Antenna and grounding page 1

ANTENNAS FOR THE R-390A

Feeding the Antenna Input
by Chuck Rippel  June 1999

Conecting an Antenna to the Input of the R390A is a subject that comes up
often. The R390A has two, rear mounted antenna inputs. One is marked
“BALANCED" and the other, labled “"UNBALANCED." Most new R390A users
will choose to feed the antenna through the "UNBALANCED" input.
Unfortunately, the receiver suffers some loss of sensitivity. The correct choice is
to fed the receiver using the "BALANCED" input. Unfortunately, the connectors
to properly accomodate this a rare and when they are found, expensive.
However, there is an easy around this dilemma.

The antenna is fed into the right side of the "BALANCED" input with with center
conductor of RG8X or RG-58/U. As shown in the picture to the right, the left side
of the antenna input is grounded VIA the red wire which is inserted into the left
hand pin jack and the opposite end grounded VIA the one of the 4 antenna relay
assy mounting screws, located just below and to the left of the connector. In the
case of RG8X, some of the center conductor strands, usually about 3, must be
removed in order for the center conductor to fit into the small antenna input
pin-jack. The co-ax is then made up in an appropriate length and terminated in a
PL-259 connector for easy connection to your antenna system. After installation,
best peformance is obtained when the receiver is also aligned using this input.

The enterprising R390A owner who is also handy with sheet metal fabrication
can add an SO-239 connector to the antenna input of their receiver. The picture
at the left is simply an appropriately drilled piece of sheet metal bent at a 90
degree angle then fitted with an SO-239 connector. A 0.01UV ceramic disc
capacitor has also been added to provide some measure of input DC isolation.
Electrically, this input functions identical to the one described above.

Date: Sat, 12 Dec 1998 15:31:15 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: R390A antenna

The best antenna depends on the application. If you have a particular station that
transmits horizontal polarization you will make good use of a rhombic oriented
in that station's direction. You can do quite well with a single long wire (several
wavelengths) oriented about 30 degrees from the great circle path to that station.
For more general use either a shorter long wire, say 30 meters in length raised
20 meters high, each dimension +/- 15 meters. A single long wire has many
lobes. The trouble with a single wire antenna is that the lead in wire is as much
antenna as the main antenna wire itself so that the lead in wire picks up a lot of
hash from TV, computer and other household appliances.

It doesn't work well to shield lead in wire as a coax run because at most
frequencies the impedance of the long wire antenna is high and the mismatch to
the coax extreme.
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For lower noise a center fed dipole is better with the dipole half wave long at the
most desired frequency and oriented perpendicular to the preferred reception
direction. Its very practical to connect dipoles of different lengths in parallel to
the same piece of coax for better results at many frequencies. Its also practical to
have several dipoles at different orientations on the same coax. If some have the
same lengths its probably better to make a turnstile (which should be discussed
in the ARRL handbook, maybe in the VHF antenna chapter).

73, Jerry, KOCQ

From: "Thomas A. Adams" <103360.2133@...>
Date: Fri Jan 9, 1998 1:49 am
Subject: [R-390] Re. Receiver Multicouplers

I've been using a couple of surplus multicouplers here for a couple of years now.
One of the boys on BOATANCHORS came into several depot overhauled jobs,
and I bought a couple of them. The critteres are ANTENNA COUPLER CU-168 /
FRR. They take up 8.75" of rack space each, and can drive 5 receivers each.
According to the manual, they're intended for Navy shore installations. The
input / output connectors are type N. They seem to be pretty simple. They take
a 70 ohm unbalanced input impedance, and transform it to a 1000 ohm balanced
transmission line. I modified this slightly; it now transforms 50 ohms to 800
ohms (a pair of 4:1 baluns stacked). Five identical RF amp stages are tapped
across the hi Z line.

Each RF amp consists of a balanced (push-pull), neutralized cathode follower; a
pair of 12AU7s, with the dual triodes wired in parallel. This is followed by a push-
pull grounded grid stage (two more parallel wired 12AU7s) whose plates are
feeding a broadband output transformer for impedance matching. The thing
looks like a push-pull version of the so-called "cascode" RF amp design that was
popular for VHF converters in the 1950s. The original designed frequency range
of this thing is 2 - 32 MHz. I haven't swept the modified units, but they seem to
work well from the upper AM broadcast band to 30 MHz or better.

These units are neat in that the whole thing is modular. The rack panel contains
the power supply / AC line filtering, the hi - Z "artificial transmission line"
(actually, a lumped constant line made up of coils and capacitors), and sockets for
plugging in the individual RF amplifier modules.

Overall, there isn't any signal gain that I can tell; call it unity. The 12AU7 isn't
exactly what I'd consider as my first choice for a 1st RF amp tube, but it doesn't
seem to degrade R-390A noise figure to any noticable extent.

The manual (TM 11-5985-212-15) is January, 1961 issue, reprinted for Army use,
but the printing history says it's a reprint of NAVSHIPS 91697A, dated 10 Sept.
1952, so we've got a pretty good idea of the vintage of the design. No dates on
the nomenclature plates of my units, but they have Navy markings, and are
made by Hugh H. Eby Company (whoever the hell THEY are!). I'd strongly
recommend them to anybody who encounters these beasts at a hamfest or
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whatever; mine run 24 hours a day, 365 days a year, and there's been nary a
problem.

BTW... I know that 5 receiver outputs isn't really enough for a lot of us. There are
provisions for hooking several of these things in series, but I've put in a much
more satisfactory solution to the lack of output holes. Everyone who has ever
been in broadcasting knows about the audio jackfields in every station; small
rack panels with .25" ring / tip / sleeve jacks used for patching audio
components together. Well, at TV stations, there is a video version of the
jackfield.

These things use patch cables made of 75 ohm coax, and the rear of the jackfield
section is usually covered with BNC connectors to the individual jacks. These are
PERFECT for patching receivers to antennas, or to multicouplers! They are good
for MORE than enough bandwidth coverage to hit at least the low VHF range.
True, they're built for 75 ohms, but the patch cables are so short in terms of a
wavelength at HF that the mismatch introduced is negligible. I have my receiver
antenna inputs routed to the jackfield panel (lower row), and the multicoupler
outputs routed to it also (upper row). Two seconds with a patch cord puts any
receiver in the shack on any antenna available, or routes any antenna into one of
the multicouplers. A very convenient arrangement.

Be warned tho; if bought new, video jackfield is VERY, VERY expensive!!!
However, it occasionally turns up at hamfests. If you're lucky enough to spot a
few sections in good shape, GRAB 'EM!!! Also, grab every patch cable you can
lay your hands on at the same time; not all brands of video jackfield use the
same plugs, and they aren't always interchangable between brands. Also, tho
you probably won't see any, there ARE video jackfield sections that have
INTERNAL TERMINATIONS! These are NOT what you want; check with a
VOM or DMM for an open circuit before you buy, if possible! BTW... I wouldn't
trust these things for transmitting, at least for powers above a few watts. I don't
know what a video jack will take, but I don't wanna risk frying a jack.

From: Ed Tanton <n4xy@...>
Date: Fri Jan 9, 1998 4:04 am
Subject: [R-390] Available RCVR Multi-Couplers

Hi Bob... et al... I have been in touch with Toronto Surplus, and they have 2
multicouplers for sale, one for HF and one for VHF/UHF. I don't think they
would mind my reprinting the pricing email, so it is listed below. That said, I am
considering-and have most of a paper design completed-to build my own with
either 5 or 10 outputs-as I recall. The reason for the-preferably 5-outputs
involved the best power splitters/combiner available from Mini-Circuits,
specifically if you want the unit to extend down to WWVB, but still function to
30MHz. Isolation was pretty good, and gain and low noise not that much of a
problem.

I am even thinking about selling these on a cost-plus basis if there is enough
interest. One feature mine will have, that adds considerably to the cost-but is
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essential as far as I am concerned-is automatic bypassing and grounding using
vacuum relays. I would probably want to do that with surplus, tested, RJ-1As. It
would take two for KW-level full-breakin DPST-bypass capability. Best surplus
price around-when you can even get them is ~$35.00 each... and the new prices
get nasty... several years ago-perhaps 10 now that I think about it-they were
almost $100 each in small quantities... I imagine they are a LOT more than that
now.

Anyway, if you-or anybody else expresses an interest, I'll be happy to provide
more details. Right now, I would expect a gain of a little less than 10 db, fully
automatic RF-switching AND key switching AND amp switching. Full protection
of both the unit and any rcvrs connected to it, and fail-safe switching under any
and all potential conditions. I may even use a front-end fuse... or just the simple
series 100 ohm 1/8th or 1/10th watt resistor AMECO, MFJ, or Palomar use in
their RF-Switched Pre-Amps. Switching times of around 8-10mS. Etc. etc.

But there is always the ones Toronto Surplus has... they sound pretty good...
they have Type N's, they say the units are in good > excellent-but used-
condition, and do not have a manual. Connectors are either Type N or BNC
depending on the connection and the unit. I have no relationship with them, and
do NOT yet own either unit-although SOMETIME after I recover from Christmas
I'd like to get one of each type-or at least the VHF /UHF unit.

As an aside, I have been looking into broadbanded high-signal level-capable
amplifiers with this in mind, and one potential choice may very well be 4 VN-10s
in Push-Pull-Parallel. I have to actually do some breadboarding and see what
kind of noise level is going to result, as well as how well certain other units might
do the same job... one of them a single IC w/4 FETs in it with something like an
SN-7000 designation... fairly common... I just don't remember the exact #... I do
have some of them, as well as a bunch of 2N5109s and MRF-901s... and want to
see how each stacks up against just' a MIMIC! Like I said, anybody interested
can drop me a line /email.

Here's the email I got from Toronto Surplus several weeks ago:

Thank-you for your enquiry regarding items you are interested in. The
following are the prices:

Olektron MC 1003 Antenna Multicoupler: this unit is in like new excellent
condition with a frequency range from 50-450 mHz and is priced @285.00U.S.

RE GRIMM RG-8103 Multicoupler, HF this unit is tested, in good condition and
priced at $145.00U.S.

These prices do not include shipping. If you are interested in ordering either or
both of these items we would be happy to provide a quote for shipping.
We look forward to your reply.
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From: Cyo07700 <Cyo07700@...>
Date: Fri Jan 9, 1998 6:06 am
Subject: [R-390] r-390/ multicouplers

There are some CU-1280's out there in surplus land somewhere. These must be
the Grandaddies of them all: you can hook up to 32 rx's to 1 antenna with this
unit. Made by Sylvania for the Navy, an excellent piece. I got mine for about
$100.00 plus shipping about 5/6 years ago after reading an article or ad in an
SWL mag, I believe MT. I can't find any manuals or schematics anywhere (even
NTIS or Navy), and there is nothing on the various MILISTS about it. I had heard
of these types of devices from some hams and military types, so as soon as I got
the chance to get one, I carped the diem. Besides my R-390A, I've only had 7
other radios hooked up to it at one time, and it can make for some interesting
cacaphonic effects. NB connubial bliss may suffer, but these things are a necessity
if you can't string up all sorts of antennae, and you like to moniter a variety of
stuff like I do. RF Sytems has a passive splitter for 1 antenna/2 rx that is also
excellent, and I understand that they also make a splitter for 1/4, active-12V,
probably also just as fine a piece of equipment as they always seem to make.
Somewhat pricey. Scour the planet for that '1280. You'll be happy. And no, I
don't have any stock in RF Systems, Sylvania, the Navy, or MT. But isn't this a
great list?

From: "Joseph W. Pinner" <kc5ijd@...>
Date: Wed Dec 31, 1969 8:59 pm
Subject: Re: [R-390] multicouplers

>BTW in addition to their distribution and set-to-set isolation functions,

>these multicouplers serve an even more important function, I believe, which is
>that they might protect your R-390s or whatever from all but direct lighning
>strikes. I don't think a passive system would do this.

I can testify to this. Forgot to disconnect the antenna one day. That afternoon we
had a severe thunderstorm. Lightening struck near by - not at the antenna. My
multicoupler front end was burned out - but no receivers were damaged. Still
looking for replacement transistors (2N2876) or a replacement multicoupler.

Date: Fri Jan 9, 1998 11:29 pm
Subject: Re: [R-390] CU-1280 Multicouplers

>I don't think that those couplers are very good. Today RF amps can provide
>much better noise figure that anything build 20 years ago. Regards, Francesco

True. The ECG-128 transistors I have used as replacements in the CU-1280
are rated at 6 dB noise figure. The Watkins-Johnson HF-1000 is rated at 9dB
with the preamp on. The R-390A is rated at 10dB noise figure. Given a few
dB of loss in the input circuitry, and possible non-optimal operation of the
CU-1280 transistors, the noise figure of the CU-1280 should be
approximately the same as the R-390A. Noise figure and intermod



Antenna and grounding page 6

susceptibility are often a trade-off. At the lower HF frequencies, the antenna
noise is much greater than the noise generated by my CU-1280 at my
relatively quiet location. If you can hear the noise level rise when you
connect the antenna to the input of the coupler, there will be little to gain
from a better noise figure in the receive system. If the noise does not
increase, I would suggest looking for a high loss in the feedline or a very
inefficient antenna.

From: "Thomas A. Adams" <103360.2133@...>
Date: Sat Jan 10, 1998 1:47 am
Subject: [R-390] Multicoupler noise figures

True, the older multicouplers have noise figures that look sorta sad by today's
GaFET standards, but consider this; While it may be a make or break factor in
VHEF and UHF systems, on HF receiver front end noise figure isn't all that
important.

On VHF and UHF, the only significant noise floor the cosmic background noise;
as Penzius and Wilson theorized (and got a Nobel prize for it too!), about all the
background noise you're dealing with is Doppler shifted energy from the
original "Big Bang" that created the universe, and not a whole lot else. The closer
the receiver's first RF amplifier noise figure can come to that level, the greater
the receiver's apparent sensitivity. Once you get down to HF however, you can't
even HEAR the cosmic noise; there are too many other things, like the earth's
atmosphere, and the synchrotron radiation of not only the earth's, but of
OTHER planet's magnetic fields (you can listen to Jupiter on about 18 MHz! Karl
Jansky did it in the 1930s, and thus invented radioastronomy) generating a much
higher noise floor.

Unlike VHF and UHF, at HF even a POOR vacuum tube front end will provide a
noise figure that is well below the "natural” noise level.

At HF, far more important is the ability to handle intermod situations. This is
where a lot of madern receivers fall flat on their solid state faces; my little
Sangean portable is a total disaster on the 31 metre band in the early evening,
because the designer went for TOO MUCH front end sensitivity (ie, smallest
noise figure, as expressed in maximum stage gain in the first RF amp for the
device's inherent noise figure). All those quarter and half megawatt rigs, tied to
15 or 20 DB gain antennas, are just too much for the poor box to handle. The 20+
year old multicouplers have an edge here; toob circuits aren't nearly as prone to
overload and intermod as the new solid state stuff; that's one reason the R-390
series is so great! A good HF toob reciever can stand the very slight degradation
in noise figure that a multicoupler will introduce.
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Date: Sat, 12 Dec 1998 17:15:03 EST
From: JCStott@aol.com
Subject: Re: [R-390] Re: R390A antenna

> What is the group's opinion about proper configuration for an antenna
> system that is dedicated for the R390A?

I have found and presently use a Horizontal Loop as an antenna of preference. I
believe that the ARRL Handbook (1992) list it as 'The Loop Skywire.' Mention is
made of it in Electric Radio # 16 page 6. I choose to feed the loop with 300 ohm
twin lead, ARRL handbook referenced RG-58 as a feed line.

I have a switch box that lets me select the Horizontal Loop, Long Wire, 28 MHz
vertical and Meter J-Pole then a patch panel to direct the connection to the
desired Receiver.

My Horizontal Loop is about 25 feet high and a 272 feet loop (about 68 feet per
side) which is for 80 meters. However the loop competes well on all but the
higher frequencies and it is non directional. I have thought of putting up a
Horizontal Loop optimized for the 20 Meter Band. The ARRL Handbook (1992)
quotes "The Skywire has been called 'the best easy-to-build, multiband antenna
around........... the best kept secret in the amateur circle." I have to say

that it is very good, is easy, and not very visible to those that object to
antennas in the neighborhood. 73, John Stott KB5TKH

Date: Tue, 22 Sep 1998 13:41:25 +0530
From: "Percy Mistry" <Percy_Mistry@ril.com>
Subject: [R-390] Better Antenna Strength

Let me quote one more hint I came across. I tried it and it did give some effect on
the weaker community of radio signals.... "Better antenna strength can be
achieved by reversing the cables tagged P205 and P206. Next, stick a jumper wire
into the two holes of the balanced antenna input (short 'em). Use the center
contact only of the UNbalanced ant.input from a longwire. You are getting the
full strength of your antenna now."

Date: Tue, 22 Sep 1998 13:43:02 +0200
From: Thomas Roth <th.roth@apc.de>
Subject: [R-390] Re: Better Antenna Strength

Where did this bit of info come from ??? I don't know wether or not I'm
imagining things, but I can hear CLA41, Habana Radio on 17165.6 where I heard
nothing before. I'm quite a non-technical guy, so I wonder what reversing P205
and P206 and then shortening the balanced ant input is supposed to do.....?!?
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Date: 22 Sep 1998 06:55:38 U
From: "Richard McClung" <richard_mcclung@tcibr.com>
Subject: Re: [R-390] Re- Better Anten

If you look at the schematic you will see that as originally wired the Whip Ant
input at J105 by-passes the first tuned circuits and is coupled to the RF Amp at
V201.

Short the 125 Ohm Balanced pins at J104 at reverse P206 and P205 you are now
allowing the Whip Ant at J105 to pass the signal though the tuned circuits
previously by-passed. It certainly makes signals better.

Date: Tue, 22 Sep 1998 20:03:17 -0400
From: "Chuck Rippel" <crippel@exis.net>
Subject: [R-390] Re: Better Antenna Strength

That is a standard military mod, good information and glad to see it posted
here. The Military even went so far as to have a special shorting connector made
up for the "Balanced" antenna input to accomplish just that. Although a step in
the right direction, based on some earlier performance trials I did a few years
ago, I usually end up "undoing" that mod during a restoration in favor of the
following configuration: Face the rear of the receiver. The "Balanced" input has 2
connections. Ground the left one to with a piece of buswire by simply inserting
the uninsulated wire in the left pin hole and then attaching the other end to a
nearby screw. Make up a length of RG-58U with a connector on one end only.
Make up the other such that the center conductor can be inserted into the Right
side pin of the "Balanced" antenna input then ground the shield to another
nearby screw. Dress the co-ax such that it passed through one of the brackets
used to wrap and store the the A/C cord and tie-wrap the coax securely to that
bracket so that no stress is placed on the "Balanced" antenna input connector.
After this is done, go ahead and mechanically align the Antenna Trimmer gear
using the Red Dot on it per the manual. When that is done, install the necessary
adaptor on the co-ax and perform the RF alignments using a generator with a
500hm output. You will find that the performance is wonderful and the trimmer
will center up nicely on a true 50 ohm antenna.

Date: Wed, 23 Sep 1998 17:48:34 -0500
From: Phil Mills <pmills@a.crl.com>
Subject: [R-390] balanced antenna input adapter

Chuck's description of grounding the left pin of the balanced antenna input and
connecting the unbalanced antenna wire to the other pin got me to checking on
something. It seems that the R390 that I acquired a while back had an adapter on
the balanced input so I took a closer look at it. It is a twin-ax to C adapter that
grounds the leftmost pin. In case anyone is interested, the adapter is a right-
angle job and carries the number UG-971/U.
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Date: Wed, 23 Sep 1998 16:27:24 -1000
From: petesr@juno.com (peter, sr. a. wokoun)
Subject: [R-390] Re: Better Antenna Strength

If I'm not mistaken, this mod is an official military field change for shipboard
installed R-390As. I don't know which field change number from memory but if
you really want to know, let me know & I'll check my info at work tomorrow.

