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tance signal propagation. o . PASSIVE LOOP
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"skipped" off the ionosphere| excellent drafting shows it. It is mounted on a
to provide long distance| Here we take a peek at Mr. rotator 8 ft. above ground.
communication with greater | Snell's monitoring post lay- Tests conducted on a mili-

reliability and with less| out. tary active antenna (Mar-
need for power than was true The deseriptions of his coni-H-33-5500-01) indicated
for the more noisy longer| installation are in hig own that between 6 and 8 ft. is
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cies has never diminished.!? - vpen wire TV feeder ;3'
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l. Dunlap, Orrin, E., Mar- : ]
coni: The Man and His o —] HE ANTENNA #4
Wireldss. McWilltan, | - FOLDED DIPOLE R AR
1937, Pp. 96. TETINER j
2. Small, W. Clem, Perspec— ' = v
tives on Radio...a lil:tle ; sl I i B B |
hisrory, Monitoringl' O —||’
Times, Vol. 4, No, 1,
Jan. 1985, Pp. 20-21, HF ANTENNA #2 l
3. Morecroft, John H. Ele- Basically a dipole com- 300/74 oHm
ments of Radio Communica-] prised of outdoor Antenma #1
tion, 2nd Ed, John Wiley| and a 40 ft. trap section BALUN
and Sons, New York, 1934, | mounted indoors aleong the
Pp. 103. apex of a roof, The whole
4. Aitken, Hugh, G. J., Syn- | antenna forwms a shallow "V"
tony and Spark, John with its maximum radiation
Wiley and Sons, New York, | patter NNE/SSW; it resonates|,
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VHF ANTENNA #2

This "hybrid discone"
antenna was constructed in
an effort to utilize the
wideband characteristics of
the Discone mixed with a
couple of discrete frequency
vertical elements (145.5 and
121.5 MHz) hopefully posses—
sing a high radiation angle.

Tests  dgainst the
reference ground plane, 1in
the aircraft band, indicated
that it performs extremely
well.

and a Lot of Wire?
Then Build the

Have a Lot of Real Estate

“SWL LPMA ANTENNA"

By Al Smith, Box 280,
Wamsutter, WY
82336

A good directional,
wideband, low 1incidence
angle antenna which isn't
common 1n antenna texts is
the log-periodic monopole
array, or LPMA. The design
is similar to the poplar

VHE ANTENNA #2
HYBRID DISCONE

log-periodic dipole array
(LPDA), where the perfor-
mance of the system is a
periodic function of the
logarithm of the frequency.

In practice it is vir-
tually frequency indepen-
dent, where subresonant
{long) elements act to a
degree as reflectors toward
the .resonant region, and
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supraresonant (short) ele-
ments act to a degree as
directors.

By comparison to LPDA
antennas, an LPMA can save
some real estate and tower
footage, and as a low pro-
file wire beam can give high
performance.

Its vertical/counter—
poise structure optimizes
reception from low angles of
ionospheric refraction where
international broadcast
signals concentrate.

The two supporting
towers or poles for an LPMA
must only be 40 or 60 feet
high on the high end for
coverage from 9 or 6 MHz
upwards, as compared to a

" much higher tower that is

needed to optimize inter-
continental reception off an
LPDA or other horizontally-
polarized beam.

Finally, an LPMA is
both wideband and direction-
al so one antenna serves for
reception of all short-wave
signals from a given direc-
tion. '
Illustrated here are
LPMAs dimensioned for 3 to
10 MHz, 6 to 22 MHz, and 9
to 26 MHz coverage. Or you
can develop your own dimen-
sions for other bandpass/
gain parameters from LPDA
formulae that are availlable
in some antenna textsl,z

(see bibliography). In prac-
tice an LPMA works best with
its counterpoise of hori-
zontal elements suspended
several feet above ground,
perhaps high enough to walk
under, Placing the counter-
poise only inches off the
ground could increase local
noise pickup and would
decrease input resistance
and amplify VSWR.

The LPMA’"s planar
element sets are balanced
with respect to each other,
and a balun (4:1) must be
used in conjunction with a
coaxial feedline. If coax
was connected without a
balun of the correct ratio,
LPMA directionality and
passband would be ruined.

Properly installed, any
of the LPMAs in the table
should perform near the
design specifications, al-
though any antenna’s operat-
ing characteristics can vary
Erom one site to another.

