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Inverted L Noise Reducing MF/VLF Antenna

Dallas Lankford, July 1991

If you could reduce all of your regular MF noise sources and pests by 10 dB to 35 dB
and your VLF noise even more for an outlay of two ferrite toroids, some '{'eﬂovn pipe
thread tape, 25 to 50 feet of zip cord, and an 8 foot ground rod, wouldn't you convert
your inverted L to a noise reducing inverted L antenna?

Recently I have been experimenting with some remarkable noise reducing antennas for
MF and VLF reception. My current inverted L version of these noise reducing antennas is
ghown below, I was introduced to these antennas by Denzil Wraight who informed me of the
Wireless World articles by F. R. W. Strafford, "gereened Aerials,”" Nov. 25, 1937, pages
516 - 518, and "Vertical or Inverted 'L' Aerials," June 22, 1939, pages 575 = 577. Denzil
alro sent me details of the antenna transformer T1 which he designed. The toroid he used,
a Siemens B64290K0618X830, is apparently not available in the USA, so I designed an
equivalent transformer using an Amidon FT-114-75 ferrite toroid.
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My inverted L has a 65 foot horizontal section, one end about 15 feet up at the roof
of my house, the other end about 25 feet up at a telescoping TV mast, guyed opposite the
direction of the horizontal section. If you already have a longer and/or higher
horizontal section, you may use that, I included the dimensions of my inverted L to give
you some minimum dimensions for adequate signal levels. An B foot ground rod is sunk in
the ground directly below the low end by the wall of my house. Use #18 or 16 copper wire
to connect the ground rod to the primary of the antenna transformer Tl. It is a good
idea to use some kind of strain relief for mounting the antenna transformer Tl. High
wind can whip the antenna around and eventually break the transformer leads. All of the
connections were soldered. Merely twisting bare wires together is not a good idea.

The zip cord may be f 18 stranded lamp cord, spesker wire, or true zip cord. Since
the zip cord should be soldered at the secondary of the antenna transformer Tl, you should
make sure that both wires of the zip cord pair are copper. With some speaker wire, one of
the pairs is stranded aluminum wire. Although I specified 25 to 50 feet of zip cord, you

may use up to 100 feet ‘of zip cord. For longer lemgths of zip cord, you may need to retune
the front end of your receiver.

1If you use an R-390A or HQ-180A, you may connect the ends (I and II) of the zip cord
directly to the balanced antenna inputs as shown. Be sure to remove the shorting link
between the G and adjacent A terminal of the HQ-180A as shown. For unbalanced antenna
input terminals, or for use with a VLF converter or accessories such as a phasing unit,
you will need an antenna matching transformer,

My current antenna matching transformer T2 is an Amidon FT-82-43 ferrite toroid wound
with 12 trifilar turns of # 22 enameled copper wire. The three wires are wound side by
side as shown. As shown, T2 is a-balanced to unbalanced 1:4 stepup transformer. For some
receivers a 1:1 bifilar transformer may provide adequate signal levels., If you use the
antenna with other receivers, you should try both antenna transformers and use the one

lvhich gives best signal levels.

The antenna transformer Tl is wound on a ferrite toroid made from 75 material, which
is a semiconductor. Thus precautions should be taken to prevent the ensmel of the windings
from being broken and making direct contact with the ferrite material. Otherwise turns of
the windings will be shorted, and the antenna transformer will not perform as it should.

To insulate the toroid I wrapped it with two layers of Teflon pipe thread tape, Harvey's
brand, type T-1/2 6F - 12,  Harvey makes both a thin Teflon tape and a thick Teflon tape.
This is the thick Teflon tape., I discussed insulating the toroid with someone at Amidon
and they suggested using glass cloth electrical tape (which they sell). A single layer
of GC tape was satisfactory. As for weather proofing T1l, you are on your own, I haven't
done anything. For the 43 turn primary you will need about 6 feet of # 20 enameled wire.
Fold the 6 foot length into two 3 foot halves, and start winding at the center of the
primary, leaving enough space between turns (in both directions from the center) for the
9 turn secondary windings to fit in between the primary windings. After that, the remain-
ing primary windings should touch each other on the inner circumference of the toroid.
There is just enough space around the inner circumference to accomodate all of the windings
in a single layer. You may have to do some pushing on the primary turns to get the
secondary turns flat in between the primary turns, especially at the inner circumference.
For the secondary winding a 3 foot length of f 20 enameled wire is needed, The 6 foot
primary length and 3 foot secondary length will give ample excess for about 1 foot leads.
I used Teflon spaghetti to insulate the leads, and fixed the ends of the windings with
plastic push-through cable ties. I also used a plastic cable tie to mount the finished
antenna transformer to the edge of my roof (a short piece of 2 by 2 fir nailed to the
facia makes a convenient tie point through a hole drilled in the fir) and another cable
tie through a knot tied in the zip cord for zip cord strain relief.