Date: Wed, 23 Sep 1998 22:41:49 EDT
From: JCStott@aol.com
Subject: Re: [R-390] Re: Better Antenna Strength

Navy technical manual NAVYSHIPS 0967-063-2010 Figure 5-13. Schematic
Diagram

(Sheet 1 of 4) Zone D 15 shows the alternate antenna configuration.

From williams@auburn.campus.mci.net Sat Dec 12 15:34:37 1998
Date: Sat, 12 Dec 1998 17:34:36 -0600
Subject: Re: [R-390] Re: R390A antenna

Nice rig. Same as my own. Serial number 266. I've had up rhombics and was
very disappointed in the low gain. After dozens of wire antennas I suggest
running up as much as you can over a tall tree limb. The best I've found slopes
up to the limb and then straight down to head height for a vertical portion. I
then run the remainder horizontally. 100-200 feet will produce an excellent DX
antenna. Barry

Date: Sat, 12 Dec 1998 19:05:06 -0500
From: "Charles A. Taylor" <CALLTaylor@cwix.com>
Subject: Re: R390A antenna

If you can erect rhombic(s), by all means do so, especially if you are a dedicated
HFBC DXer. However, a rhombic, properly constructed, is unidirectional;
therefore, it is less suitable for casual listening.

A dipole, cut for one or two bands, is an excellent alternative for one who cannot
erect rhombics. It is perhaps the second choice for a dedicated HFBC DXer, and
an excellent choice for the casual SWL. It is, however, bidirectional.

A short longwire (a long shortwire?) tends to be even less directive than a
dipole; therefore, it is probably a better choice for the casual SWL.

A vertical antenna is the least demanding for space, and it is non-directive. It is,
however, the most sensitive to RFI fields, which tend to be vertically polarized.

It is a matter of end use. For casual bandscanning, the longwire and the vertical
are probably better, in that order. If, for example, I want to listen to Radlo
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Pilipinas (Philippines), for my wife's and my keeping up-to-date on events there,
my first choice, real estate permitting, is a rhombic directed at about 285 degrees.
My second choice would be a dipole similarly directed.

A reasonable alternative to a rhombic for us who are without sufficient real
estate, is a dipole with reflectors and directors erected aft and fore.

So, generally, from least desireable to most desireable, the order would be
vertical, longwire, dipole(s). The rhombic requires much land and is useful only
for one direction (two, if you know how to reverse its aperture).

Charles A. Taylor =~ WD9INP/4 Grifton, NC

Date: Sat, 12 Dec 1998 18:29:13 -0500
From: "Bruce J. Howes KG2IC" <bhowes@buffnet.net>
Subject: [R-390] (R390] Multiple 390s on the same antenna?

I have a question that I am sure has been asked before in the group, but what is
the proper method to connect more than one receiver to the same antenna?I
currently have 2 R390As running off the same antenna, and the apparent signal
strength (via the carrier level meter) does not seem to be affected.

Any thoughts, suggestions?

Date: Sat, 12 Dec 1998 20:11:22 -0500
From: Steve Murphy <k8vo@flyingbeers.org>
Subject: Re: [R-390] Re: R390A antenna

I guess it would depend upon what your listening habits are. My 390A is used
primarily on the amateur bands, and it uses the same antennas as my
transmitting equipment. The antennas are all resonant in the amateur bands, so
I use the unbalanced input without a tuner. This works well for SWLing also, but
certainly not as well as would a resonant antenna or a random
wire/ tuner combination. If I were to use the radio to primarily listen on the
SWBC bands, I'd give a serious look at one of the commercially made SWL
trapped dipoles, like the Alpha Delta. Others may disagree, but I believe that
there is no substitute for a resonant antenna when it comes to pulling in weak
signals.73,Steve K8VO

Date: Sat, 12 Dec 1998 19:39:28 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: R390A antenna

My most recent HF antenna is an inverted V fed at the center and top with coax.
Been copying hams all over the world on 75 meters and 30 meters with it. I think
it works.

You might want to put some priority on the coupling capacitors to the audio
grids too.
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There's been so much happening that it takes about 80 hours a week to keep up.
I've not seen the Navy manual, nor attacked a 390(a).

With their invar tuning capacitors the Command set receivers will just about
keep up with a 390 for stability. And with their multiply tuned IF's they might
out hear a 390A in noise and static. I built up a BC-453 with crystal converter
back about 1956, and it still out hears the 75S3B during staticy conditions because
the undercoupled IF transformers don't ring like the mechanical filters. I've just
bought a Tentec Corsair II and its filters seem to be designed for better transient
response too. I'm seeing those command sets we bought for a buck or two are
now commanding $100 if original. But then there are few that haven't been
modified because they were so cheap and so common. 73, Jerry,
KO0CQ

Date: Sat, 12 Dec 1998 22:21:01 -0600
From: williams@auburn.campus.mci.net
Subject: Re: [R-390] Re: R390A antenna

Mine came in a big, heavy cabinet. no covers. my second one is a Stewart-
Warner which had the top and bottom covers and the Utah cover. Both have
meters. The Motorola was bought at Fair Radio by a friend. He kept one and
sold me the Motorola. It has been the most sensitive radio ever made.

As for the antenna book, do like I did and put it on the shelf and forget it. I am
continually disappointed that it only covers Ham transmit and recieve bands.
DXers outside of the Ham bands are ignored. You won't find my slope-vertical-
horizontal antenna in any book, but it works better than any other kind. My
most disappointing antenna was a 1000’ beverage last year. I now use 1000'
vertical loops hung between two trees. I have two of these type antennas.

Let me know if you need to know more. Joe Foley's response to you is quite
good. I've done the same thing with astounding results. Good luck

Date: Sat, 12 Dec 1998 20:56:01 -0600
From: Orrin Bentz <orrinhbe@paulbunyan.net>
Subject: R-390 Antenna

What you want to do is put up the highest, longest wire antenna possible at right
angles to the direction of reception you are most interested in. Use Copperweld
#14 antenna wire with insulators at the ends. Connect the end of the wire
directly to the unbalanced input connector. Then optimize reception with the ant.
trim control whenever you change frequency. This is on the theory that the
more wire you have up in the air the more voltage will be induced into the
antenna from the electromagnetic wave front. In the ARRL Handbook there are
also several designs for multiband wire antennas. You might try them out
against the longwire.

Hope this helps.  Regards, Orrin Bentz NOHYF
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Date: Sun, 13 Dec 1998 08:56:44 -0600
From: Orrin Bentz <orrinhbe@paulbunyan.net>
Subject: Antennas

The selectivity features of the R390 should take care of most man made
generated noise and QRM . Vertical antennas are much more prone to picking
up noise. It seems that most man made noise is vertically polarized. A 100" wire
on your roof should do fine, of course higher is always better but you have to be
practical also.

A receiving antenna does not need to be at least 1/2 wavelength above ground
at the operating frequency like a transmitting antenna to achieve the lowest
angle of radiation for DX work.

Atmosperic static (QRN) is going to be a problem on AM receivers no matter
what you do. There are sophisticated Digital Signal Processors available these
days that you can install outboard of the radio and do a pretty good job of
cancelling noise. But first do a lot a patient experimenting with the selectivity
controls on the receiver. This is kind of an art and you will be surprised how
sharply you can tune in a signal with a little practice. A little help from a Ham
friend or receiver expert will go along way towards achieving this.

Good luck, Orrin NOHYF

Date: Sun, 13 Dec 1998 13:39:49 EST
From: JCStott@aol.com
Subject: Re: [R-390] Re: R390A antenna

> Now that makes great sense. I am glad to have a testimonial from one who
> actually built one....

Keep in mind that anything from a clip lead to whatever you can dream up will
work on the

R-390A or other receivers. However there is a need to switch from one to
another instantly when making a comparison otherwise there is no point of
reference, performance needs to be measured. My Horizontal Loop is not
always the best but it is consistently better than my other available choices. Space
and polarization certainly enter into the equation as well as the requirement for
direction. Another is the noise factor, man made noise seems to be
predominately vertically polarized and the Horizontal Loop is not immune, but
is less sensitive to the vertical polarization. Of course that is a disadvantage if the
signal you are trying to receive is vertically polarized.

73, John Stott KBSTHK
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Date: Sat, 12 Dec 1998 16:10:17 -0800 (PST)
From: Joe Foley <redmenaced@yahoo.com>
Subject: Re: [R-390] Re: R390A antenna

I have a long wire hanging in a 40 foot Hickory tree and I've been able to hear

everything that has been posted here as a challenge to hear, including Radio St.

Helena. So considering practicality and expense I'd say that was the one to use.
Joe

Date: Sat, 12 Dec 1998 22:24:22 -0600
From: williams@auburn.campus.mci.net
Subject: Re: [R-390] Re: R390A antenna

I agree with you Joe. Did the same thing with 100" of Radio Shack speaker wire.
Caught a 45' high tree limb. Left 10' to run inside. The oddest thing was that if I
took the end of the wire as it was hanging down and put it in a 10-15 degree
slope reception jumped like crazy. This 100" antenna could compete against any
other antenna. Forget the books and just throw up wire and experiment.
Besides, the ARRL Antenna book really sucks. In my humble opinion.

Barry

Date: Sun, 13 Dec 1998 15:04:55 +0000
From: "Michael P. Olbrisch" <kd9kc@whc.net>
Subject: Re: [R-390] Re: R390A antenna

williams@auburn.campus.mci.net wrote:

> My current favorite antenna is a 1000' vertical loop that is about 26'
> per side.

How is this done, is it 10 loops at 26 foot per side, or is it one loop with the sides
26 foot high and the top and bottem 449 feet each for the 1000 foot total. The first
could almost be made rotatable, while the second would surely not be.

Date: Sun, 13 Dec 1998 16:08:51 -0600
From: williams@auburn.campus.mci.net
Subject: Re: [R-390] Re: R390A antenna

The antenna is a delta shape, with the top 2 corners tied off between 2 trees,
about 40' off the ground. The bottom, the point, is tethered to a stake. Very
stable and sturdy in high winds. The antenna is built on the ground with one
continuous run of 1000" wire. I used cable ties to connect the corners and with
several wooden dowel spreaders on each side. This allows it to keep it's shape,
spread each run of wire working from the outside to the middle. Takes about 3
hours to make your first run. Once you figure out how to do it, the second run
of wire goes fast.
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Date: Mon, 14 Dec 1998 16:38:19 -0400
From: Chuck Rippel <crippel@erols.com>
To: wli@u.washington.edu

Subject: Re: [R-390] Re: R390A antenna

I use a 120M, 90M, 60M sloper which just works famously. Do you know how
to feed the balanced connector? I ought to take some hi-res pictures of the
lashup and post them?

Date: Tue, 15 Dec 1998 23:12:03 -0600
From: williams@auburn.campus.mci.net
Subject: Re: [R-390] Re: R390A antenna

> I THINK This means that he has a multi-turn delta loop with the top two
corners at 40 feet and one corner at the bottom, each side 26 feet long.

Yes, that is what I meant. Very compact antenna actually. Very directional. Easy
to check the lobes since I have two of these.  Barry

Date: Sat, 19 Dec 1998 19:12:45 -0000
From: David Barnby <dave.barnby@btinternet.com>
To: wli@u.washington.edu

I just re-read your question about antennas for your receiver and realized that
you were not asking about medium frequency but the HF band. I have gotten
down from the attic a catalogue of antennas from MF to UHF by a company
called CSA.

They list a number of antennas including conical, sloping VEE, log periodic,
dipole, "T", rhombic, wide fan, all of which are quite directional. Also, as you
know the larger they are (proportion of wave length) the greater the gain and
the greater the directivity. Your problem I would imagine is that you would
want all round (omni) coverage and the full 24 MHz bandwidth, so obviously the
gain is going to vary greatly across the band if you are using only one antenna. I
doubt that you are going to get much gain (perhaps 5dB at most) with a wide
band omni type antenna.

Your rhombic might be a good idea. I remember an amateur made one on a
wooden frame which he could rotate to maximize a signal. The ones (nested
rhombic) in the catalogue show gains from 6 to 12 MHz (night rhombic) 11 to
19dB and 13 - 24.5 MHz (day rhombic) 17 to 20dB. You wouldn't get that sort of
gain from something the size that you could mount on your roof without
upsetting Margaret though. The book says the rhombic is a most effective HF
antenna for long distance point to point communications services as it combines
good directivity with high gain and reasonable bandwidth. The only other
possibility which is easy to make is the VEE antenna which only needs one mast
and could be quite large without being obtrusive - but it Is a directional antenna.
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They do show in the catalogue a transportable "active loop" (type TLM) antenna
system which you can lay out on the ground (consists of 4 separate loops some 3
ft in dia) to provide the directionality (or all round coverage) you require at any
one time (they say it takes 15 minutes to set up). The words say the system can
be set up for endfire operation (use for >1000km) or broadside operation (for
short to medium distances). "Interference from nearby transmitters or ECM
(electronic countermeasures) by the use of low noise (<5dB), high linearity
amplifiers built into the base of each of the 4 loops. The system is designed for
the military of course. Your receiver spec is no doubt so good that the antenna is
not going to buy you that much improvement I suspect. One important thing is
to listen at the appropriate frequency for the time of day/season etc - there used
to be prediction charts produced for best transmission and don't forget we are
coming up to a period of high sunspot activity which will wreck havoc. If you are
interested I can send you the appropriate pages of the catalogue from which you
might be able to choose a design to make or purchase.A length of wire might be
your best answer after all! DAVID

Date: Sun, 10 Jan 1999 23:54:09 -0600
From: GeorgeHumphrey <gah@koyote.com>
Subject: [R-390] Best Low-Cost Antenna for 390A

I'm pretty new at this ham stuff and have tried a few wire antennas. If you were
to suggest the single best antenna for all bands for use with a 390A, what would
it be? Not interested in transmitting at this time, working on code for upgrade.
Just want to listen. If this has been covered before I got my 390A late last year,
just point me in the right direction.

Date: Sun, 10 Jan 1999 10:14:43 -0800
From: Colin Thompson <burkec@goldstate.net>
Subject: Re: [R-390] Best Low-Cost Antenna for 390A

For the most part, my best results in a rural, low background RF area are with a
simple wire to the Balanced connector. The left side of the Balanced connector
being connected to ground per Chuck Rippel's instructions. FWIW, the seven
foot lead to connect to my antenna distribution center often works just fine!

Date: Mon, 11 Jan 1999 12:15:33 -0400
From: "Chuck Rippel" <crippel@erols.com>
Subject: Re: [R-390] Best Low-Cost Antenna for 390A

Colin makes a good point. I use a 120M, 90M, 60M and 49M sloper I built and
mounted about 60" up on my tower. It slopes to the NE, about 20 degrees and
the end is about 10’ off the ground to clear to ROPS of my tractor. Easy, to
build. One feed point with 1/4 wave of wire for each of the bands you want to
cover tied to it. Hold the wires apart with 1/2" PVC pipe with holes drilled in it.
Feed point is approximately 50 ohms and it is somewhat directional where it is
"pointed." Very impressive performer. Chuck Rippel, WA4HHG
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Date: Sun, 10 Jan 1999 22:55:40 -0800
From: "Walter (Volodya) Salmaniw, MD" <salmaniw@home.com>
Subject: Re: [R-390] Best Low-Cost Antenna for 390A

George, the hands down winner, in my opinion, would be a T2FD, ie
tilted, terminated, folded dipole...an excellent performer for the average
backyard!

Date: Mon, 11 Jan 1999 10:00:50 -0500
From: "Charles A. Taylor" <CALLTaylor@cwix.com>
Subject: Re: [R-390] Best Low-Cost Antenna for 390A

Ilived in my wife's hometown in the Philippines for a spell. I set up a 30-foot
terminated sloping antenna with the top end at the window of our second-floor
bedroom, and I remember it working very well on all low bands. The
termination tends to reduce frequency sensitivity, although it also changes the
directivity (probably toward the terminated end). Something simple often serves
very well.

Date: Wed, 17 Feb 1999 10:39:59 -0500
From: "Charles A. Taylor" <CALLTaylor@cwix.com>
Subject: [R-390] Re: Whip antennas

It seems to me that the whips aboard the USS Hancock (CVA-19: my old ship,
had something like 20+ R-390As aboard) were 35 feet high. I had to, on occasion,
fix these things. They were mounted just about anywhere a whip could be
mounted. The outboard whips were mounted on "catwalks" just below the
carrier's flightdeck. For obvious reasons, they had to be lowered to a horizontal
position while the ship was launching/retrieving aircraft.

Date: Thu, 18 Feb 1999 07:59:51 -0800
From: Edward Zeranski <ejz@nosc.mil>
Subject: Re: [R-390] Re: Whip antennas

That was/is the standard Navy whip used with different tuners depending on
the TX etc. TX ants. had the insulator painted red with the RX being blue. On a
destroyer we used wire fans, horiz wires, and wire cone ants also. The R390As
were paired with WRT-2 txs (early-mid '60s) and we still had the old standby
TCS-12 loaded to a wire. URC-32 was the new kid on the block and usually used
as just another RX, it wasn't built for all day key down RTTY traffic. I missed
getting an SRT and its tuner a few years ago because of the hauling distance,
Georgia-California @ 1000 Ibs, but luckily was able to pass the info to a friend in
NC who bagged the TXs. One of these days I'll find some BIG Navy iron to pair
with the R390As that live here. Right now there are 4 TCS-12s and 2 sets of
RAK/RAL, a couple RBS but a large chunk of Haze Grey or Blk Crackle would
hold down the shop in strong winds and the 3ph power is already here. Those
whips did load pretty well over the 10,000 mile gnd plane!
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Date: Tue, 30 Mar 1999 14:12:52 -0800
From: "Robert Thompson" <arqe3@imagineii.net>
Subject: Re: [R-390] AC line filter problem, and a big thanks

Yes a "Beverage" should work very well in the early AM hours I have heard
them often on a mini beverage 250 ft long at this time of year, also a beverage
works very well on the lower bands. BTW I almost always use a beverage onthe
lower bands.This antenna is quiet and suited very well for DX-ing.

Date: Mon, 14 Sep 1998 15:11:17 -0400
From: "Chuck Rippel" <crippel@exis.net>
Subject: Re: [R-390] Active Antennas

2nd Generation actives like the Dressler work wonderfully and can easily
compete with wire antennas. There is a very extensive review on active
antennas in the 1996 World Radio TV Handbook.

Notes from the US Army Fort Deven's Training Manual 1964

Fixed Antenna

(a) Vertical tower is used for vertically polarized signals with high gain due to its
height. Difficult to erect, non-directional, hard to camouflage

(b) Beverage antenna is unidirectional. used to receive VLF ground waves.
Extreme length (miles), vertically polarized, and not ususally terminated.

(c) Sloping V is a full-wave, directional, terminated, horizontally polarized unit
used in mobile, semi-fixed, and some field stations.

(d) Rhombic antenna is ideal for permanent installations. It is efficient, highly
directional over a broad frequency range. End-terminated and unidirectional,
each rhombic must be placed at least 600" apart (unless using space diversity
system).

Portable Antenna

(a) The whip vertical antenna varies from a few feet to 100" high. Easily erected,
acceptable sensitivity over a wide spectrum. Used in mobile and semi-fixed
locations. Vertically polarized.