The best SWL antenna
installation, regardless of
its type, is away from sus-
pended wires, tall build-
ings, and electrical noise
sources,

The design for 9 to 26
MHz is very low profile for

e~

CONTROL . % $
i aghenned Saeilfore E Y NTENA RELAY CONTROL
an antenna switching unit in e R2 R3 L (REAR)
the attic, remotely control- + @ |y 111 7| 4 i
led from the operating posi- il Sk ‘ A : I 18 rI'
tion: LED's indicate which 9o -
antenna 1is selected. The 8@ o
system allows rapid switch-— Lu R4 RS
ing between antennas so that| . I:@—GL / e | =T8¢
comparisons can be made. o—4 rJ-;
&
fﬁn audio switching sys- A1 ==l O — @ 1
tem is also part of the RE o R7
control unit. ; o 6——7717 | i ()= R.F.(BNC)
The whole object of 10, | @ - +svoc
this particular exercise is| y mp[ (CONTROL)|
to provide some comparison @ /o4 a
data for the ordinary SWL ]Rf_ ?53 ~
utilizing home-built anten- i 4 5 ke smEHATRSEAL SO i
s »
nas. Future plans call for 7T
BOTTOM VIEW
the provision of an exotic 1
antenna farm. = g HF
e L OUTPUT
G4Y-152 P DC5 ANTENNA SWITCHING RELAY BOARD
YHF HF 1O VIE
i | i
FM MONLYOR WE TAPE T0
TAPE SOCKET REC 10 10 SPEAKER
ReE gﬂﬂl!(l;ﬂ (INTERNALY DUTPUT SCOPE T/R REMATE VHF)
110YAC :
AT 1 o ® 0l @ @ | )@
R.F.
PANEL - .
FRG-7700 BC220 SFKR BYFASS
— ——— NE RABIO 7
119¥AC 110YAC [ e TAPE Vox
al | g 5 = stao_ I 3 SWE —H ‘D
¥ 3] o 1 sut ] su2 ‘Tt — SWe SHS REFOTE sW7
= g £
al & & % TAFE IFoRE TAFE = =
ANTENNA CONTROL AND = B & 2 HE e
|- STATUG INOKCATOR PAYEL . ® |@
) @ ® G o e e @B @ 8 |© ¢
= g of =] & .
al 2 = Y M ul 2| 3 0 0
2l a wl ZF = ] Zl = FH 10 Fr 10 £ 10 FM NO. 10
3 = 3| ® = al 2 ROR SPEAKER He ROR  SCAN 1APE CONTACT i
i 1 OUTPUT (HF) RADLO  INPUT QUTPUT :’aus :: HF INPUT
e} ———y RECORDER SP}ER Li} SPKR 42 vox FH
READER A KEY: yax
| o a2z SWITCH
3 ed UDID SWITCHING WIRING 01AGRAM
Fau 50 06 3 (REAR VIEW)
119VAC PHANES 110VAT




SWL LPMA cont'd

a beam, and wire as thin as
AWGH22 is okay; #18 is mini-
mum wire size for the 3-10
MHz LPMA and #20 for 6-22
MHz .

Multistrand wire
stretches a lot less than
harddrawn copper wire and if
the former is used, the
wideband nature of log-
periodics accept a bit of
dimensional distortion with-
out inducing an audible mis-
match on the feedline.

One source of inexpen-
sive wideband weatherproof
baluns is Microwave Filter
Co., 6743 Kinne St., East
Syracuse, NY 13057, which
sells the W2AU balun.

In building one of
these antennas, remember to
insulate all element ends
and avoid short circuits
which occur most easily by
twisting its balanced spine.

Keep its wire out of
shrubbery, trees and head-
way, and enjoy a performance
edge on international lis-
tening with your LPMA! [ ]
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A SIMPLE
(BUT SUPER)
GROUND

MT reader Ken Hand has
come up with an excellent
idea for an effective ground
for both tramsmitting and
receiving. Ken’s idea is to
bury a discarded galvanized
water tank approximately 9
feet in the ground; a pipe
extending from the tank is
used for electrical contact,

Ken suggests punching a
number of holes in the tank
and filling it with water
periodically to encourage
better electrical contact
with the soil. It would also
be a good idea to be sure
that the pipe threads do not
have any residual pipe dope
on them or a poor connection
is sure to result.