Inverted L Noise Reducing MF/VLF Antenna

. _When the inverted L noise reducing antenna described above is compared to an ordinary
80 foot inverted L antenna in the MW band, the noise reduction can only be described as
amazing, 1In some 37 years of DXing the MW band I must have tried at least two dozen noise
reducing schemes, and not a single one of the previous schemes had any effect on noise
except for nulling a single noise source with a good loop antenna, The inverted L noise
reducing antenna does not null noise because it is not a directional antemna; it reduces
noise in all directions. According to Strafford, these kinds of noise reducing antennas
are most effective against nearby noise, ‘i.e., against noise which originates in your
house or apartment, in nearby houses, in nearby power lines, and so on, Noise which will
be reduced or eliminated includes, but is not limited to, TV horizontal oscillator
harmonics (HOH) and associated noise sidebands, fluorescent light noise, air conditiomer
compressor motor moise, air conditioner fan and heater fan noise, power line noise, and
vacuum cleaner motor noise, The t of reduction depends on the type of noise, the
location of the noise source relative to the antenna, and perhaps other factors.
Strafford said that noise reduction with a vertical noise reducing antenna was 30 to 100
(30 dB to 40 dB), but he did not specify what antenna his noise reducing antenna was
compared to. ;

' In my experience, the amount of noise reduction (both with my inverted L and with a
30 foot vertical noise reducing antenna) is not as great, namely 3 to 56 (10 dB to 35 dB)
compared to my original inverted L. With my noise reducing inverted L, fluorescent light
noise was reduced 10 to 15 dB, TV HOH and associated noise sidebands were reduced about
15 4B, air conditioner compressor motor and AC/heater fan motor noise were virtually
eliminated, power line noise (60 Hz harmonics) were reduced to the threshold of detecta-
bilitv, vacuum cleaner motor noise was reduced more than 30 dB and virtually eliminated,
and assorted regular noise "pests" of undetermined origin were reduced 15 to 25 dB. There
is now only one irregular "pest" which ruins daytime MW listening, a 40 dB + monster which
used to "ki11" the entire MW band except for strong locals. It is still a serious problem
even though it has been reduced about 20 dB. Fortunately it does not appear often, and
never at night. ' It is my only remaining noise source where nulling it with my loop will
produce clearer weak signal reception than the noise reducing inverted L. -

According to Strafford, for maximum noise reduction the antenna transformer T1 should
be mounted where the horizontal part of the inverted L changes to vertical. I found mo
difference in noise reduction with the antenna transformer T1 mounted at the base of the
vertical part of the inverted L. Nevertheless, I currently have my antenna transformer T1
at the "knee" of the inverted L as shown above just in case there is any advantage to that
configuration, :

I tried my noise reducing inverted L antenna briefly with a borrowed Palomar VLF
converter and got as much or more noise reduction as for the MW band. I am not an
experienced VLF listener, so I don't know how this compares with other VLF noise reducing
schemes, such as remotely located active broadband whips or loop antennas, However, I am’
sure VLF listeners will be pleasantly surprised by the performance of the noise reducing
inverted L antenna, iy R el

‘Noise reduction begins to fall off in the 2 to 3 MHz range, and by 6 MHz there is
lictle, 1f any, difference between the noise reducing inverted L and a standard inverted
L antenna. Strafford discusses noise reducing doublet antennas for SW reception in the
articles mentioned above, But I have not tried them,

With the noise reducing inverted L antenna perhaps 6 to 10 dB increase in signal
levels has been observed at 15 MHz by reversing the zip cord lead connections (I and II)
at the primary of Tl. After that adjustment was made, the noise reducing inverted L
antenna was an excellent all band antenna, about as good as a standard inverted L antenna
at the higher SW frequencies. ;

I have compared my noise reducing inverted L antenna with a noise reducing vertical
antenna similar to the one described to me by Denzil Wraight. When the vertical was
mounted within a foot or two of the wall of my house, the inverted L was slightly quieter,
When the vertical was mounted 50 feet away from the house, the vertical was slightly
quieter, Thus it appears that some additional small amount of noise reduction can be
obtained by optimizing the placement of the antenna, For my antennas and noise sources,
the amount of additional noise reduction was so small that optimal antenna placement was
not worth the effort, But that may not be the case in general, Since most DXers will
have to compromize with regard to antenna placement, my recommendation is to do the best
you can. Try to maximize the distance between your antenna and obvious noise sources,
such as fluorescent lights, TVs, the AC power line to your house, and so on. The zip cord
plcks up little, if any, signal at low and medium frequencies, so it can pass near noise
sources without contributing much, 1f any, to received noise.

I tried several variations on the noise reducing inverted L antenna described above,
such as center tapping and grounding the center tap of the primary of the antenna matching
transformer T2, and electrostatically shielding the primary of T2 from the secondary of T2,
None of the variations reduced noise further, and center tapping the primary of T2 actually
increased the noise slightly.

I would like to express my appreciation to Denzil Wraight for sharing his noise
reducing antenna information and discoveries with me which made it possible for me to
convert my inverted L antenna to a noise reducing inverted L anterna. I am convinced that
these kinds of noise reducing antennas will be tha wire antennas of choice for most MW
listeners in the future. .
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