(b) Doublet and double-doublet are horizontally polarized. These are dipole
antennas.

(c) Long-wire antenna is erected in emergencies when no other antenna is
available. The longer (in wavelengths) it is, the more bi-directional it is.
468 /Freq = wave-length in feet
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Diversity fundamentals

Diversity overcomes signal"fading", which is generally a local condition. Space
diversity reception is a configuration where multiple widely spaced antennas
feed mutiple receivers, such that at least one of them will produce useable
output. For maximal usefulness, the outputs should be interconnected so that
automatic selection of the strongest received signal is made, and the other
weaker signals are suppressed.

Multicouplers
CU-168/FRR allows five receivers to operate off a single antenna. 2-32 MC

CU-52/URR allows up to 10 receivers (unbalanced ant input) or 5 receivers
(balanced ant input) with minimum of interaction

Date: Mon, 5 Apr 1999 21:49:12 EDT
From: SBJohnston@aol.com
Subject: Re: [R-390] Antennas

Since you expressed interest in a broadcast band filter, I guess you're thinking
the radio is being overloaded by the new broadcast station. Could be, but other
possibilities exist... first, the signals might really be there - - their new transmitter
may have a problem. Do you hear them on other receivers? If so, you could
take a portable shortwave receiver to another location more distant from and
see if you hear the spurious signals. If you still hear them, it might be
worthwhile to contact the Chief Engineer of the station.

Another definite possibility (since the problem showed up after antenna work) is
that it is not overload to the front end of the radio, but rather spurious signals
created in a bad connection (acting like a diode) somewhere on the antenna,
feedline, or a nearby metalic object (such as gutters/downspout joints, tower
section joints, and the like).

I once had a complaint from a ham saying my 5 kW broadcast station was
putting spurs all thru the 3 MHz range. He lived a number of miles from the
transmitter site, so although the signal would be pretty strong at his place, he
wasn't too likely to be getting overloaded, either.

After demonstrating to myself that all signals from our transmitter were greater
than 80 dB down from the main carrier (it was nearly the time for the annual
check anyway), I took a portable shortwave receiver (Sony 2010) and our
tunable field strength meter over to his house and showed him they did not hear
the spurious signals in his front yard, but as we walked into his backyard we
started to hear them. As we approached the "ladder-line" hanging down from
his dipole antenna it got very strong. Shaking the line made the spurious signals
come and go. Close inspection of the antenna system revealed that the solid-
conductor wire inside the ladder-line jacket had broken off and was barely
touching at times. Combine this with a little corrosion and it was probably
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forming a point-contact diode, generating harmonics and mixing strong signals
to produce new signals.

I've heard of similar problems in antenna traps, antenna tuners, tower joints, etc.
The first time I experienced it myself it was quite hard to troubleshoot because I
heard it on all my antennas. The antenna with the bad connection was radiating
the spurious signals into the other nearby antennas, so they all heard it. I finally
found which one was the culprit by lowering each one to the ground while
listening to the others. When I lowered the one with the bad connection, all the
spurious signals disappeared on the other antennas.

Date: Sun, 9 May 1999 17:02:59 EDT
From: SBJohnston@aol.com
Subject: Re: [R-390] Indoor antenna advice.

>it is find the best possible indoor receiving antenna...

I'd say you should wrap a few turns of wire around the owner's waist and
dangle him out the window - his body will provide great end-loading.
Seriously... I've found indoor antennas are always work better if you can get
even just a few feet of wire outside... In other words, run the wire around the
ceiling molding or something, then send it out the window as far as you can.
Magnet wire is very hard to see, so you could dangle as much as practical (not
down beyond the window of the floor below, etc) with a small, gentle weight to
hold it straight. Don't use a big weight like a coffee cup (like we did at Dayton
two years ago - the magnet wire broke and the cup fell six stories to the alley
below, smashing to a million bits on a dumpster below).

Date: Sun, 9 May 1999 17:07:18 -0400 (EDT)
From: Norman Ryan <nryan@duke.edu>
Subject: Re: [R-390] Indoor antenna advice.

Funny you mention this. Been thinking we should start an antenna thread. Have
wanted to erect something outside, but all that is up right now is a wire strung
around the inside of the house. Live alone, so don't have to answer to anyone
about it. It's about forty or more feet of wire roaming aimlessly about indoors,
fed from one end. Works OK, perhaps, but lack a point of reference.

While we're at it, anyone have preferences for outside antennas? Have a dipole
"Eavesdropper" in the package that would be nice to erect, but power line is too
close to where it wants to be. (Have to hassle with local power company to see if
they will bury some of it near where electric power enters house.) Qth is a
northward facing hillside. How high up Nob Hill are you?
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Date: Sun, 9 May 1999 17:34:43 -0400
From: "Howard Rawls" <howard@cconnect.net>
Subject: Re: [R-390] Indoor antenna advice.

Hi Jim, I live on the other coast in eastern NC and I'm thinking about building an
indoor loop antenna. I put up a long wire last week but have not had the nerve
to use it because of the frequent electrical storms. One of the other list members
is building a loop also, maybe he will report on it soon. I seem to remember
several small loop antenna designs in QST and 73 over the last few years. I saved
them (out in the barn) because I knew that someday I would HAVE to build one!
Good luck with whatever you build, and please let us know how it works out.

Date: Sun, 9 May 1999 21:39:15 +0100
From: "Phil Atchley" <ko6bb@elite.net>
Subject: Re: [R-390] Indoor antenna advice.

You didn't give many details of what facilities are available. First step is to do
asurvey of the receiving situation as to things like, is the building "steel-
reinforced concrete :>( wood :) and things like large picture windows or access
to the attic). I had a wire under the eaves of this apartment (single story, mostly
wood products & tile roof which they made me take down.e attic for 40-10
meters fet with mini-8 coax. use the 40 meter feeding coax an all on 80M & 160M
with this setup I've worked about 125 countries and verified 67 to date. On SWL
I have 155 NASWA countries verified. A "invisable" loop of wire strung around
the ceiling in the corner between ceiling/wall often works well for receiving and
is often quieter than a dipole. Just feed it with coax or twinlead or whatever.
May not be tuned but will work. I once ran one with no tuner on 40meters,
transmitting I had a SWR of 2/1 worst case. It was about 1"S" unit down from
my 40 meter dipole up in the attic. If you have a large picture window a loop of
wire (stick-on alarm tape works well) can often provide a usable signal. Your
"LAST choice should be one of those cheap "amplified" antennas with a 2-3 foot
whip. They will increase the signal strength, along with any noise generated in
your building. I use a 3 foot on a side rotatable loop (with low noise mosfet
amplifier) for the AM BC band. This is tunable/rotatable, built from PVC and
mounted on the end of my radio operating table for BC DX. Works very well
and allows me to null QRN /QRM from my computer and the wifes TV. Ihope
that this gives you some ideas. I'm not allowed any outdoor antennas and I've
gotten compliments for my operation. (wish I had a 100' tower hi ;-)

Date: Sun, 18 Jul 1999 23:31:13 -0700
From: "Gene G. Beckwith" <jtone@sssnet.com>
Subject: Re: [R-390] GFI/grounds

Driven ground rod good idea for safety...I have found that more than one is
better... seems they vary in conductivity depending on soil, aging, moisture
content, and so on...I am planning on at least three...but that's just my approach.
Re performance...suspect your whole station will be quieter and safer with
excelent ground system...
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Date: Mon, 19 Jul 1999 10:31:21 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re:coax cables

I think your RS coax may prove to be practically unshielded unless they have
changed their designs recently. Copper costs money, and it takes good
machinery to braid it tight. RS doesn't want to spend money so likely the braid
was made by hand by Chinese kids and it didn't use much copper. You might
want to look at the braid and compare coupling through the coax. Hook up one
of your jumpers (old then new) with a termination on the other end and see how
much computer and monitor noise you hear in the receiver. I think you'll detect
a significant difference, not in favor of the RS coax.

Date: Sun, 18 Jul 1999 23:31:13 -0700
From: "Gene G. Beckwith" <jtone@sssnet.com>
Subject: Re: [R-390] GFI/grounds

Driven ground rod good idea for safety...I have found that more than one is
better... seems they vary in conductivity depending on soil, aging, moisture
content, and so on...I am planning on at least three...but that's just my approach.
Re performance...suspect your whole station will be quieter and safer with
excellent ground system...

Date: Mon, 22 Mar 1999 13:26:58 -0500

From: Roy Morgan <roy.morgan@nist.gov>

Subject: Re: [R-390] RF deck - balanced antenna

BRIEFLY: Adjusting the antenna balance is NOT needed for normal operation...it
is needed for use with direction finding antennas (which NONE of us have). You
do not need to do that adjustment. If you do it, it will probably not affect your
radios operation for normal hookup.. that is with one side of the twinax
grounded and the signal fed to the other side.

It sets the condition that a single signal fed to BOTH sides of the balanced
antenna input transformer creates the MINIMUM received signal strength

I can clarify what the poorly written procedure in the MIL-SPEC for the R-390A
means, and the even more poorly written procedure in the maintenance manual
means.

Date: Mon, 22 Mar 1999 21:38:44 EST
From: DJED1@aol.com
Subject: Re: [R-390] RF deck - balanced antenna

The balanced setup with the 68 ohm resistors is only used to adjust the first
transformer for balance; the rest of the transformers are adjusted using the
signal generator connected to one side of the balanced input, and the other
grounded (there may need to be a terminating resistor in parallel with the input,
depending on your generator). The balance setup with two 68-ohm
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resistors feeds both sides of the balanced feed in-phase, which should result in
zero receiver output if it is properly balanced. I gave it a try with a simple Heath
generator and was able to adjust the receiver to null down 40 to 50 dB. Now if I
could find an antenna that's balanced...

Date: Fri, 30 Jul 1999 19:53:10 -0700
From: Leigh Sedgwick <bipi@worldnet.att.net>
Subject: Re: [R-390] Re: grounds

> (a) aluminum vs copper to run from the rcvr to the outside to the
> grounding rods? Gauge? My stuff is on the 2nd story, so the run is 25'
> outside to the rods...... (no cold water pipes acccessible)

I run heavy grounding strap to dedicated grounding rods about 4 feet out the
wall from the radios. Long ground runs are probably not too critical if one is not
transmitting where they can cause high RF levels locally in the room caused by
resonance, etc. I've not heard any comments about receive problems but if you
hear of any comments in that regard, I would be interested in hearing about
them too. Sold my restored R390A to a friend in SLC. So, now I've got my other
(non-working) unit on the desk in pieces. Still have to remove the RF deck
which will be a new challange for me. This should be fun. Give me a call
sometime and stop in for a cup of java.

> (b) Notice that near all the Navy units have a NE-2 bulb across the
> antenna input... should we keep them? Any value in a civilian
> installation?

Can't help ya on this one.

73 de Mike
K7PI Mercer Island, WA

Date: Fri, 30 Jul 1999 21:18:58 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: grounds

NE-2 on the antenna input will divert some static charge energy from the input
circuits. Won't hurt anything in receiving, may cause static clicks when they
work. My HF antenna spark gap does that too. They won't protect from a direct
lighting hit. Only a significant series air gap with the antenna grounded on the
side of the gap away from the receiver will protect the receiver from a direct hit.
Something like a few feet of air gap... 73, Jerry, KOCQ
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Date: Fri, 30 Jul 1999 19:59:20 -0700 (PDT)
From: Joe Foley <redmenaced@yahoo.com>
Subject: Re: [R-390] Re: grounds

The National Electrical Code sayeth thus:

NO ALUMINUM WIRE WITHIN 18" OF THE GROUND UNLESS IT'S RATED
FOR DIRECT BURIAL (That would be insulated)

So, because of the corrosion problems with aluminum spend the money and use
good ole copper. What gauge? BIG! Especially for RF. Braid would be best
there. I'm going to use #4 just cause I have it. Put your ground rod(s) under the
downspout so it/ they stay wet.

Date: Sat, 31 Jul 1999 04:06:56 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] Re: grounds

My ground rod is a 20 ft length of hard drawn copper pipe, 3/4" in diameter. I
torch-soldered a garden hose coupling to it, then put the hose to it, got up on the
roof, and had the kids turn on the water. I left 4 inches above ground. Using a
vise, I squeezed it flat for 3", bent that horizontal, and drilled a 3/8" hole in that
end. My ground wire is a 6' length of 0/0 insulated. I crimped/soldered a lug on
the outside end. I then cleaned both connections, bolted it together for strength,
and then soldered it for WX protection. Inside it split into 2 lengths of 4ga to the
table tops, and 8ga from there to each piece of equipment. I believe you need
the solder for protecting the joint against the rain etc... but you need the bolt for
strength, just in case that you do tale a hit, and the solder melts. BTW, typical
water table here is 6 ft.

Date: Sat, 31 Jul 1999 07:52:53 -0000
From: "Rick Blank" <rblank@texas.net>
Subject: Re: [R-390] power supply noise

Recently at the new home of the fellow I work part time for, he had expressed
dissatisfaction with the sound quality he had been getting in his two new
dedicated listening rooms. These rooms are specially engineered as to size,
double thicknesses of 1" drywall with an elastomeric bonding layer between
them, special studs, all kinds of the exotic, esoteric, thinking that are being
incorporated into new high-end listening rooms dedicated to stereo
musireproduction.... speaker placement, cables, powerline filters, etc., all had an
effect, but, not to the extent that he had observed at his old house.....

Late one night while listening to the Art Bell show on one of my '390's, it struck
me, his house was stucco, the special wall isolation studs were metal, the roof
decking was covered with an aluminum foil IR barrier...heck, he was darn near
living in a 2 story, 4000 square foot Faraday cage! Every bit of noise from his
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computers, computerized HVAC control system, digital intrusion alarm system,
digital phone system, halogen lights, and all the rest of the garbage generated in
any normal household, was being kept inside the dwelling!

One of the audio line conditioner manufacturers has recently brought out a line
noise analyzer (which in talks to the designer, is a receiver that is coupled to the
AC line and "hears" noise in the 200 to 300kHz range) and we broke open one
when we first got one and started listening. It was unbelievable the amount of
noise that even wall warts pump back into the AC lines!

This company, Audio Prism, was founded by one of the former engineers from
RF Engineering, I believe but don't quote me, and they specialize in taming noise
problems on AC lines for audio systems. They also sell a set of devices which are
parallel line shunt filters, basically a cap across the hot and neutral lines, that you
plug into as many unused outlets in your house as you can afford. These things
really did clean up alot of the noise in most all of the outlets just by plugging
one in on a branch, but, there were certain circuits, yes, isolated back to the
panel, that still picked up noise if an adjacent line wasn't quietened...very
interesting!

So, being the avid experimenter that I am, I took an Icom R-70 receiver over to
see what kind of stuff was just in the "air" (nope, not gonna pull an R-390 or even
a 51]-4 out of the rack for anyone!).....I also took along a bunch of Corcom and
Raytheon EMI filters (the kind that are usually built into equipment with 1/4"
quick disconnect terminals), some cheap extension cords cut into two so I had a
section to plug these filters into the wall and an outlet to plug stuff into the filter
with.

What really amazed me, though, was not what was being received by a small
antenna, but, what came thru the AC line that the receiver was plugged into! I
really did not expect to see powerline noise come thru the receiver's power
supply and screw up reception as badly as it did! It was an eye opening
experience for me.

I found S-9+ noise levels at 120kHz, and from 220 to 280kHz...with the receiver
plugged straight into the wall....some of the Corcom filters did nothing for the
noise levels, others brought it down to S-5...an MIT isolation transformer and a
Versalabs "Wood Block" line conditioner dropped noise about an S-unit...an
Audio Prism Foundation series powerline filter killed the noise when the receiver
was plugged into it and the S-meter sat at about S-1.....the little parallel line filters
helped a little, but, much more so when every outlet in the room had one in
them and the receiver was plugged into the AP Foundation filter.

Now, before we get into flooby dust and other recipes for disaster, I don't really
want to entertain discussions on what brand or type of powerline filter works or
doesn't and why the specialty audio filter manufacturers charge so much for
their products, these are just my observations, OK?
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I tried a TrippLite Isobar Ultra...not much noise reduction at all, basically useless
in this instance.

I also tried a Tice Solo A/V and it reduced noise down to about S-1

As a testament to what this noise was doing for reception on much higher bands
(this radio just had about a 24" folding whip w/an SO-239 plug attached to it) I
tried the experiments again and tuned the receiver to WWYV at 15mHz..... with
the radio plugged in without filtering, WWYV could occasionally be heard beneath
the noise, but not enough to tell what the time

announcement was...with one of the good powerline filters, WWV was not
strong, about an S-3 or 4, but was perfectly readable....

I then tried the best of the Corcom filters, I don't remember what series it was, 1
may look it up later, with a 5mfd @ 370VAC, metal can, motor starting capacitor
across the output of the filter....this also worked quite well, not quite equivalent
to the Audio Prism Powerline Foundation power conditioner, but very close.

There is a website by one of the audio "gurus" that has good information on
building parallel line filters: http:/ /www.magnan.com/column.shtml Go down
to the do it yourself section on this page. Magnan also talks about line
conditioners on this page.

These are just some observations that I have made and it really opened my eyes
as to what kind of garbage is really on our AC lines....makes me think about
redoing the shack with some decent filtering....probably help improve faint
signals a bit if what I found with the little Icom receiver is any indication.... ~ This
is just food for thought....

Date: Sat, 31 Jul 1999 04:49:21 -0500
From: Nolan Lee <nlee@gs.verio.net>
Subject: Re: [R-390] Re: grounds

Copper or copper weld. 8 gauge or 6 gauge with good quality clamps. I've been
told that the copper weld will actually remain intact longer than the pure copper
will if it's "hit" but I haven't researched this.

>My stuff is on the 2nd story, so the run is 25' outside to the rods......(no cold
water pipes acccessible)

Call around on the price of the wire, it varies a bunch from place to place as do
the ground rods. Personally, I won't use the galvanized ground rods, only
copper weld ones. A pair of 8 foot copper weld ground rods spaced 8 to 10 feet
apart with one continuous length of the ground wire from the farthest rod to
your ground buss in your shack is the way to go. I'm guessing that in
Washington State, you get your share of rain like we do. If not, placing a ground
rod where the soil stays damp in the summer, like near a septic tank or
treatment plant, grey water discharge from the laundry room, or the AC
evaporator coil drainage pipe, etc can't hurt.
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Some of the rods have threaded ends and can be joined with a coupler (and
brazed or silver soldered if you're a fanatic) if you have to get down 16 feet or
more to damp soil. An old method of improving the ground was to pour salt
into the soil around the ground. This will improve the conductivity of the soil but
I read somewhere that it's not a recommended procedure any more because that
over the long haul, it will hurt the conductivity of the ground rod because of the
additional corrosion build up. I'm sure that one of the guys that works with this
kind of thing on a daily basis would know for sure.

You can't have enough grounding. I can walk around the shop naked while
covered in sweat with bare feet on bare concrete floors with 90%+ humidity and
don't even get so much as a tingle off of anything.

>(b) Notice that near all the Navy units have a NE-2 bulb across the antenna
input... should >we keep them? Any value in a civilian installation?

The old ones used 991 lamps and called them a "tube". :-) Leave them. They're
cheap insurance against either a lightning strike down the road a piece, or static
build up from the antenna in high winds. I don't remember the exact numbers
but I read a interesting piece when I was a teenager about the static buildup in
longwire antennas from wind. The numbers were very surprising. One of the
first things I did to the Icom R-71A's when I bought them was to add NE2 lamps
across each of the antenna inputs and shunted each with a 10K 1 watt resistor to
catch the static electricity buildups that aren't high enough to trigger the neon
lamp. Real cheap insurance for the front end of SS radios and not a bad idea for
the BA stuff either. I didn't bother with the 10K bleed resitors with the BA stuff,
only the SS radios. I could have probably gotten by with higher value bleed
resistors but...

