich the electric field is sttenuated by [ neper(8.68dB).
Formunately soil is a dieleciric and a very poor conductor at
radio frequencies] at SMHza tadic wave when penetrating
an avierige soil is anenyated by about 1.8738 per metre of
depth.

Do-not get excited by this, for in sddition there is also
some rellection and refraction foss: Silbersiein's antenns,
which was Bin. {20cm) below the ground, hiad an average
signal loss of 16dB when it was compared with a standard
‘haif-wave dipole at (.3 wavelength above ground.

The length of a resonant wire when it 15 buried is much
shorter than a similar wire that is surrounded by airas a
dieleetric. mmzmwww\mﬁmmm
shortened from the nermal Y3.601 {28,53m) to only 46.6ft
(142m). This nieans that the velocity factor was influ-
enced by the earth’s dielectric properties aud measured
474% ata depth of only 8in. At greater depths velocity
factors a8 low as 25% have been recorded. The cenire
impedance. of ihe buried dipole was low, and & speciul
matching unit was used ar the antenna centrs 1o atlow a
good match 10 a standiard coaxial feeder.

WAOYBF admits that in. 1965 he did not have very good

instilisting materials (they id not exist), and suggests that
upm’imam shoald wy dipeles in wide-diametsr PVC

.// L

layer of suil: sy, 2 to 3in. (5 to Tein). The centre of the

amenna could be made secessible far tuning and the
mmrmwmﬂtcm&mmmmgmﬂ

antenna is perhaps the last ray of hope for the amateur
a zone where the rule i “strietly no snteanas”.

Chapter 7

Anten

Designingand putti
difficult, but when
from the transmitie:
the oulput power I
heat or a5 undesir
foedline,

Most of the ante
unig; This is more g
fantenna system tur
umit).

The aathor alw:
beiween anienna @
ways, I limits the
signal inputs w the
radiation and prese
equipment. Much 1

if this condition is 1

There are two
matching of the ant
feeder fo the transu

Antenna-to-f
This problem has &

waler pipes or plastic seswer Some intemal supports various description:
for Lhewm;s mﬁdhmﬁ?m wmmbcus:go He 1f only buried a few inches ind with a lotof polys some additional rem
Wmmmmmmdammem chips, the dtten on transmil #nd reesive couid the antenna feed imyg
the fid of his waste bin a1 the dipole centre was removed!  litlic as 104B as compared withaproperly st up hatf- wher using a fypica

The author’ sndwxfarusuudarmmmmdmnm!’g dipole. This power Icss could be ‘cusily made up at wite fecder having 1
81. Here a wide plastic pipe is suggested, with a large  transmiticrend of the system. On receive, although a 500ty impedance

impedance anlerin,

wonld be down, there would be very ljitle external «
mis-magh will not

qmnnty of expanded polystyrenc ‘chips” surrounding the ;
pick-up,

pipe (thismaterial is used for packaging) and justa thin top

which have a higher
guality 300ohm ribb
been specifically m:

However, there :

- particular those wh

ohms and for whi