A few additional hints:
the larger the tank, the
better the ground; add some
copper sulfate ("Bluestone')
to the tank for even better

.electrical contact with the
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soll; use heavy braid from
the pipe clamp to your rig
(like the shield braid pull-
ed off RG-8/U coax).
Thanks, Ken, for shar-
ing your suggestions with

fellow MT readers, ®
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LPMA DIMENSIONS TABLE

Array
Spacing Ry Il2 1!3 R,. ks KG Length
3.2-10 MHz 12°2" [1578" {20°0" [25°8" B3’0" |40°6" 147
5.9-17.9 MHZ 6°7"| 876" |10°10"13°11"1 80" [22°0Q" 79°10"
9.0-28.0 MHz| 474" | 578" 6°9" | 974" 12°0" |1478" 52°9"
Elements F.l :‘Lz 13 !.4 i Lg Ly
3.2-10.0 MHz| 24"2" [3174" |4070" [51°4" B6°0" 81" 1e3°1ao"
5.9-17.9 MHz|13"2" 1770" |21°8" P7°10"B6°0" |22°0" |56 8"
9.0-28.0 MHz| 8’8" |I1°4™ {1373" [18°8" R4" Q" [29”4" |3779"
These are developed from a single parameter of [a{apex
angle)-ZZo; o(relative spacing- factor)=0.14; t(relative
scale factor)=0.78]; beamwidth is 80° to 120°; gain is 5
dBd .
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| prevent coupling to the soil
. along the length of the

-successes

UNDERGROUND
ANTENNAS

by Bob Grove

A recent editorial in
Worldradio (December 1984)
brought to mind a concept
which seems radical from any
practical point of view, but
it works.

If you are interested
in listening to frequencies
at the standard broadcast
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How Long Should

That Antenna Be?

When cutting an antenna
for a specific Ffrequency,
apply two nifty formulas to
provide the appropriate
length.

If you are planning to
erect a dipole for shortwave
reception, the proper length
in feet may be found by
dividing 468 by the center
frequency in megahertz,
Thus, a 6 MHz antenna is
ideally 78 feet long.

Computing quarter-wave
ground planes and whips for
VHF/UHF applications is just
as simple: divide 2808 by
the frequency in megahertz
to find the length in
inches., Thus, the correct
length of a 155 MHz antenna
element is 18 inches.

And another hint: Di-

poles and ground planes

without loading coils work
well on odd harmonics. Use
the 155 MHz antenna at 465
megahertz (3 x 155) and the
6 mehagertz dipole on 18 or
30 megahertz (3 x and 5 x §)
for good performance.

Since receiving anten-
nas are not overly-conscious
of standing waves from
impedance mismatch, they
generally work quite well
several percent away from
their design frequency. This
is the theory behind the
design of the Grove Skywire
and OMNI, two highly-
effective, low-cost antennas
for listeners. @

band and below, and don’t
want to suspend an outside
antenna, you might try bury-
ing your antenna wire!

That’s right. Radie
waves will penetrate soil;
the lower the frequency, the
greater the depth. This is
why the Navy’s Project ELF
uses such low frequences -
to penetrate salt water to a
depth of several hundred
feet at a frequency of 76
Hz!

But despite soil’s
notoriously poor conductivi-
ty, use insulated wire to

wire. Any gauge, stranded or
solid, will work.

The 10 dB attenuation
points for average 8 mil=-
limho soil conductivity are
5" @ 3.5 MHz; 3" @ 10 MHz
and 3/4" @ 14 MH=z.

Try about 100 feet of
any convenient insulated
wire buried roughly a few
inches deep. There will be
some signal attenuation, but
hardly noticeable at these
frequencies. And best of
all, it will be below the
sources of most electrical
line noise!

Let us know of your
(or disappoint-

mentsl). ®

A COMPACT SHORT-
WAVE ANTENNA

MT reader and veteran
listener Duncan Cameron
recently completed an exper-
iment with his Grove Skywire
dipole that he would like to
share with fellow SWL's.

Desiring a smaller
antenna, Duncan wrapped che
two dipole wire elements
around a nine-foot length of
1-3/8" wood dowel rod, con~
verting the "flattop" dipole

| into a helix.

Subsequent monitoring

. seemed to show no reduction

in signal srrength; in fact,
with only one mast support
point the antenna could be
rotated to the most favor-

,able direction for best

reception and greatest line
noise rejectfion!

And how about fixing
the antenna to a TV rotator?
Or substituring rigid PVC
plastic pipe for the wood
dowel?

We would be pleased to
hear from MT experimenters
regarding their experience
and suggestions for compact,
directional HF antennas.
Now, how about a rooftop RDF

for the shortwave spectrum? g