I took a lightning hit thru one of the longwire antennas a few years back. It fried
every component, including all 21 of the tubes and the power transformer in one
of the antenna couplers. I suffered no damage to any of the receivers, not even
the SS ones. I attribute this, first to luck, and to good grounding and neon lamps,
bleed resistors, etc.

For the SS stuff, I also add three 150 volt MOV's to the AC power input inside the
receiver. One between the hot and the neutral, one between the hot and the
ground, and one between the neutral and the ground.

Date: Sat, 31 Jul 1999 08:20:05 -0400 (EDT)
From: Rick Giguere <rick@rifan.com>
Subject: RE: [R-390] Re: grounds

The weak point here would be what you used for a bolt. Was it brass??? If it
was steel, then the combination of galvanic action and good old rust has
probably made it useless by now.
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Date: Sat, 31 Jul 1999 09:59:09 EDT
From: DJED1@aol.com
Subject: Re: [R-390] power supply noise

Very interesting post. I didn't think the line noise would have been all that
significant- you've opened our eyes to another area of investigation. An
important question though: what is the effect on a grounded R-390 with and
without the powerline filter. I expect the R-390 has better filtering the most
sand-state receivers.

Date: Sat, 31 Jul 1999 14:08:01 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] Re: grounds

Yes it was brass, and once covered in solder it is sealed against air and rain. It
should keep for years, and experience has shown that my last one was still primo
at 7 years, when I cut it off to move here. It works.

Date: Sat, 31 Jul 1999 10:23:50 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: grounds

I've seen static build up on unconnected dipoles with enough voltage to snap
over an SO-239. With a couple hundred feet of RG-8 for capacitance, the first
snap lifted me out of my chair... A bleeder resistor might have calmed the
situation. A ground wire plugged into the coax connector on the patch panel did
calm the situation. It probably would be handiest to use a wire wound bleeder
resistor, to achieve a higher RF impedance because of the coiling with a lower
value resistor... I've not tried it, but probably 1K wire wound, say 5 watts,
maybe 10 watts power rating should be appropriate.

I used to have a lightning protector on a center fed long wire antenna. Lightning
hit the ridge cap of the corn crib that held up the south end of the wire, jumped 8
feet to the antenna, burned holes in the direct burial telephone drop wire I was
using for feed line, and blew up the lighting protector that included NE-62 sized
neon bulbs. Then there's ham gear that hasn't worked since and light switches at
the opposite end of the house that I had to replace. The protection of a neon bulb
is proportional to its electrode area, but probably not enough to ever handle
more than static charge, for sure not a direct hit.

Now in my HF antenna feed I have a high voltage series fuse made of a single
strand of #36 copper wire in each side of the feeder and the outside radio
ground. I have the VHF coaxes brought to a patch panel and when there's a
thunderstorm about, I disconnect everything. The patch panel and HF antenna
connectors are up high so that there's always a significant (several feet) air gap
between them and the radio cables. For convenience I use type C connectors on
the coax patch panel.
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MOVs on the LINE side of line filters are effective at protecting SS and hollow
state equipment. They are far less effective on the radio side of the filter because
the low pass filter broadens impulses, lowering their peak voltage, but not
changing their energy while the MOV is strictly a voltage device and often
doesn't trip on the lowered voltage produced by passing that impulse through
the line filter.

Our local 2m repeater uses gas discharge type protectors on the exposed antenna
and on the AC line to the cabinet, and so far for the past decade or two has been
working without any damage from lightning. Its antenna is on top a water
tower with nothing to protect it from hits. I forget the maker of the gas
discharge protector, but they weren't cheap. So far they seem to be doing very
well.

Date: Sat, 31 Jul 1999 18:27:50 -0700 (PDT)
From: Joe Foley <redmenaced@yahoo.com>
Subject: Re: [R-390] Grounds

Consider the voltage of the "signal" you're trying to eliminate, it is a "noise"
signal, maybe a very low voltage, with very low current. It needs a very low
resistance /impedence ground path. It also needs a very short path as we don't
want the new ground path to pick up any other noise, that is, induced by passing
it by other sources of noise. Although the water pipe is a grounding means
acceptable (barely) for power it isn't good for what we're trying to do, its a
higher resistance grounding path. There are rusty couplings, rubber washers,
different composition components (causing galvanic corrosion), and then to top
it all off there is the meter to get around. That's if there isn't a pressure

tank /switch and pump to generate more noise on the ground wire. Then there's
that PVC pipe! Is your water system really grounded? Sure its full of water but
how thick are the hard water deposits lining the pipe?

Date: Sat, 31 Jul 1999 21:35:19 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Air Cond QRM, Part Trois

<snip>

A ground wire that's effectively 1/4 or 3/4 wave (or any odd number of quarter
waves long) is no ground for RF. Doesn't matter much what the width or
diameter of the ground conductor is when its that length.

The NEC and NESC writers want to depend on grounds for protection ignoring
the fact that most driven rods aren't much of a ground except in swamps and
that water pipes are more and more often made of plastic, including the mains
and often meters have intentional dielectric unions to prevent electrolysis of the
meters. While the NEC still recommends grounding to the water pipe the latest
codes recognize that water pipes can't be depended on for grounds. I know in
this old house that the plumbing inside is copper, but there's a transition to PVC
somewhere between the house and the well. Found that out one January day
when the water pressure started falling and the propane tank started to sink into
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all that soggy ground where the PVC pipe had split. Water in the pipes has no
significant benefit for grounding.

I'm somewhat of a reactionary concerning power line grounding. I don't believe
that grounds are good enough to depend only grounds in places like dairy
barns, but I believe there has to be series gaps AND grounds to isolate long
range currents from those dairy barn local grounds. With milk being a bit better
conductor than plain water it doesn't take much voltage difference between the
milking piping and the barn floor to irritate the cow. Then she stops being
friendly to the milker and gets sick from not being properly milked. One report I
read said the subject that was tested with 2.5 volts RMS became uncooperative
and was dropped from the experiment. I expect she kicked a hole in the side of
the barn and kicked the experimenters through it.

According to research on grounds published by the NBS about 1916,
hydraulically driven grounds are far poorer than driven grounds. Sure its easy to
get a hole hydraulically but you don't get intimate contact between rod and dirt
and you don't have dirt that's been compacted and smeared by the rod to push
against the rod. Maybe in a few years it will get better, but not initially.

A noise signal may be volts or many volts. We want to enclose that noise and
not conduct it to ground or to the power line. To keep it in the enclosure we
need power line filters on the power feeding that enclosure, and we need that
enclosure to not be floating at the RF frequencies we want to listen to.

A long ground wire can act as an antenna to radiate noise to the official radio
receiving antenna.

Date: Sun, 01 Aug 1999 08:30:50 -0600
From: Thomas Marcotte <marcotte@iamerica.net>
Subject: [R-390] Controller QRM

<snip> Found that the wires coming out of the Honeywell contoller were
radiating the noise.

I placed a Rat Shack separable choke coil on the themostat wire, several turns,
another choke coil on the burner control wires, and then could manage only one
pass of a large cluster of wires coming out of the controller through the choke.
The noise went from 2 S units to 1 S unit.

Looks like these wires are acting as the ant for noise from the controller.

So, we're getting closer, but would like some recommendations on what to do
next. Getting only one pass of a cluster of wires through a choke coil seems like
a tough nut to crack as the cluster of wires is thick and the wires are too short to
really coil up multiple turns. Can one pass help? Perhaps more clamp ons of one
pass are in order? Any ideas on fabricating a foil shield for the wire cluster? Al
or Cu? Getting close.
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Date: Sun, 01 Aug 1999 10:49:37 -0500
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Controller QRM

Its hard to get and maintain connections to aluminum foil without welding, so
copper foil will do more for shielding.

Date: Mon, 02 Aug 1999 12:07:22 MDT
From: Kenneth Crips <w7itc@hotmail.com>
Subject: Re: [R-390] Re: grounds

Because you are not transmitting the 25 ft should be ok, however I would not
use aluminum, copper is much better, it's not that copper conducts better it is the
fact aluminum corrodes badly when in contact with other metals, setting up little
diodes that can cause noise. If you already have the aluminum go down to any
hardware store or electrical supply and ask for the anti-ox stuff for aluminum
wire and follow the instructions and you'll be just fine, just make sure you seal
up the connection points and every couple of year renew the anti-ox compound.
By the way one of the best compounds out there is called Butternut Butter, it
comes from Butternut Antennas and is used in the joints of their excellent
antenna lines, it is like a grease and doesn't wash out of the joints of an antenna.

Date: Mon, 02 Aug 1999 12:14:15 MDT
From: "Kenneth Crips" <w7itc@hotmail.com>
Subject: [R-390] the neon bulb

By all means keep the neon light I live in heavy duty thunderstorm country and
it is interesting to watch the bulb flicker and it bleeds static charges off the
antenna to gound, that is, just before I disconnect the antenna.

Date: Mon, 25 Oct 1999 08:18:16 +0200
From: Thomas Roth <th.roth@knuut.de>
Subject: [R-390] Magnetic Loop

Somewhat off-topic but interesting nevertheless. The ALA 1530 untuned active
loop antenna. If all I heard about it is true, it would be an ideal antenna for folks
without space. I'll borrow one soon for tests. Some folks on the German
language A-DX list said they heard St. Helena better on this antenna (while
having it indoors !!!) than on their wires outside.

Check out http:/ /www.wellbrook.uk.com/ and make sure you read the
'Reviews' section.

The 'KOAY DIRECTIONAL TERMINATED LOOP ANTENNA' also sounds very
interesting.
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Date: Fri, 31 Dec 1999 16:05:28 -0500
From: km1h@juno.com
Subject: Re: [R-390] Nuvistaplug help

I'm not familiar with the SB-110 conversion scheme but agree that a well
designed LC VFO is the way to go for minimum phase noise. For VHF and
above I have settled on the Kenwood TS-830 as my IF platform of choice; low
phase noise being the primary consideration. Several mods have corrected other
deficiencies. On HF I have decided ( thru years of testing) thata SYSTEM NF of
around 5dB is required for maximum performance above roughly 20 MHz. I
will say that for the average listener that is severe overkill but my antenna
system and location is not the average. On the 15 and 10M ham bands I utilized a
4 high stack of 4el yagis that are switchable phased in several elevation angle
configurations. At times a homebrew preamp with a 1dB NF in front of a TS-940,
R4C, 75A4 with the typical 12+ dB NF made the difference between solid copy
and pure noise.

The R-390 and 390A series, with all the iterations, can only benefit when pushed
to the max. With a 100' long wire for the antenna there is no reason to optimize.

Date: Wed, 5 Jan 2000 16:07:37 -0000
From: "Phil Atchley" <ko6bb@elite.net>
Subject: [R-390] MFJ 1024 Outdoor active antenna with BA's....

Has anybody used the MFJ 1024 active outdoor antenna? If so any remarks pro
- con would be appreciated. I forwarded this from the SWL list after receiving no
answers. I usually prefer passive antennas (quieter) and have a Alpha Delta DX-
B sloper mounted over the metal roof of the mobile home. Also have a hustler
6BTV 6 band (amateur) vertical mounted over the same metal roof. The Sloper
works especially well on the lower bands as well as Broadcast AM.

I thought I'd like to try a fairly short (4 foot or so) active antenna mounted
on top of the 30 foot mast that supports the sloper, getting it up as high and clear
of surroundings as is possible in this mobile home park. This to AUGMENT the
existing antennas only, not to be used as the main antenna. It would be used
with a Hammarlund SP-600, (future) R-390A and other quality table top
receivers, no portables which might be subject to overload. Any thoughts on the
subject?

Date: Wed, 12 Jan 2000 10:59:52 -0500
From: "Warren, W. Thomas" <wtw@rti.org>
Subject: RE: Re[2]: [R-390] Signal generator connection questions

>QOriginal question: why 125 ohms for the balanced input to the 390a?
I'm getting more of a suspicion that you're absolutely correct. A buddy of mine

here who worked on 390A's while in the Navy thinks that in the 1940's, there
was a standard of 125 ohms for balanced feeders aboard ships.
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Date: Wed, 12 Jan 2000 11:46:14 -0500
From: km1h@juno.com
Subject: Re: Re[2]: [R-390] Signal generator connection questions

I dont remember balanced feeders on any Navy ship I was on. While the newer
gear was/is coax fed, the earlier RAK-RAL, RBA/B/C, TBK, etc used single wire
fed long wires. They came down to the bulkhead and then thru an air insulated
large diameter coaxial tube to the various radio rooms. Ships without a
superstructure that did not allow long wires, carriers, etc relied primarily on 35'
or shorter whips. 73 Carl KM1H

Date: Mon, 17 Jan 2000 10:10 -0800 (PST)
From: rlruszkowski@west.raytheon.com
Subject: [R-390] antenna match

I used a no brand antenna match between my long wire and my R390/A. I put a
triax connector on the antenna match box and wired the split caps to it. between
the antenna match and the receiver I have a 10ft length of tri ax (I do not
remember the cable number type). I have a long wire to the unbalanced side of
the antenna match. Inside the antenna match is a single cap, a split cap and a
roller inductor. With the switches I can seem to match almost any frequency to
the receiver. I am not happy with my receivers sensitivity right now and have no
good measurements. If I can hear a signal, the match gets me a stronger (louder)
signal. The part I like is the match acts more as a narrow band filter and trims a
lot of the off frequency noise, with out a loss of signal. The bad part is forever re
setting the match. I use the straight-through switch most of the time to tune. this
feeds the wire to one side of the tri ax and grounds the other pin. I am starting to
believe most of my sensitive problem is my ground path. Are you using a wide
band toroid match that we do not have to tune?

Date: Mon, 31 Jan 2000 21:01:19 -0500
From: km1h@juno.com
Subject: Re: [R-390] Beverage antenna

A Beverage made up of Slinky toys....metal ones of course, except for 11M..They
are cadmium plated spring steel and survive outdoors quite well for several
years....I had one up here in NH for 10 yrs before it rusted away.... I use 5 of
them soldered end to end and stretched out about 175'. Feed with a 9:1 balun
which is not ideal but works fine....actual measured impedence is around 1K.
Quite broadband, at least 1.8-14MHz and good directivity. For a bit more F/B
add a few radials out front in line with the antenna, fan over a total of 20
degrees. Spray over the solder joints with your favorite rust preventer. I have
compared against conventional 500-600' Beverages and the Slinky hears
everything its big brother does and appears to have even lower noise pick up. I
wrote up a rather extensive post on Topband a few years ago and many have
also reported excellent results, even as short as 100' so they are nice for small lot
sizes.
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Date: Tue, 01 Feb 2000 21:33:47 +0100
From: Johan.Andersson@draminst.se (Johan Andersson)
Subject: [R-390] Wire antennas,

Dunno if this will be called hype from the group, but at least some seems to be
into this lo-noise antenna thing. An 150 kW AM station can lie just 1 dB above the
noise floor (and hence become a "DX") - given a lousy antenna setup. Now - we
can twiddle and tweak the RF decks, optimize IF Gain and purchase low-noise
1st RF tubes 'til kingdom come - it won't help us a bit if we don't hook the piece
up to an antenna with at least equal (or rather: better) signal to noise-ratio.

Guess a stock R-390 will have a better S-N than the average antenna, especially
when the coax's braid is connected to the RX chassis, so why bother optimizing
the RX? I'm not saying everyone should do it - but at least check that your signal
chain has no weak links or that you're overdoing this "R-390 maxing out"-thing...
Or if you do - that's OK too - as long as you're at least knowing you're doing just
that... I mean- we usually don't use microscopes for hammerin' nails - do we? So
why use an less-than-optimal antenna (and lead-in) to our beloved and
optimized BAs?

“Nuff o'preachin’ for now- this is the latest finding on RX antenna matching;
WA4RNL has done some really interesting NEC modeling on the T2FD at,
http:/ / www.cebik.com/ t2fd.html and found the following:

1: Typical nominal impedance is rather some 900 ohms (Yup!) w a 800 ohm
terminator @ 2:1 SWR

2: The elevation pattern "breaks down" to a Zepp-like one, when the
antenna length is longer than 1.25 wl.
This means a <40 ft antenna for the entire HF range...

And this is just for starters - he won't comment on the S/N tho - bummer!
Check it out for yourselves!

Date: Tue, 01 Feb 2000 14:28 -0800 (PST)
From: rlruszkowski@west.raytheon.com
Subject: [R-390] Re(n+1) Wire antennas, cont"d

Yes, I have to accept what you say here. Time to get out doors and work on the
antenna for a while. Enough of this tube testings and coil peaking. It's time to
now work on the new weakest link in the system.

Date: Tue, 01 Feb 2000 18:28:21 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re(n+1) Wire antennas, cont"d

The T2FD is a dummy load with wires. Uniformly bad radiator throughout its
frequency range many dB down from a resonant dipole. On receive the dummy
load contributes a lot of noise.
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Date: Wed, 2 Feb 2000 01:26:24 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] Re(n+1) Wire antennas, cont"d

> The T2FD is a dummy load with wires.

I disagree. I use a T2FD for HF operation, and I find it to be quite acceptable. It
is not as good as a single band dipole on any one frequency, but it does allow me
to work all the MARS and ham bands on a single coax.

> Uniformly bad radiator throughout its frequency range many
> dB down from a resonant dipole. On receive the dummy load
> contributes a lot of noise.

Interesting comments. But again, I work MARS stations from Indiana to
Washington state on 3.2 MHz regularly, without difficulty. Does this sound like
a uniformly bad radiator? OK, so I am only 5 dB over 9 instead of 10 dB over 9.
I am not a DXer, and the small loss is acceptable to me. Also, you would have
them believe that a T2FD is a noisy antenna. If anything, it is exactly the
opposite. I find it to be a very quiet antenna. Now I do not mean to make your
title look bad, so perhaps you can explain how I get quite acceptable results out
of what you call a "dummy load with wires" or a "Uniformly bad radiator"

But whatever you do, do not tell my antenna that it isn't supposed to work...
maybe it just doesn't know it!?!? <GRIN>

Date: Tue, 01 Feb 2000 21:20:40 -0500
From: "Randall C. Stout" <rcs1@sprintmail.com>
Subject: [R-390] T2FD -pros and cons?

I was just getting ready to put up a T2FD. The antenna section of Radio
Netherlands thought they were great, Universal Radio thinks they are great
(even allowing for a bit of retail puffery). Proported to have very very low noise,
much better than dipoles, long wires, etc., and have a very broad coverage.
However, if Jerry says no, I am really in a quandry. The one Universal touts has
a length of 45ft, uses a 'special balun to match the impedeance so that its a good
match for 50 ohm coax. I would really appreciate some extra input! I listen from
broadcast up to 16 meters, so need broad coverage. Ok, guys, lets hear some
opinions!

Date: Tue, 1 Feb 2000 20:45:31 -0800
From: bloper@ix.netcom.com
Subject: Re: [R-390] T2FD -pros and cons?

I've used one with great success, both as a ham and in military HF work. I guess
a dipole cut exactly to freq. would be best, but if you can't have that use the next
best thing...Good luck
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Date: Tue, 1 Feb 2000 22:01:53 -0500
From: "Joe Schreiber" <jschreiber@adelphia.net>
Subject: Re: [R-390] Re(n+1) Wire antennas, cont"d

Hi... This assertion is inconsistant with my observations. The T2FD is the quietest
(S/N) receiving antenna I have used. The resonant dipole may have more gain at
it's resonant frequency, but I find S/N more important, and at frequencies other
than it's resonant frequency the dipole has underperformed the T2FD in my
comparisons. Your results may vary depending on how much noise is present at
your receiving location. I have no opinion about the T2FD as a transmitting
antenna... Joe Schreiber.

Date: Tue, 01 Feb 2000 21:32:34 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] T2FD -pros and cons?

Of course it's quiet, it has a 20 db attenuator built in.

Date: Tue, 01 Feb 2000 22:06:06 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re(n+1) Wire antennas, cont"d

Just shows that you have been using excess power for the paths you have
been working. I still think the T2FD is a leaky dummy load.

Date: Tue, 1 Feb 2000 22:18:11 -0800
From: bloper@ix.netcom.com
Subject: Re: [R-390] Re(n+1) Wire antennas, cont"d

I know we used it with fairly low power and kept RTTY shots up. I guess
bottom line is if you can throw up multiple yagis on a 150 foot tower, do it, if
not try the T2FD

Date: Tue, 01 Feb 2000 22:16:05 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] T2FD -pros and cons?

I much prefer an arbitrary length dipole with high impedance feeders and a
good tuner, it will also work everywhere without the effect of a 15 or 20 dB
attenuator in the line.

Date: Tue, 01 Feb 2000 22:58:09 -0600
From: "Joe L. Reda" <joer@reda.com>
Subject: Re: [R-390] T2FD -pros and cons?

Odd, though, the literature I have on the TTFD purports that it's one of the
greatest antennas ever (and this isn't antenna company stuff). If the snow ever
melts here, I'm getting ready to put one up and hook my National NCX-5 to it.
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I hadn't thought of it for receiving (shows you how much I know about
antennas!), but mebbe I'll also hook the ol' R390A up to it. One never knows . .

Date: Wed, 2 Feb 2000 05:09:14 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] T2FD -pros and cons?

And I much prefer a separate dipole for 2.2, 3.2, 4.0, 4.5, 5.1, 6.8, 7.2, 8.1, and 10.1
MHz. But since I do not want to run 9 coax lines into my house, and I do not
want to hassle with a manual tuner and ladder line, the T2FD does it for me.

> it will also work everywhere without the effect of a 15 or 20 dB attenuator in
the line.

But now you need special considerations like ladder line and a tuner. I use coax
and no tuner. Guess it boils down to if I miss that miniscule amount of power
that you would gain with all that extra work. As several on the list have pointed
out, it get the job done for them. But we are neither PHD RF designers nor
DXers, so good enough is good enough for us. 15 or 20 dB may apply to your
test, but in real life use it doesn't seem to be that much here. A very large
number of Army MARS stations use these "dummy load" T2FDs successfully on
a daily basis. Bottom line, I work what I want to work, and well enough.

Hey out there, if you are thinking of the T2FD design, it isn't magic. Itisn'ta 6
element yagi at 250 feet. Itisn't a full sized dipole at resonance. Butitis a
useable antenna. Give me a freq and a time, I will show you. I can't make it any
plainer than that.

Date: Wed, 2 Feb 2000 05:26:44 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] T2FD -pros and cons?

Give it a try. Especially for RX, the design is very simple. And the termination
doesn't need to be high-power either.

Date: Tue, 01 Feb 2000 23:46:59 -0800
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] T2FD -pros and cons?

A T2FD is an antenna that only a non-engineer could love. At first exposure, I
doubted seriously it that the thing would actually work an HF SSB net, and
would have bet it wouldn't have done a good enough job at it that an
experienced HF operator wouldn't notice the difference between it and a discrete
on-frequency dipole. But that's what happened. The state's National Guard used
them at each Armory in the state, and held a HF SSB net above 8 mhz daily at
9am. Of the couple dozen stations checking in, all running 100 watts to Collins
KWM2A transcievers, at no time did I ever hear one that I considered "weak",
and certainly none was too weak to have handled any needed traffic.
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No doubt signals would have been at a higher level with discrete dipole
antennas, but that fact didn't affect us in any way. No one noticed what had to be
a rather serious reduction in signal strengths. The one I used hung about 70feet
up on a 350 ft freestanding tower, and sloped down on each side, Inverted V
style. Most others I saw at other installations were not nearly so high, some 20-
30 feet up, yet all were used successfully. I understand that many US
Government agencies used them for years, and I'd guess some still do.

The antenna's instructions note that they work better when used with an
antenna tuner. I found that the tuner did help in transmit loading.

Date: Wed, 2 Feb 2000 00:46:02 -0500
From: km1h@juno.com
Subject: Re: [R-390] R390/ A Antenna and Ground Problems.

> You don't mean PVC pipe do you?

Sure, why not? At HF the loss is minimal and the stuff lasts a long time
outdoors. Many antenna manufacturers use it. Nylon is the lossy stuff.

Date: Wed, 2 Feb 2000 01:03:48 -0500
From: km1h@juno.com
Subject: Re: [R-390] Re(n+1) Wire antennas, cont"d

Hey, I have 4 towers 70 to 180" and still think the T2FD is fine for those that can't
live and sleep antennas.

Date: Wed, 2 Feb 2000 00:58:05 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD -pros and cons?

You know what they say about opinions Randy??

The T2FD is a decent compromise antenna that has been around longer than the
naysayer. Just dont expect equal performance to a full size resonant dipole on all
frequencies. It will be down typically 5-10dB over most of its range. Just
remember that the antenna loss will add to the existing receiver Noise Figure so
it will pay to have it well aligned to minimize the effects. I have yet to try one but
I hear that those small magnetic antennas work quite well, I believe they are
called Isotron.

Date: Wed, 2 Feb 2000 00:36:18 -0500
From: km1h@juno.com
Subject: Re: [R-390] Wire antennas,

Actually, a poor antenna may have a better S/N ratio than a more optimum
version. A case in point is a 80M dipole at say 25" high will at times hear better on
160M than a high resonant dipole or a vertical.
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Although broadband by fact of the resistive termination.... it has no natural
noise reduction. Barker and Williamson sold versions from 3-30 and 1.5-30 MHz
for years. Altho inefficient they were very popular where a quick install was
required such as during the Gulf War. A low horizontal loop, at least 0.5 wave at
the lowest desired frequency and fed with balanced line into a tuner will offer
better S/N. It will perform from 3 -30 MHz if cut for 3 MHz. A vertical quad or
delta element can be made to offer excellent performance and can be switched
from horizontal to vertical polarization with a small relay. By their very nature a
closed loop,type of design is lower noise than a straight wire or vertical. I get the
feeling that several of the more vocal members on this list have nice radios but
poor antennas and/or locations so tend to ignore those of us who take their
antenna installation even more seriously than some old radio.

Wed Feb 2000 06:54:44 -0000
From: "Phil Atchley" <ko6bb@elite.net>
Subject: [R-390] Wire_antennas

After following this thread (and keeping my silence for awhile) I thought I'd
inject my .02 worth. I have right now only a couple antennas right now, a 60 foot
sloper mounted less than optimum height and a Hustler 6BTV 6 band vertical
(80, 40, 30, 20, 15 & 10). But I have found an antenna used on a band for which it
is NOT resonate will often give a better receive S/N ratio, the sigs may be lower
but the noise may be even lower yet. EXAMPLE: When I was in the apartment I
had 5 dipoles up in the attic for 40, 20, 15 & 10 meters (2 at 90 degrees for 20M), I
used the 40 meter dipole as a "top loaded tee" against ground for 160/ 80.
(worked / verified 26 states 2 way on 160 with this "indoor" setup) But
sometimes listening on say 40 meters Broadcast the 20 or 15 meter dipoles often
gave better Signal / Noise ratio. And lower noise is what it is all about. And I
would have to say that all 5 of those antennas were within similar distance of the
apartment wiring as far as adjacent "noisemakers" go. AND I had some local
"DXer" friends who were amazed at what all I worked with my "Attic dipoles up
12 feet above ground". What it boils down to is that antennas are an "in-exact"
science and what works for you at your location is "the best antenna for you"......
nuff said.

Date: Wed, 02 Feb 2000 07:57:55 +0100
From: Thomas Roth <th.roth@knuut.de>
Subject: Re: [R-390] T2FD -pros and cons?

I've been using a T2FD for two years now and presently have it hooked up to
my non-A 390. It works very well indeed. While of course signal strength is less
than on the dipoles, it's also a lot quieter. I like tropical band dx-ing a lot and the
noise there often is quiet bothersome. On the T2FD things are often a lot easier
on my ears. Mine is cut for 3-30 MHz, one end about 30 meters high, the other
about 25 meters. And I use a tuner of course. My advice, just try it out - it won't
make you bankrupt to get the components - and see for yourself... IMHO it’s a
great alternative for us cliff-dwellers.
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Date: Tue, 01 Feb 2000 23:02:01 -0800
From: "Walter (Volodya) Salmaniw, MD" <salmaniw@home.com>
Subject: Re: [R-390] T2FD -pros and cons?

My two cents re the T2FD...As far as I'm concerned it is a superb compromise
antenna. I use 6 antenna choices at my location, fed into a 6 way coax switch,
then out to a 32 to 1 multicoupler and out to my various receivers. The choices I
have are the T2FD (cut for 4.9 MHz), Eavesdropper commercial trap dipole, 60
meter diamond loop, 25 meter dipole, random wire, and a vertical. Of all of
these, I use the T2FD about 80% of the time, as it provides the best S/N ratio,
followed by the Eavesdropper, then the 25 meter dipole, and then the rest. I can
attest to it's usefullness, especially it's broadbanded nature. Until now I didn't
expect that it would be supplanted, but I now have on order from Wellbrook
Communications in the UK, their K9AY, which recently has had rave reviews
from DXperts in the field.

Date: Wed, 2 Feb 2000 15:25:53 +0100
From: "Federico" <federico@novara.alpcom.it>
Subject: R: [R-390] Re(n+1) Wire antennas, cont"d

Dear friends, do you employ a T2FD made from yourself or a commercial T2FD
(B&W?)?. Please let me know because I'm interested to bought an antenna of
this type (a good one) or construct one by myself in this case I need to know the
lenght of the antenna , how many inches are betwenn the two wires, the value of
the terminating resistor and the type of balun employed to feed with 50 ohms
coaxial. If each of you shall be so kind to answer to these

questions I think that we can have more practical information about this
interesting type of antenna. Many thanks. Federico

Author: Johan.Andersson@draminst.se
Date: 02/01/2000 12:33 PM

Dunno if this will be called hype from the group, but at least some seems to be
into this lo-noise antenna thing. An 150 kW AM station can lie just 1 dB above the
noise floor (and hence become a "DX") - given a lousy antenna setup. Now - we
can twiddle and tweak the RF decks, optimize IF Gain and purchase low-noise
1st RF tubes "til kingdom come - it won'"t help us a bit if we don"t hook the
piece up to an antenna with at least equal (or rather: better) signal to noise-ratio.
Guess a stock R-390 will have a better S-N than the average antenna, especially
when the coax's braid is connected to the RX chassis, so why bother optimizing
the RX? I"'m not saying everyone should do it - but at least check that your
signal chain has no weak links or that you'"re overdoing this "R-390 maxing out"-
thing... Or if you do - that"s OK too - as long as you're at least knowing you''re
doing just that... I mean- we usually don"t use microscopes for hammerin" nails -
do we? So why use an less-than-optimal antenna (and lead-in) to our beloved
and optimized BAs? “Nuff o"preachin" for now- this is the latest finding on RX
antenna matching; W4RNL has done some really interesting NEC modeling on
the T2FD at, tp://www.cebik.com/t2fd.html and found the following:
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1: Typical nominal impedance is rather some 900 ohms (Yup!) w a 800 ohm
terminator @ 2:1 SWR
2: The elevation pattern "breaks down" to a Zepp-like one, when the
antenna length is longer than 1.25 wl.
This means a <40 ft antenna for the entire HF range... And this is just for starters
- he won'"t comment on the S/N tho - bummer! Check it out for yourselves!
Hope someone will find this info useful, and for the others perhaps as a source of
amusement?

Date: Wed, 02 Feb 2000 10:41:23 -0500
From: Bill Cotter <bcotter@pop.uky.edu>
Subject: [R-390] horizontal loop receive antenna

Brian Beezley, K6STI, did a very nice article a couple of years ago on a horizontal
receive antenna designed for high noise rejection. I believe I saw it in QST (I'll try
to locate tonight). He went to great lengths to work through the theory needed
to arrive at a model. Then tested it with some of his well known antenna design
tools. As I recall, it was a loop about ten ft above the ground, fit in a small yard,
had a balanced feeder between diagonal corners. I think it would be worth
investigating if a low noise, broadband receiving antenna is what you're seeking.

Date: Wed, 02 Feb 2000 11:56:21 -0500
From: Roy Morgan <roy.morgan@nist.gov>
Subject: Re: R: [R-390] Re(n+1) Wire antennas, cont"d

Details on how to build the antenna are at:
http://www.radiohc.org/Distributions/Dxers/ttfd2.html

Date: Wed, 2 Feb 2000 12:01:47 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD -pros and cons?

And I thought you were still young Jerry! The first I remember reading about
the T2FD was in a late 40's era CQ Magazine or maybe a pre-War QST. Maybe
some "real" old timer can comment about their use in WW2 or Korea!

Date: Wed, 2 Feb 2000 13:40:12 EST
From: DAVEINBHAM®@aol.com
Subject: Re: [R-390] T2FD -pros and cons?

Randy & everyone else, I use a T2FD and am very pleased with it. I live in
beautiful downtown Birmingham, Alabama in a rather shortwave unfriendly
area. I can see the towers of the local TV stations out my window to the west,
there is a group of industrial plants about a mile to the north. I have lived here
over 30 years and used many different antennas and the T2FD is far and away
the best. It is remarkably quiet and works well over the spectrum it was built for.
The plans I used to construct it can be found on the webpage of Radio Havana
http://www.radiohc.org Click on Arnie Coro's Dxer's unlimited.



Antenna and grounding page 41

From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] RX dummy loads

I don't think S/N is improved by a lossy antenna unless the receiver was
deficient in dynamic range and the noise peaks were overdriving the receiver.
Under local storm conditions, many receivers are overloaded by thunderstorm
static and S/N at the detector can be drastically improved by antenna
attenuators and front end detuning.

The resistor contributes noise, called Johnson noise, strictly a function of
resistance and temperature. In a relatively efficient antenna like a resistance
terminated rhombic, atmospheric noise at HF should nearly always override the
resistor noise. When the antenna receives signals quite a few dB down from a
dipole that may not be true.

Reducing the signal from the antenna by either antenna losses, mismatches, or
feed line attenuators should not change the S/N at the receiver, though when
taken to an extreme the weak signal may loose S/N due to receiver noise. This
happens sooner at 30 than at 2 MHz because the receiver noise tends to be
greater (more than a little in the tube receiver) and the atmospheric noise
component is smaller and doesn't propagate from everywhere at the same time
nearly as much as at the lower HF frequencies. The CFA, another "antenna" that
won't work without a feed line to do the radiation work. Doesn't hurt to have a
resonant antenna near by to be shock excited by the feed line radiation... E.g. the
comparison antenna can take over from a truly rotten antenna. Did that for CFA
comparisons and also classically for the DDRR of old which was demonstrated
on the ground plane of a full quarter wave vertical. When tested in isolation the
performance is far poorer than the original Electronics article claimed.

Date: Wed, 02 Feb 2000 17:26:54 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: [R-390] Re(n+1) Wire antennas, cont'd

Phil, do you have that sloper connected to a 60 foot tower topped with a
tribander? If not, it's a poor antenna because the sloper really is a type of DELTA
match for the tower. Most of the radiation pattern from a sloper is due to the
tower current, not the sloper current. A ham locally tried that years ago and
gave up.

The low antenna like your misapplied sloper is better for short distances (a few
hundred miles on 75 and 40), while the vertical is mostly good for DX of a few
thousand miles or more. On 75 and 40 it won't quite give a decent ground wave
range and the low angle of radiation inherent in the vertical won't bounce back
down for several thousand miles. But the vertical will accept all the local noise
sources within a few miles so tends to be a noisy antenna.

Antenna height and type control the vertical radiation angle and on any given
path at any given time some condition is optimum, not necessarily the highest
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antenna. Judging antennas by propagation gets overly confusing unless the
same antennas are compared with the same propagation conditions over a
period of years. We hams tend to not do that, but rather work what we hear and
whoever hears us with whatever antenna we have. Just that using the T2FD adds
excessive losses to that equation and a center fed wire with tuned feeders and a
tuner to handle it (which leaves out most of the commercial T network plus
balun tuners) generally works significantly better for both transmission and
reception. The same antenna is not necessarily better for reception and
transmission, especially at 7 MHz and below. The 3.5 and 7 MHz dx chasers
around me are heard best on their verticals but hear better on most anything
else, because anything that's directive in the right direction can improve the
signal to noise ratio over the vertical, but only the vertical with a lot of ground
radials will transmit the best low elevation signal to be heard at the DX station.
Things like the Beverage have are poor for signal strength, but good for
directivity and since low noise is not hard to achieve at a few MHz in the receiver
that weak signal can be of benefit. 73, Jerry, KOCQ

Date: Wed, 02 Feb 2000 17:26:47 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] T2FD -pros and cons?

The earliest reference I know of is late 50s.

Date: Wed, 02 Feb 2000 18:34:08 -0600
From: "Joe L. Reda" <joer@reda.com>
Subject: Re: [R-390] T2FD -pros and cons?

Well . . this is the page I'm using to design my antenna:

http:/ /www.gb.nrao.edu/~dgordon/ham/t2fd.html.

They seem to have a bit to say about its efficiency. I'll be happy if it works better
than my current antenna, which is nothing at the moment. The TTFD
represents, at least to me, a way to have a somewhat multiband antenna for
receiving and transmitting without climbing up a tower . . and, as my first
antenna project, it seems to be doable.

Date: Wed, 02 Feb 2000 17:18:10 -0800
From: "Walter (Volodya) Salmaniw, MD" <salmaniw@home.com>
Subject: Re: [R-390] T2FD -pros and cons?

Jim, it's a "tilted terminated folded dipole"...exactly describes what it is. There are
a number of great web sites describing these antennas, as well as a Pop Comm
article a few winters ago, and a Proceedings article by Guy Atkins, in WA. A
very easy site is Arnie Coro's at Radio Havana Cuba (www.radiohc.org).
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Date: Wed, 02 Feb 2000 20:23:24 -0500
From: antipode <antipode@ne.mediaone.net>
Subject: Re: [R-390] T2FD -pros and cons?

Is this T2FD antenna the same one which used to be sold by a guy in Florida (I
think his name was Sonny) and advertised in CQ Magazine? As I recall it was
merely a 51-Ohm resistor inside a weatherproof housing with connections to
attach the "dipole" wires to. I believe the ARRL wouldn't even allow it to be
advertised in QST. Too many wild claims.

Date: Wed, 02 Feb 2000 17:25:25 -0800
From: "Walter (Volodya) Salmaniw, MD" <salmaniw@home.com>
Subject: Re: [R-390] T2FD -pros and cons?

Jerry, there is reference to the T2FD in the June, 1949 issue of QST magazine
(refer to the nordic dx site: www.nordicdx.com/antenna/wire/t2fd.html. Note
both the US Navy and the Japanese experimented with these antennas in the 40s,
with very positive results.

Date: Wed, 02 Feb 2000 20:41:09 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: [R-390] Isotron antennas

I know several people who run the Isotron and they work fairly well. They
won't out class a good dipole up a 1/4 wave length. But if you don't have the
room they aren't a bad choice, One ham I know runs a 20 meter Isotron in an
housing development with restrictive covenants. He has the people living on
either side of him convinced it is a rain sensor for his sprinkler system.

Date: Wed, 2 Feb 2000 20:54:35 -0500
From: "Ronald Reams" <wa4mjf@worldnet.att.net>
Subject: [R-390] T2FD ANtenna

Looked up the URLs. This looks a lot like my B&W antenna. It goes from 1.6 to
30 supposedly with no more than 2-1 SWR. Use it on MARS and hambands and
never had more that 1.6 - 1. Slopes from tower 60 feet to 25 feet. Nice antenna,
stainless steel wire and feed with RG-213.

Date: Wed, 2 Feb 2000 21:18:48 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD -pros and cons?

I believe the original name was Terminated 2 Wire Folded Dipole. The
configuration differs from a conventional folded dipole in that the non fed
element is center terminated with a resistor. This makes it rather broadbanded
while sacrificing a bit of efficiency.......typically 5-10dB or so in a properly sized
antenna.
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Date: Wed, 02 Feb 2000 20:22:54 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] T2FD -pros and cons?

No the T2FD is sneakier. Its a folded dipole with the side opposite the feed cut
and terminated in a resistor. B&W used to sell one, and threw in a peck of junk in
the tar they hid the resistor in to make it harder to X-ray.

Date: Wed, 2 Feb 200021:26:00 -0500
From: "Joseph W. Pinner" <kc5ijd@sprintmail.com>
Subject: Re: [R-390] T2FD ANtenna

Iuse a B & W one for NAVMARCORPMARS work as well. It provides great
coverage and is easy to feed.

Date: Wed, 02 Feb 2000 22:17:02 -0800
From: "Gene G. Beckwith" <jtone@sssnet.com>
Subject: Re: [R-390] horizontal loop receive antenna

Bill Cotter wrote:

> Brian Beezley, K6STI, did a very nice article a couple of years ago

> on a horizontal receive antenna designed for high noise rejection.

> I believe I saw it in QST (I'll try to locate tonight). He went to

> great lengths to work through the theory needed to arrive at a

> model. Then tested it with some of his well known antenna design

> tools. As I recall, it was a loop about ten ft above the ground,

> fit in a small yard, had a balanced feeder between diagonal

> corners. I think it would be worth investigating if a low noise,

> broadband receiving antenna is what you're seeking.

> > A low horizontal loop, at least .5 wave at the lowest desired

> frequency and fed with balanced line into a tuner will offer better S/N. It
> will perform from 3 -30 MHz if cut for 3 MHz. A vertical quad or delta element
can be made to >offer excellent performance and can be switched from
horizontal to vertical polarization with >a small relay.

> >By their very nature a closed loop,type of design is lower noise

> than a straight wire or vertical. 73 Carl KM1H

Was that antenna strictly for receiving or could it be used for xmit too? Have
heard of guys using big horizontal loops (160 and 80 meters) with excellent
results and reported low noise for both xmit and rcve...often fed with open wire
... these said to be broad banded and quiet..
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Date: Wed, 02 Feb 2000 22:21:59 -0800
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] T2FD -pros and cons?

Joe, I'd be the last person to discourage you from using a T2FD, as I noted
earlier I was quite surprised at the performance we got from the units I used. But
don't take too much of the hype on that website to heart. I'm no antenna
engineer, but one doesn't need to be to question their claim of 4 to 8 db
improvement over a dipole. That is way out of range, by any accurate measure.
But for certain, they do work and are the antenna of choice in many
circumsances. Go for it.

Date: Wed, 02 Feb 2000 22:45:42 -0800
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] T2FD -pros and cons?

> Is this T2FD antenna the same one which used to be sold by a guy in Florida (I
think his name >was Sonny) and advertised in CQ Magazine? AsIrecall it was
merely a 51-Ohm resistor >inside a weatherproof housing with connections to
attach the "dipole" wires to.

Naw, that was Sonny Irons' "Maxcom Matcher". Had a coax connector and a
terminal for each side of whatever wire you wanted to hang on it to "match".
Had some integrated circuits embedded inside the epoxy block that encased the
whole thing, to throw off inquisitive Xray-ers (one of the hammags had a photo
of an xray - you could see IC's inside it). Euventually someone hammered one
open and the expose was complete. The T2FD is a different beast. It's terminator
is at the other end of the radiating elements. But comparing it with a rhombic is
nonsense. At Fort Monmouth NJ in the early 60's the MARS and ham club
station had quite an array of impressive aerials hanging, including a classic Signal
Corps terminated rhombic, which stood on four 70ft spruce utility poles and was
something like 475 feet long (from memory). It was pointed just south of west,
across the USA. When you put ANY signal on that thing, you *drew* attention
on the band. One afternoon I put the HT37 into the Thunderbolt amp on AM,
and called CQ on 40 meters. The response was amazing, something
extraordinary to hear. Bedlam. But I was able to pick out KOLT]J, Theda in
Springfield, MO whom I knew personally, running her DX100. The rhombic was
pointed right at her. And, of course, I was using an R390A for the receiver.

Date: Wed, 2 Feb 2000 22:05:25 -0500
From: km1h@juno.com
Subject: Re: [R-390] Isotron antennas

So I take it then that they are a single ham band ( or less) antenna? What
about the AEA IsoLoop? That one claims 10-30 MHz in a 35" loop with
efficiencies in the 72-96% range as compared to a full size dipole. Any truth to
those claims?
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Date: Wed, 2 Feb 2000 21:56:15 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD -pros and cons?

No, that was the Maxcom. It was the real dummy load that Jerry mistakenly
attributes to the T2FD. Another beaut from Florida was the Match All. Must be
either something in the water down there or the shysters from NYC moved
south!

Date: Thu, 3 Feb 2000 00:19:09 -0500
From: km1h@juno.com
Subject: [R-390] T2FD -pros and cons?

It is also just about impossible to eliminate feedline radiation from such a poor
antenna. If it is to work "everywhere" it will be impossible to tell without a PHD
what the VSWR is on the feedline at every frequency which makes the tuner
design far from simple and user friendly. Without extreme care the tuner loss
can also be substantial. A radiating feedline is more apt to pick up unwanted
noise and even a perfectly balanced feedline is highly susceptible to unbalance
from surrounding objects, and the weather. No thanks, been there done that
ages ago. Since 1984 ( when cable came to this area) I use CATV hardline and
quad shielded CATV RG-11 or RG-6 for all my TX and RX feedlines up thru
70cm. No more noise, RFI and best of all, no more TVI complaints....not even in
my own house. Best of all its free.

Date: Wed, 2 Feb 2000 22:32:03 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD -pros and cons?

Ah So, Tnx for the correct name Walter...its been awhile since I read about it and
tnx also for posting the web info. I met Arnie a few years ago when he was a
special guest at the New England VHF/UHF Conference in Vernon, CT ; a real
interesting talker. The T2FD may be installed in just about any configuration
while remembering that any deviation from strictly horizontal will affect
directivity and elevation angles. Installed as an inverted V will give horizontal
radiation broadside and a substantial vertical component off the ends.

One thing that I have noticed in the posts here is the dimension of 40’ or so. I
dont know what the published frequency range of that version is but it certaintly
is not 3-30MHz and may contribute to some misunderstanding of its efficiency.

From the B&W catalog, who incidentally claim to have patented the antenna, the
dimensions are:

3.5-30 MHz 90' long, with 19" element spacing
4-30 MHz 65', etc
2-20MHz 185", etc
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Perhaps someone with a B&W version can let us all know what the resistor value
measures. That is the antenna that was used in the Gulf War and I ran almost
2000 phone patches from NH to our troops using 100W xcvrs in the middle of
the desert. No mean feat since propagation to that part of the world is often
shaky at best.

I suspect it has pretty well been established that the T2FD is a pretty decent
compromise antenna that deserves consideration by anyone in need of
something simple, broadband and cheap.

Maybe some kind soul would include the various construction details and
installation methods on his R-390 web site for others to see.

Date: Thu, 03 Feb 2000 01:46:35 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] RX dummy loads

There is a lot of directivity in the Beverage that helps in ignoring noise in
directions away from the desired direction.

Date: Thu, 03 Feb 2000 09:26:25 +0100
From: Johan.Andersson@draminst.se (Johan Andersson)
Subject: [R-390] The Four Letter Word antenna

Thanks for your elaborate reply - actually never realized that the Johnson noise
could have a consequence on this "four-letter-word" antenna. Now I have to find
a way of keeping the resistor cool - perhaps putting it in a styrofoam container w
LOX:-) Seriously- Guess I have to delve into the theory on this, and find its
bearings on performance. Thanks again- Jerry!

And as I've read a few notes on its origins, I might add a few pennies worth:
W3HH is claimed to be the originator of this device. And if anyone else want to
know more on construction of it:

Check this out:

http:/ / www.nordicdx.com/antenna/wire / 2fd.html
http:/ /www.nordicdx.com/antenna/wire/ t2design.html
http:/ /www.nordicdx.com/antenna/wire / t2fdcomp.html

W4RNL has also done some really interesting NEC modeling on the T2FD
at, http:/ /www.cebik.com/t2fd.html

And finally I've found another guy into this lo-noise RX antenna racket:
http:/ / www.anarc.org/naswa/badx/antennas/ grounding.html

http:/ / www.anarc.org/naswa/badx/antennas/low-noise_antenna.html
http:/ / www.anarc.org/naswa/badx/antennas/SWL_longwire. html
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Date: Thu, 03 Feb 2000 08:27:19 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: [R-390] Isotron antennas

Yes the Isotron is a single band antenna, the interesting thing about them is you
can stack them and they work kind of like a Hustler mobile hf setup where you
mount up to three coils to one mast. The 40, 80, and 160 meter Isotrons have a
real tight "Q'. The things do work but they will not replace a good dipole up x
feet in the air.

I don't know much about the so called magnetic dipoles of MFJ] and AEA. as I
recall K. M. Sturba (a pen name) in the Arials column in World Radio savaged the
design. Iam here to tell World Radio is one of my favorite ham magazines
(Electric Radio is the best). It's worth it's cheap subscription rate just to read
Sturba's and I'll Paddles column on antennas. The couple are apparently
electronic engineers of some sort but no one, at least no one I have heard of,
know who they are.

Date: Thu, 3 Feb 2000 12:45:38 -0500
From: km1h@juno.com
Subject: Re: [R-390] RX dummy loads

In its original tilted config the T2FD also shows directivity even on the
fundemental frequency. As you increase frequency the main lobe shows even
more directivity. That was demonstrated many times during the Gulf War when
the radio ops had to reorient the lower end of their T2FD's towards the USA.
Very rarely did any of them have trouble hearing the stateside stations. The
biggest complaint was the wind and sand making headphones necessary at
times.

Date: Thu, 03 Feb 2000 12:18:10 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Isotron antennas

Antenna radiation comes from current through a conductor. The longer the
conductor and the greater the current, the stronger the radiated signal. The small
loops require large conductors and low loss capacitors to get the resonant
current high to get small efficiency. The trade off is very narrow bandwidth
when the loop size is small. A resonant antenna can build up greater currents for
the drive power than a none resonant antenna and so produce a stronger
radiation field.
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Date: Thu, 03 Feb 2000 17:11:02 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Deaf R390/ A

If you can SEE arcs the power company has lots of problems that may including
hot wires falling off the poles. When you can see the arcs call the power
company. If they won't fix it keep calling them. PGE was just cited by the FCC
for not fixing bad power lines. It may take repeated complaints.

>After I get past a good RF ground, what should I try? I know how about a
T2FD. What will >help me balance the local hash against the real signals?

All it will do is reduce all signals which may keep noise peaks from overloading
the receiver. Check for modulation using your widest filter, Collins mechanical
filters are notorious for ringing on power line noise. If your TV isn't on cable you
should also be seeing slowly rolling bars of sparklies from the power line hash.

Date: Thu, 3 Feb 2000 18:53:22 -0500
From: km1h@juno.com
Subject: Re: [R-390] Deaf R390/ A

Congrats on getting Phase 1 squared away Roger. Now on to the next step.
From your description I get the feeling that the location is poor as are many
readers antenna options. Have you tried any noise cancelling circuits? MF]J
(horrors) has an excellent unit ( MFJ-1026) that is very well designed and
maintains phase balance over a wide frequency range.

www.mfjenterprises.com

With a simple noise antenna it is possible to cancel local noise sources by well
over 30db. The caveat is that only one noise source can be fully cancelled at a
time and the unit has no effect on atmospheric noise. It works only with local
generated man made noise but it has been demonstrated by many to be a real
nice accessory. Multiple sources can be supressed if you are wiling o compromise
between them For some it may be the answer between tuning the bands or
watching TV. Im real suprised that the resident experts have not mentioned this
product..... perhaps they do not sell it or have not been the designers......................
BTW, anyone who knows me or has followed other lists will realize that I am
NOT a certified degreed expert on any subject...just a practioner in reality.

Date: Thu, 03 Feb 2000 19:44:09 -0800
From: "B.L.Williams" <B.L.WILLIAMS@prodigy.net>
Subject: Re: [R-390] Deaf R390/ A

I would like to add that the JPS ANC-4 is probably a much higher level noise
cancelling box in terms of quality. From what I've read and seen hands on they
both work identical principles and approaches. I have a JPS NIR-12 and it is a
boatanchor of a dual DSP unit if there ever was one. Quality is top notch in
everything. Design, workmanship, guts, manual, and performance. The metal
housing is R-390A chassis grade steel. I've not seen anything this thick in
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sandbox stuff. They take shielding seriously and I am therefore impressed. JPS
has a very good reputation and the tech support is excellent. I have a friend who
bought the NIR-10 and the upgrades keep coming or the notices are sent on
time. I have found the JPS tech support very good at responding to email with
my questions on theory and operation.

I'm not trying to knock Carl's suggestion on the 1026 but I know you can't go
wrong with the JPS ANC-4. I think they are priced only $20 over the MFJ and it
is worth more for what you get in comparison.....IMHO. The MFJ 1026 is pretty
scary to look at when you open it up.

Date: Fri, 04 Feb 2000 00:58:14 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: [R-390] The antenna at your/my house

So true that is where antennas like the Isotron come in they are small and do
work and they can be easily hidden. One of the better compromise small
antennas that is so much cheaper then anything else is form Lakeview antennas,
they make the HamStick series. They have a device the joins up two hamsticks
to make a small rotatable dipole, this is a great little antenna. I have used this
antenna in portable QRP setup it worked great.

Date: Thu, 03 Feb 2000 23:02:31 -0800
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] T2FD -pros and cons?

Hold on, guys. You need to realize something here. If you're an engineer, the
T2FD simply stinks in the efficiency department, and you can easily prove it. For
the rest of us, a bunch of hams looking for something wideband and practical,
that we can use with good results (lots of government and other entities, too)
then it works pretty well indeed. I'm sure all it would take to convert most of us
to their point of view would be a side-by-side comparison with antennas of
provable high efficiency. And we'd probably still use our T2FD's. They're
acceptably efficient for most uses and they are practical.

Date: Fri, 4 Feb 2000 12:01:42 -0500
From: km1h@juno.com
Subject: Re: [R-390] The antenna at your/my house

Here is something very simple for apartment dwellers and others with restricted
space.

Take a replacement telescoping auto antenna and mount it on a bracket that is
attached to a piece of plywood or any insulating material. Wind a loading coil on
a 2" diameter by 12" to 18" long piece of PVC pipe. #14 copper house wire with
the insulation removed works good. A simple way to space the turns is to wind
another wire in parallel and then remove after the desired one is secure. Solder
on a solder lug or wire pigtail every turn. If you can find a length of 2 or 2.5"
B&W coil stock by all means use that. Splice what you can find to make a full
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length. Mount the coil to the plywood. Attach one end of the coil to the antenna
and the other to the center conductor of a length of RG-58 or any other coax.
Impedence is not critical. Attach one or more counterpoise wires of any length
over about 15' to the coax shield and run anywhere you can, vertical or
horizontal, any size wire, even #30 is fine here.

Attach to a balcony railing or window frame with whatever works for you,
either quick removal or more semi permanent.

You can tune the antenna with a wire and alligator clip attached to the coax
center conductor ( or the other end). Or use one or more RatShack rotary
switches.

Certainly not fancy and a real compromise but better than nothing. The resonant
frequency range will be determined by the overall inductance of the coil whip
combination but it should be at least 5-30MHz.. A tuneable preamp may help.

Please, no analysis on how poor this is compared to a T2FD at 100" !!

73 Carl KM1H

Date: Fri, 4 Feb 2000 12:27:40 -0600
From: "Jon & Valerie Oldenburg" <jonandvalerieoldenburg@worldnet.att.net>
Subject: Re: [R-390] Deaf R390/ A

> Drive more than one ground rod and use 8 foot rods. Space them about
> 8 feet apart and use one continuous piece of wire for the ground lead.

A couple of hints on driving the rods. Try to find a rotary hammer drill. Frost up
here right now is 2 1/2 feet deep ( it has been a really warm winter, only below
zero at sunrise as of late- normal frost is 3 feet plus) and using the drill on
"hammar" you can wirl them right through the frost in a matter of minutes for a
8 foot rod. Second choice is a post pounder as used for steel fence posts available
at any good builder supply. Try to get a 12+ pound one. @ rods minimum, three
in a triangle with 6 foot sides is better. Use a continous wire, pay extra for the
5/8 copper clad rod. 73's Jon KB9VFD

Date: Fri, 4 Feb 2000 16:28:48 -0800 (PST)
From: Joe Foley <redmenaced@yahoo.com>
Subject: Re: [R-390] Deaf R390/ A

One alternative you might consider is this: National Electrical Code
Section 250-52 Made and Other Electrodes.

(d) Plate Electrodes. Each plate electrode shall expose not less than 2 ft. sq. of
surface to exterior soil. Electrodes of iron or steel plates shall be at least 1/4 in.
in thickness. Electrodes of nonferrous metal shall be at least 0.06 in. in thickness.
Plate electrodes shall be installed not less than 2 1/2 ft. below the surface of the
earth. - -—-end of code section--
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Of course that's minimum standards. I've seen ground rods laid in ditches, too,
but I don't care for that one. I'd like to see any connection to a ground rod or
plate that deep done by cad-welding so there's no chance of it loosening. In your
case I'd like to see a bigger wire back to the panel, too. You're trying to drain off
any noise, in this case, which will have a low potential and needs a big, low
impedance wire. The wire going to the panel should be in one loop starting at
the panel, connecting all of the rods or plates, then going back to the same lug
that it started from where it also connects to the power neutral and does so at
ONLY this one point. To drive ground rods, rent a hammer drill, biggest you can
find, with a pointed chisel bit, it fits right in that dimple on the top of the rod. Oh
yeah,... keep that dimple, the inspector will look for it, it shows that you didn't
cut off the rod and put in a short one.

There were 1200 changes in the Code for this year, the entire section on
grounding has been denoted as having changes in it. They wanted $30 for the
book!

Date: Sat, 05 Feb 2000 11:01:55 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: [R-390] A good book

One last post from me about antennas. My favorite book about wire antennas is
Practical Wire Antennas, Effective HF Designs for the Radio Amateur, by John
D. Heys G3BDQ (ISBN 0 900612 87 8) published by the Radio Society of Great
Britain. This book covers all kinds of wire antennas their good and bad points. It
has a section on receiving loop antennas that is very interesting. It is Technical
enough to make the engineers among us happy, but it isn't like Dr. Hawken's
books about black holes, the Big Bang, etc, which I am lucky to able understand
the first paragraph in each chapter.

Date: Sat, 5 Feb 2000 17:24:08 -0500
From: km1h@juno.com
Subject: [R-390] Tower Grounding

Johan's post got me thinking again ( a dangerous thing) but it was way too long
to try and reply to and follow my usually warped train of thought in reply.

The question is: Is a tower ground really necessary?

At my prior home 1972-89  had 100" and 140’ towers. The location was on fairly
wet soil and the water table was as high as only 3' below ground level. The top 6-
10" was thick black topsoil and the rest was pure sand. Into that I ran three 8'
ground rods, one from each tower leg...it was like pushing thru butter. Both
towers regularly took lightning hits but I never lost anything. I was also at the
lowest part of town....right next to a huge wetland area. Shunt fed the towers on
160M and absolutely kicked ass with well under legal power. Since 1989 I am
now at the highest part in town and for at least 12 miles around....a 500'
difference in ASL.
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I have 4 towers up here, 70 thru 180'.

One is a simple "temporary " 70' of Rohn 25G that I ran up just to get on the air
and not miss Bouvet Island in 1989-90 winter. Operated in an unheated building
with arctic clothes and a 240V line ending in alligator clips. Worked on 10-160M !
It sits on a Rohn concrete base plate which just sits on the ground....been there 11
years now and has moved down maybe one whole inch. No grounding
whatsoever and guys still go to 3 pine trees. Almost as bad as my 1967-70 QTH
where I had 90' of 25G up and guyed to old engines lying on the surface...too
rocky to dig and the local junkyard was a 1/4 mile away. Sixpack delivery!
OK...now I supposedly got a few more smarts, made more money and moved
to Valhalla.

Here it goes. My 180' Rohn 45G has a concrete base which runs between 8 to 14
inches before I hit solid rock. I dug all the way down.....and even cleaned and
polished the rock. Poured some "Pour Rock" down as a bonding agent and then
some bags of store concrete mix to wind up with a 3'x3' platform about 4" above
grade. This all took more beer than hours. There is absolutely no grounding or
any attempt. The guys are all insulated every 28' with #502 Johhny Balls. The
tower sits on a pier pin in the base with a standard Rohn concrete base plate.
With a 4el 40M yagi at the top everything moves around a bit during hurricanes
and Noreasters. Just like it is supposed to...I also use all 1/4"EHS guys...more
CATV freebies.

The same pattern is in use with my last 2 towers, both 100" of 25G. Thinking
about # 5 for this spring....maybe to support a T2FD array of slopers (:
Somewhere back many years ago I read A US Army study about lightning and
tower grounding. It claimed that a tower that was well insulated from the
surrounding ground could act as a "Cone of Protection" Damned if I can find that
info today. Anyway to cut this short, I have never had a lightning hit on any of
my ungrounded towers in the 11 years I've been here. I have had 2 hits which
both came in on the utility line, one on the AC and one on the telephone line. Ive
never lost even a transistor on any of my ham equipment. A neighbor who at
first hated my big tower is now a big fan, he has never been hit either whereas
others over about 600" and more away get nailed regularly.

I tried to bring this subject up on a rather censored antenna reflector a year or so
ago and got kicked offf by the ListNazi owner.

I know Joe is gonna kick my butt around on this one but lets discuss it please. Im
well past the point of "pure luck" here!




Antenna and grounding page 54

Date: Sun, 6 Feb 2000 01:47:52 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] Tower Grounding

We have a remote site, a large jet engine mounted on the ground, about 250K-
SHP (estimated) spinning a 100M-watt generator. The site is about 200 yards
away from an AM broadcast transmitter. The noise from the AM station is very
strong. The entire site is grounded, and the rebar grid under the site and
foundation is a part of that ground. I do not know if it helps, because I have no
way of disconnecting anything there. I do know that our pollution monitoring
system was plagued with noise on all the sensors until we grounded it to the
grid.

Date: Sat, 05 Feb 2000 20:14:38 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Tower Grounding

There used to be a company in Florida who made a business supplying barbed
wire top hats for towers. They were about 12 feet on a side, triangular and had
special barbed wire with twice the density of points as ordinary fence wire so
they ended up with lots of sharp points up there in that crow's nest. Their claim
was that the sharp points caused corona and discharged the atmosphere around
those towers so that lightning wouldn't be initiated there... They did a large
business with NASA.

I've not heard of them in a few years. Could be a few of their crow's nests were
fried by massive direct hits and that ruined their claim.

My tower, a mile from anything taller on flat ground in the middle of Iowa, has
two ground rods at its base, 8' rods driven ten feet deep and spaced 8' apart, plus
6 or 7' long 8" diameter screw anchors on the guy wires and the guy wires are
not insulated. I'd rather distribute lighting currents than be concerned about the
effect of guy wires on HF antennas. The VHF antennas don't care too much
about the guy wires. When I take it down I expect to see that the top of the mast
has been melted a bit from hits. Though the power line has suffered more
lightning damage than I have since the tower was up, though there has been
some to equipment. I failed to isolate everything that night. Normally I isolate
the equipment and electric ground from the tower ground when there's
lightning about. That saves the equipment.

Date: Sat, 05 Feb 2000 21:49:16 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Tower Grounding

Well, I just did a search on "Lightning Elimination Associates" and found their
home page. The are STILL in business.
http:/ / www lightningeliminators.com /History /
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The other result of the search was an abstract of an article about protecting
explosives bunkers... http:/ /www.jhu.edu/~cpia/ddesbdat/8810120.html

So I searched on their modern name, Lightning Eliminators & Consultants and
found: An interesting press release about MOVs they now push as well.
http:/ / www.oilonline.com /news_techfront_other_tflec2.html

Several articles on commercial tower grounding and protection, not only
LEC: http:/ / www.fedele.com /website/tech /towers.htm

Lightning Eliminators & Consultants turned up 87 hits, probably a few more of
real interest. I used Alta Vista to do the search. Interesting guarantee they have
now. If lightning strikes the protected object in the first year after installation or
recertification they will add to it or replace it. Apparently no guarantee after that
or more than that.

Date: Sun, 06 Feb 2000 17:06:32 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: Tower grounding

I think we figure an average flash for only 5 to 7 Kilo amps in the USA. Though
40 KA can't be ruled out. A good ground according to the National Electrical
Code is 10 ohms R. So 7 KA makes 70 KV to the earth at that point, or to the
average earth potential at some distance, more than a few feet.

The conventional wisdom as reflected in the code is to try to bring everything to
the same potential as if it was DC, not a fast rise pulse that's a traveling wave.
The effective sites that I've heard about use wide copper strap to surround the
transmitter shack at the base of a tower, perhaps 18" or 2' wide, this is a smaller
space than a house. Then they run sturdy conductors or strap to the tower legs
and to numerous ground rods. The only time when there are too many ground
rods is when there's no room left for foundations, water lines, and power feed
cables.

This, in my opinion, is like trying to protect from the impact of a freight train by
adding only mass to the buffer in front of you without allowing room for that
buffer to move when impacted without hitting you. You need a massive buffer,
some space filled with gentle springs and some more buffer to move you gently
out of the way of the train.

I feel its more effective, to have both shunts (all those grounds) and series
isolation. That first ground will limit the voltage rise to something far less than
the voltage it took to jump the first gap from cloud to ground. Maybe 400 KV
for Johan's 40 KA stroke. That may not jump more than a couple feet, so if the
coax cables are disconnected and isolated that far from the radio equipment
which is grounded tens of meters away, there's a good chance that there won't
be that second arc to the equipment. When I've had damage its been because I
breached that gap or didn't make it a couple feet, just left it at a few inches.
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The surge protector that offers DC continuity can protect the radio because the
gas tube is really fast at firing and can fire before the pulse travels to the radio.
There may benefit to adding quarter wave long shorted stubs across the inputs
of the radios of sturdy coax to narrow the bandwidth of the energy applied to
the radio.

The repeater that I helped build here at least a decade ago uses polyphaser gas
tubes on the coax and power lines and though the antenna is exposed, so far
there's been no damage detected. Of course, it is grounded a bit better than
average, since the antenna is on top a water tower, and the repeater cabinet is
bolted to a leg of that water tower and that particular water system has been
installed long enough that all the pipes are cast iron and steel spread over a half
square mile of USDA laboratory complex. Its been at least a couple years since
anyone has seen the repeater cabinet open. The Cablewave antenna and the gas
discharge tube protectors did add significantly to the cost but so far seem to have
been worth their cost. Maybe we should think about new ones just for good
measure though.

I have other as yet unproven ideas for VHF lightning protection, such as
inserting lengths of dielectric waveguide in the transmission line. Coupling to
those dielectric waveguides might also be tuned to add rejection of unwanted
signals such as TV and pagers. I've not yet achieved making the first one for
VHF or UHF yet.

Date: Sun, 6 Feb 2000 18:11:56 -0600
From: "Bill Hawkins" <bill@iaxs.net>
Subject: RE: [R-390] Re: Tower grounding

Worked at a blasting cap manufacturing plant in 1960. They used lightning rods
on buildings and got the ground resistance down to one tenth of an ohm,
measured with a crank device like a Biddle megger. But when lightning was in
the area, they blew a siren and evacuated the explosives buildings. The 'cone of
protection' came later, after I'd moved on, but I remember it protected a circle
on the ground whose diameter was the height of the tower. The tower was
grounded well enough that the lightning strike would not be tempted to stray
from the tower. Dunno if they could stop evacuating buildings if they had a
tower. Never lost a building in the 5 years I was there.

Date: Mon, 07 Feb 2000 20:27:20 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: [R-390] another good book

I finally found the other antenna book I wanted to mention.

HF Antennas For All Locations. by Les Moxon, G6XN
(ISBN 1 872309 15 1) published by the Radio Society of Great Britain,

This book is much like the other one I mentioned, Practical Wire Antennas. The
book not only covers wire antennas but quads, delta loops, beams, vertical,
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mobile antennas, invisible antennas, arrays, and on and on. Again it is technical
enough to interest an engineer without blowing others away. In it's chapter
entitled Antenna Construction and Erection it shows how to build a simple
lighting arrester for open-wire feeders. Good book!

Date: Mon, 07 Feb 2000 23:54:29 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] Re: Storms

Compared to the voltage between cloud and earth, any ungrounded antenna is
going to be held close to earth voltage and so supply that initiating stream of
electrons, but unless the antenna is grounded substantially enough to carry 20 or
40 Kilo amps, its going to fry everything that's connected to it when the cloud
discharges to the antenna following that initial trigger.

Date: Mon, 07 Feb 2000 23:54:51 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] another good book

Trouble is that GEXN doesn't understand the 8]JK so he despises it. Constantly
grumbling about the "8JK modes" of some wire antennas. He thought (according
to a QST article eons ago) that it was sufficient to make an 8JK work with its out
of phase dipoles by using separate feeders of arbitrary length with one twisted. I
thought that too, but never put the array up... Would have been rotten, since the
8JK gets its gain from the excess circulating current between the two dipoles
being closely coupled and fed out of phase with a short feeder between them
that is crossed. Its essential that that feeder be air insulated, sturdy (for low loss)
and no longer than the spacing of the dipoles to get 8JK gain. 8]K makes that
point clear in his book though I missed it for a long time.

I've had a copy of G6XN's HF Antennas for all Locations for quite a while, years
if not decades.

Date: Tue, 8 Feb 2000 17:45:02 -0500 (EST)
From: JOHN_SEHRING.parti@ecunet.org (JOHN SEHRING)
Subject: [R-390] GAIN & EFFICIENCY OF ANTENNAS

Efficiency and gain are two completely separate issues.
Efficiency describes how much input RF power is lost to non-RF things like heat.

Gain describes to what extent an antenna does *not* radiate in an
omnidirectional manner. Ie. it reduces radiation in some directions to accentuate
them in others--this describes the pattern of the antenna. Gain is usually
referenced to something, typically an isotropic antenna (fictitous but useful) or a
dipole, in free space. It is possible to have an antenna that has low efficiency and
a sharp pattern (e.g. Beverage), or high efficieny and low gain (e.g. a simple
dipole), or any other combination, depending on actual requirments. The TTFD
is an example of trading some efficiency away for for more broadbandedness.
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Date: Tue, 8 Feb 2000 17:45:03 -0500 (EST)
From: JOHN_SEHRING.parti@ecunet.org (JOHN SEHRING)
Subject: [R-390] SMALL ANTENNA EFFICIENCY

Not so. (small loops)

They need large (low-loss) conductors and low loss caps to increase their
efficiency. This is because the radiation resistance of small antennas is extremely
low. As aresult, for a given power, antenna currents are very high. Because all
system loss resistances are in series with the radiation resistance of antenna,
these losses can dominate when the radiation resistance is low. (Impedance
matching to the antenna is a separate issue.)

> The trade off is very narrow bandwidth when the loop size is small.

The small impedance-bandwidth (i.e. SWR rise away from resonance) is a
necessary consequence of the low loss (high Q) of a properly designed small
antenna. Ironically, wider bandwidth for a given size of antenna is a tip- off that
efficiency is not as high as it should be.

> A resonant antenna can build up greater currents for the drive power
> than a none resonant antenna and so produce a stronger radiation field.

Not true! If that was so, then all the non-resonant antennas (typically fed using
antenna tuning units for impedance matching), such as long wires or extended
Zepps, would be significantly poorer in performance than resonant antennas
such as a dipole. And that is clearly not so. They have gains that can equal or
exceed that of dipoles. The input impedance of an antenna depends on its
configuration and the frequency of applied power. It's a matter of impedance
matching to get equal currents in different antennas driven by the same amount
of power. Yes, the current *distribution® across the element(s) will be different
for resonant and non-resonant antennas. But that says nothing directly about
efficiency and gain.

Date: Wed, 16 Feb 2000 11:14:24 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: [R-390] T2FD Swamping Resistor Source?

The truly non-inductive resistors come from Globar. The company still exists,
though the company name has changed. Do an internet search on Globar. There
probably are some Collins PN Globars at that place in Nebraska who thinks all
Collins parts are made of solid gold, even when what they have are incoming
inspection rejects.

A workable alternative is a gaggle of 10 watt tin oxide film resistors in parallel.
They aren't very inductive and they withstand abuse better than globars. The
Dale NH series are almost none inductive at audio. They ARE inductive at RF.
They are wire wound.
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Date: Wed, 16 Feb 2000 19:51:26 -0500
From: Al Tirevold <tirevold@mindspring.com>
Subject: Re: [R-390] T2FD Swamping Resistor Source?

Fetch a ME-165 power meter that was designed for the T-368 - especially one
with broken meter, smashed connectors, etc. - cheaper that way. Inside are 12
(yes, twelve!) 600 ohm 50 watt non-inductive resistors used to make up a 600
watt 50 ohm dummy load. Liberate those suckers with a small torch and you're
in business - mine cost me a buck and a quarter each! Fair has them for $25 or so

Date: Sat, 19 Feb 2000 16:46:19 -0800
From: Craig McCartney <craigmc@pacbell.net>
Subject: RE: [R-390] Homebrew Multi-couplers???

When I first went to work at KFS (Maritime station in Half Moon Bay, CA) much
of the antenna distribution was done with just one buffer-type amp at the
building entrance and then 50 ohm coax and BNC Tees at each (of 20 or 30)
receivers. Not elegant, but it seemed to work!

In some cases, like the rhombics and Vees, the buffer amp was actually at the
bottom of the pole nearest the antenna feed point where the 600 ohm line was
converted to coax for the long run to the building. 117VAC was fed down the
coax for the tube in the amp! This was 1994, BTW!

Date: Fri, 03 Mar 2000 08:55:49 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: Re (N+x) :[R-390] Balanced vs. Unbalanced

You can have your cake and eat it too. Go the http:/ / www.radioworks.com
Not only do they have what I consider the best wire antennas going they have
other goodies that are a great help to the Ham, and SWL. on the question of
balanced vs unbalanced; I agree it is a pain bring a balanced feed into the house
for any distance. Radio Works has a balun which is designed to mount on a
gable, out side a window, whatever. the balanced line goes on one side and
your coax screws on the other letting you bring the coax into the radio room.
Their paper catalog is almost a reference work in it's self and their website is
even better.

Date: Tue, 29 Feb 2000 18:14 -0800 (PST)
From: rlruszkowski@west.raytheon.com
Subject: Re[2]: [R-390] Balanced Input

Jerry wrote me the following, I would like to share it. I do not think its off the

R390 topic. It does give us some real numbers to consider while engaged in your
hobbies.

Practically no receiver matches the source. Measuring the input impedance of the
radio to see what the antenna impedance should be is not the right technique for
optimizing the radio's performance. Yes it will maximize the signal to the RF
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stage control element (whether grid, gate, base, cathode, emitter, or source), but
that's not necessarily the impedance for optimum performance. The rubs are
that the impedance seen by that active device input terminal usually have to be
different than the maximum gain impedance to achieve minimum noise and
maximum signal handling capability. In some devices, GaAsFETs come to mind,
the SWR may be 10:1 if measured at the receiver input terminals, yet the Signal
to Noise ratio is better with that mismatch than with the impedance matched.
And over the 60:1 frequency range of the R-390(A) the amount of mismatch for
best NF will be quite varied. When measuring the NF of the best available
devices today, the NF source has to keep the exact same impedance between on
and off or the uncertainty in the NF is greater than the NF. Its common to
require more than 40 dB return loss on the noise head (e.g. have a 20 dB
attenuator between the noise source and the receiver) and not find that is
adequate for repeatable measurements. SWR better than 1.0002:1... Fortunately
for this discussion tubes aren't quite so low a NF, nor quite as picky. In my
opinion, if the specs say the receiver balanced Z is 100 ohms (or whatever it is
specified at) converting the antenna to that balanced impedance will result in
better performance than strictly matching the measured input impedance
because that's what the engineers developed it to work best at. There's an article
in the latest Microwaves and RF magazine that I was looking through this
morning that claimed a circuit was possible with care that would optimize both
noise figure of the stage AND impedance match. In my first quit scan of the
article I didn't detect the magic technique. I'll have to study it some more. This is
the holy grail of receiver design because when the RF stage SWR is very high,
the input filters don't perform as predicted. Matching the input filters wrecks the
noise figure most of the time... Makes it very hard to achieve required
specifications. 73, Jerry, KOCQ

Jerry, Please keep writing. I do learn a lot from you. Thank you. I have no idea in
hell what my receivers input impedance is. I do see your point "converting the
antenna to that balanced impedance will result in better performance". Yes, day
in day out ASA copies all kinds of stuff all over the place. Those R390's needed to
produce the best signal at any time. And doing whole field stations by the rules is
the only way to make sure the best performance is going to be achieved. I have
this wire out side and this receiver on the table. between them on the

table beside the receiver I have a box with 4 knobs. I just spin those knobs
around and stop where I have the best sound I can get on the selected frequency
at the moment. I am starting to get happier with what I hear because I do not
hear the computer or the florescent lights any more. I am staring to get happier
because I here more ditties than before. I have no clue what the hell the numbers
are. I will continue to screw with it to determine if I can eke any more low level
signals out of the configuration. I have all the wire I can get in the air. I am
working off the end of the wire because I can get that in the air and stay on my
own lot.

I wish I had a ground.

The theory is all good. But I am working a multiple choice test. I have no essay
choices. In the best of worlds I could write Santa a nice essay letter and get my
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wish list filled tonight, because I would ask for that also. However, with the stuff
in the house what is the best MC Giver you can work up on your knowledge.
Some knowledge may be to have sense enough to open some books.

I can change the circuit. I can adjust the values of parts in the circuit. My
measurement is can I hear it and can I hear it well enough to copy it.
Roger KC6TRU

Date: Fri, 03 Mar 2000 10:45:39 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: Re (N+x) :[R-390] Balanced vs. Unbalanced

A fixed impedance ratio transformer will only work at one frequency on an
antenna, maybe two frequencies. In between the antenna is reactive and can turn
the transformer into a trap to minimize signal transfer.

Winding a torroid transformer for 600:50 is very difficult. And the result doesn't
have a broad bandwidth. The rub is that the inductance of the winding needs to
have a reactance several times 600 ohms, but the winding can't approach a
quarter wave of wire. This favors the highest permeability core material, but that
material has greater losses. And has a greater dielectric constant that makes the
quarter wave shorter also. This is a case when every try I've made doesn't win
for loosing. The best I accomplished had about the same bandwidth as a fix
tuned antenna tuner.

A shielded feed line, balanced or unbalanced is better for avoiding noise pickup
on the feed line. Optimally the unbalanced feed line and balanced feed line
should be connected to the center of a wire, not an end, and the unbalanced (e.g.
coax) line should be connected through a balun or at least a decoupling choke of
a ferrite sleeve around the outside of the coax to minimize the antenna currents
on the outside of the coax being coupled to the inside of the coax. A reasonably
close spaced open wire balanced feedline is better than a single wire feeder for
noise rejection, not as good as a coax line. Belden used to make a line called 8290
a shielded balanced 300 ohm line. I've found its good for at least 200 watts of
transmitter power and gave shielding needed for being underground without
excessive losses.

Because of the reactance of an antenna not at its natural 1/2 wave resonance and
the range of feed impedances, that peak when its a full wave length long, a 300
or 450 ohm line is better when using a tuner than coax line. Look at the extreme
cases... At 1/2 wave resonance the Z is around 50-70 ohms depending on height
above ground. At full resonance the Z is more like 1000 ohms. If the feed line
happens to be a quarter wave long at either of these, the impedance will
transform to a resistive impedance at the radio end. 50 ohms through a quarter
wave of 300 ohm line makes a feed Z of 1800 ohms, (through 450 ohm line its
4050 ohms), and 1000 ohms through a quarter wave of 300 ohm line is 90 ohms,
through 450 ohm line is 202.5 ohms. 50 ohms through any length of 50 ohm coax
is still 50 ohms, but 1000 ohms through a quarter wave of 50 ohm line is 2.5
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ohms. Tuned circuits match impedances of 25 to several thousand ohms nicely,
take unreasonably sized Capacitors and tiny inductors for matching 2.5 ohms.

Then when at a frequency away from resonance there's a lot of reactance from
the antenna that the fixed tuned transformer can cope, and the tuner needs a
wide range of capacitor to accommodate. With an antenna that doesn't match
the impedance of the transmission line and the transmission line is not a multiple
of a quarter wave long, the input Z can be very reactive. But with a reasonable
impedance transmission line it is practical. I've used the same center fed wire
with tuners from AM broadcast to 144 MHz.

At low frequencies (up to where the antenna is 2 wavelengths or so long) I use a
series tuner, link coupled. Above that I use parallel tuned tuners and tap the feed
line on the tuned secondary. Such tuners have been used in ham radio for 60 or
70 years and are shown in considerable detail in ARRL handbooks of most any
vintage.

A tuner gives two benefits: efficient signal transfer to the receiver and an
additional tuned circuit for better rejection of unwanted signals (though the
unwanted has to be in other bands than the band where its tuned).

I've not had good results with an unbalanced tuner and a balun on the antenna
side. Its too easy to tune up the balun and not get power to the antenna. The
range of impedances is too great for the balun and core to handle. I know there
are commercial tuners using the principal, sometimes they work sometimes they
work poorly.

73, Jerry, KOCQ

Date: Fri, 03 Mar 2000 11:33:51 -0700
From: "jordana@nucleus.com" <jordana@nucleus.com>
Subject: Re: Re (N+x) :[R-390] Balanced vs. Unbalanced

Just a note ... I have used Hy-Gain BN-86 baluns for many years on the balanced
inouts of 390 and 390A rcvrs... the results are excellent, and the balancing
adjustment,( forward-most trimmer in the RF Coil assembly), taken from the
390 not"A" manual works very well on the "A" version.. they can be mounted on
the rear panel using a longer screw than the one just above the AC Line filter
cover and a twin-ax connector using 12-16 gauge stranded insulated wire... On
another note the Front panel mounted circuit board mod,( two jumper wires) on
most Navy units was used to convert the 600 ohm line ckt to 450 ohms... if you
use a 590 or 620 Ohm resistor on the rear panel for proper (nearly correct) Line
Level meter reading, remove the jumper, or use a 470 or 430 ohm resistor or a
parallel pair of 910 ohm jobs , and leave the jumpers in place... 73 de Jordan...




Antenna and grounding page 63

Date: Sun, 5 Mar 2000 17:01:33 +0100
From: " Dr. Clemens Paul" <cpaul@nikocity.de>
Subject: [R-390] FW: Balanced input - some measurements

Sorry for the inconvenience with the table.
Now (3rd try) id should be o.k.

Johan's (the Swedish cheapskate) nice words ("well done,Clemens") encouraged
me to do some measurements on the balanced input now instead of going
through my still deaf IF-section.<g>

Before going into measuring impedances (will follow some day) I thouht it might
be interesting to measure SWR because it tells the losses due to mismatch. First I
measured directly (one pin of the antenna input jack grounded) and then with a
homebrew 1:2.5 balun to see if it's worth to use such a device.

I used a HP 141 spectrum analyzer / 8443A tracking generator system and a HP
8721A directional bridge. The measured return loss was converted into SWR (at
50 Ohm) and then the loss due to mismatch was calculated. The balun itself
showed a SWR of 1.25 from 1.8 MHz to 25 MHz and 1.3 from 25 to 32 MHz
when terminated with a pure resistive load of 125 Ohm. Only for direct
comparison the balun was assumed to be lossless which is of cause not true. So
about 0.1 to 0.3 dB loss in real world would have to be added (or even more).

Abbreviations used in the following table:

RL1  return loss without balun [dB]

SWR1 SWR " "

Lossl Loss " " [dB]
RL2 returnloss with balun  [dB]
SWR2 SWR " "

Loss2 Loss " " [dB]

DIFF theoretical benefit of a lossless 1:2.5 balun [dB]

Frequ.MHz] RL1 RL2 SWR1 SWR2 Lossl Loss2 DIFF

0.5 8 26 2.32 1.11 075 0.01 074
1.8 10 28 1.92 1.08 046 0.01 0.74
2.5 11 3.57 1.78 1.65 036 1.29

5
3.5 8 19 2.32 1.25 075 0.06 0.69
4.5 6 13 3.01 1.58 1.26 022 1.04
5.5 7 18 2.61 1.29 097 0.07 0.90
6.5 8 24 2.32 1.13 075 0.02 0.73
7.5 0 28 1.92 1.08 046 0.01 045
8.5 6 16 3.01 1.38 126 011 1.15
9.5 6 14 3.01 1.50 126  0.18 1.08
10.5 6 14 3.01 1.50 126 0.18 1.08

—_
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11.5 6 15 3.01 1.43 126 014 1.12
12.5 7 16 2.61 1.38 097 011 0.86
13.5 8 20 2.32 1.22 075 0.04 071
14.5 12 34 1.67 1.04 028 ~0.00 0.28
15.5 30 14 1.07 1.50 ~0.00 0.18 -0.18
16.5 12 36 1.67 1.03 028 ~0.00 0.28
17.5 14 30 1.50 1.07 0.18 ~0.00 0.18
18.5 14 24 1.50 1.13 0.18 0.02 0.16
19.5 18 18 1.29 1.29 0.07  0.07 0.00
20.5 26 16 1.11 1.38 0.01 011 -0.10
21.5 40 16 1.02 1.38 ~0.00 0.11 -0.11
22.5 28 16 1.08 1.38 0.01 011 -0.10
23.5 22 17 1.17 1.33 0.03 0.09 -0.06
24.5 18 16 1.29 1.38 0.07 011 -0.04
25.5 15 15 1.43 1.43 0.14 014 0.00
26.5 12 13 1.67 1.58 028 022 0.06
27.5 10 11 1.92 1.78 046 036 0.10
28.5 9 10 2.10 1.92 058 046 0.12
29.5 7 7 2.61 2.61 097 097 0.00
30.5 6 6 3.01 3.01 126 126 0.00
31.5 5 5 3.57 3.57 1.65 1.65 0.00

I think the figures clearly show that the *maximum?* possible signal gain by the
use of a balun is roughly  1dB on *some* of the lower frequencies (where it is
of no importance). So this device can contribute nothing to improve the signal to
noise ratio by its impedance transforming

action. Clemens DL4RA]J

Date: Sun, 05 Mar 2000 23:11:50 -0600
From: "Dr. Gerald N. Johnson, P.E." <geraldj@ames.net>
Subject: Re: Re (N+y)[R-390] Balanced vs. Unbalanced

The receiver NF is going to probably be higher at 30 MHz than at 1 MHz while
the atmospheric noise may be smaller. Man made noise may be either. There's
often benefit from directional antennas to reject point noise sources.

Voltage at current minima and current at voltage minima can be a problem. But
using a tuner, I've abused a length of the Belden 8290 with 200 watts as much as
possible. I tuned a shorted length with a series tuner and dissipated 200 watts in
the tuner and line. The coil in the tuner was a 5 KW BC matching coil made of
1/4" wide edge wound copper strap. It didn't heat and the current didn't damage
the 8290. Then I removed the short and connected the tuner for parallel tuning
and had great corona off the cut end of the cable, but no arcing with as much
voltage as I could generate with that tuner and 200 watts of RF.

At 2.5 ohms reflected impedance, I would be 20 amps per KW. At 1000 ohms, E
would be 1000 volts. Probably lower than the plate voltage in the PA and current
lower than the circulating current in the PA plate tank.
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I prefer the old link coupled tuner, I get better balance and far better versatility
for tuning odd reactive impedances. It helps reject both BC and harmonic
interference.

Many commercial tuners are T with two series capacitors and a shunt inductor.
Sometimes there is a tuning capacitor in parallel with the shunt inductor. They
can sometimes fail to reduce harmonics, though generally the modern solid state
radio has enough harmonic filter internally to meet FCC rules without the need
for an external filter.

A very high input Z amplifier has potential for a lot of internal noise just from
the electron noise in that high impedance, but is the formula for an active
antenna.

What I think you need is antenna directivity, a fairly low noise MATCHED
preamp with good dynamic range, an adjustable attenuator between the preamp
and the receiver to allow minimizing preamp gain to protect the limited dynamic
range of the receiver from strong signals. You probably need a noise blanker in
the receiver to shut it down on noise peaks if the noise is from ignition or power
lines. No matter the noise source you need an IF response curve that resists
ringing. That leaves out Collins mechanical filters. The rub with a noise blanker is
that it works in a wider bandwidth than the AM or SSB signals you want to
detect and can cause severe intermod when the noise chops holes in a strong
signal within that blanker bandwidth.

Under certain conditions you may only need an attenuator between the antenna
and the receiver to keep the peaks of the noise from driving the receiver into
clipping. For antenna directivity you may need a LP or for narrower bands, a
multi element yagi or an array of loops, shielded or unshielded. A shielded loop
will be more predictably bidirectional while an unshielded loop can be anything
from bidirectional to having a cardioid pattern with a single notch, due to the
combination of antenna effects. I did mention an article about a low noise
amplifier that claimed a good input impedance match. I've not gotten back to
read and understand it. Normally the amplifying device needs some other
impedance than the conjugate match to achieve the best noise figure.

73, Jerry, KOCQ

Date: Mon, 06 Mar 2000 13:38:53 -0500
From: asmodeus@mediaone.net
Subject: Re: [R-390] Homebrew Multi-couplers???

For the folks looking for the multi-coupler article, it is titled "Up to Four
Receivers on a Single Antenna", by Michael Lass, DJ3VY and appeared in the
April 1995 issue of QEX, pages 13-17.

Due to this title, searching the QEX index for multicoupler did not yield anything!
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Date: Tue, 07 Mar 2000 20:43:35 +0100
From: Johan.Andersson@draminst.se (Johan Andersson)
Subject: Re(n+1):[R-390] Atmospheric noise level

>You can find data on noise field strength levels, that are based on ITU-R
>Rec P.372, for frequencies 10 kHz to 30 MHz, on the CEPT/ERC Report 069
>(Published 1999). The report is available at ERO (European Radio Office)
>server http:/ /www.ero.dk/doc98/Official/ Word / REP069.DOC

>Noise data is at Annex B of the Report.

- -Ok and thanks again, Y1j"!

Perhaps someone else is interested in what our *true* bottom line is? Some
conclusions from reading the above might be a little disappointing, tho...

1: Except for in rural areas, man made noise is dominant from 500kHz thru 30
MHz.
2: Galactic noise could only be heard in *quiet® rural areas.
3: Atmospheric noise is below man made noise only 30% of the time in quiet
rural areas, except

for between 7 and 14 MHz.
So now over to the figures of the man made and galactic noise (for the European
continent - but I doubt CONUS varies much from these), assuming perfect
dipoles and feedlines with optimal match (-Anyone who hasn't?) to the receiver
which has a 2.7 kHz bandwidth, in dB relative to 1 microVolt at 300 kHz:
Business areas: 63.6 dBmyV, -27.7 dB/decade (up to 250 MHz)
Residential areas:  59.3 dBmyV, -27.7 dB / decade ditto
Rural areas: 54.0 dBmyV, -27.7 dB/decade ditto
Quiet rural areas:  40.9dBmyV, -28.6 dB/decade (up to 30 MHz)
Galactic @ 10MHz: 1.39dBmyV, -23.0 dB/decade (up to 200 MHz)

Hope I haven't made any mistakes, and that some of you might find it useful!

Date: Fri, 17 Mar 2000 05:55:46 -500
From: Brent Reynolds <jbr@randomc.com>
Subject: Re: [R-390] "Mini-BNC Connectors"

Thanks for all the replies regarding my question about the connections on the
back of the R-390A. What kind of whip antenna would one connect via that C
connector, and what would or would it not buy you when compared to using
some kind of small-scale antenna setup using the twin-ax connection? Is it still
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possible to get a whip antenna that can be used indoors, connect to the receiver
directly with that C connector, and cover the entire frequency spectrum that an
R-390A knows about? If so, what would it cost and where might it be obtained?
For my current situation, a good full-coverage whip that could be connected
directly to the radio would be the most ideal setup.

Date: Fri, 17 Mar 2000 06:48:38 -0500
From: "Ronald Reams" <wa4mjf@worldnet.att.net>
Subject: Re: [R-390] "Mini-BNC Connectors"

I just have a 15 foot whip, ..trying to remmeber... I think 2 MS-116 2 MS-117 and
1 MS-118. I use the older M-38A1 type mount, but the newer HUMVEE mouunt
would work just as well and it is a lot lighter.

Date: Fri, 17 Mar 2000 19:22:31 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: [R-390] "Mini-BNC Connectors"

I use a Butternut HF6V vertical, it works very well. I suppose you could buy one
new, but I have seen Butternuts at just about every hamfeast I have been to for
sale cheap. 50 bucks or less.

Date: Fri, 17 Mar 2000 20:57:47 -0800 (PST)
From: John Kolb <jlkolb@cts.com>
Subject: Re: [R-390] "Mini-BNC Connectors"

> ...What kind of whip antenna would one connect via that C connector, and
what would or would it not buy you when compared to using some kind of
small-scale antenna setup

> using the twin-ax connection? Is it still possible to get a whip antenna that can
be used indoors, connect to the receiver directly ?

The whips I've plugged into a R-390 were generally the 35 foot long whips
located at different points in the superstructure of Navy ships - though I believe
28 and 42 feet were also standard sizes. This is NOT referring to the "whip
antennas" as found on portable radios :)

Date: Fri, 17 Mar 2000 22:25:47 -0800
From: Ed Zeranski <ezeran@concentric.net>
Subject: Re: [R-390] "Mini-BNC Connectors"

The 35 ft whips are/were common Navy TX-RX antennas. As said these are not
anything like the 116-118 whips on say...a GRC-9 or GRR-5. These are about 5"
dia at the base and heavy. The big grey nasties can be on fixed or tilting bases
with the TX ones painted red at the base and RX ones blue. Generally the
shipboard '390s ( back in my misspent youth) were connected to an antenna
patch panel rather than hard wired to a specific antenna. The 35ft whip was very
common but fans and horizontal wires were there too depending on ship type. I
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can't remember the nomenclature of the active HF ant/whip/amp used back in
the '60s but I know such were used on destroyers etc.

Date: Sat, 18 Mar 2000 03:40:13 EST
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: [R-390] "antennas

An antenna that I have used in the past, I would use it now except I don't have
the room, is an inverted "L". This antenna is really a vertical with a substantial
part of it laid over, you feed it at ground level with the shielded part of the coax
to ground or better yet a ground radial system. I have always liked wire
antennas because I live in high wind country, sustained winds of 60 plus mph
are common in this area. If a wire is blown down generally all you have to do is
to rehang it. Commercial vertical that stand up well in this area are the BTV
series from Hustler, the 4, 5, or 6 BTV, Butternuts Hy-Gain Hi-Towers, and I
understand the Force 12 vertical are fantastic. The Turkeys are; all the Cushcraft
vertical, R5, R7, R7000, etc, The GAP vertical. Now this isn't about how well the
antenna works as an transmitting or receiving antenna this is just mechanical.
The Hy-Gain Hi-Tower is an antenna that has more love-hate relationships then
any other I know of in this area. If you have the room to put down the ground
radials it might be the greatest amateur radio vertical antenna ever made, if you
don't it could break your heart. Ihave fantasized about erecting one of these
antennas in the middle of a swamp. Talk about "getting out" feed this with 1000
or so watts and I would come crashing out of the High plains. Feed it with one
watt and I could weedle my way into just about everywhere. But then I live 30
miles north of My real fantasy antenna system the towers of WWV wire
antennas all>

Date: Sun, 19 Mar 2000 22:39:25 -0500
From: dave or debbie metz <metzd@cfw.com>
Subject: [R-390] FLR/9 web pictures

Given the recent thread on the FLR9's and the mods to the R390's, I thought
folks might enjoy taking a look at this picture:

http:/ / www.almgraph.com/fsa/PhotoGab.htm

Now that's an antenna array!

Date: Tue, 21 Mar 2000 11:36:16 +0100
From: Johan.Andersson@draminst.se (Johan Andersson)
Subject: [R-390] T2FD info

As usual, things are never as easy as they seem - there are a few approaches to
this. As high impedance broadband xfmrs are "hard" to make, I think a fairly low
impedance will do. Why not go for 75 ohm line to the RX? It'll be closer to the
R390's "nominal" 125 ohms ! And that way a simple 4:1 balun would feed the
T2FD directly, with a resistor value of 390 ohms. Just remember to use a non-
inductive type.

>Now that the 390A is playing I need something better than a 30" hunk of
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>wire in the basement and dont want to disturb all the ham antenna
>switching matrices on the other side of the basement.
>Figure a T2FD at around 60' will do what I need for now.

Seems like a 60" antenna would have a 5-25 MHz design frequency range, with a

2 ft spacing between the upper and lower parts of the dipole. Guess it'll be decent
from 3 thru 30 MHz tho. Feedline also have to leave the 20-40 deg sloping dipole
at a right angle. If you want to complicate matters here's some further reading:

http:/ / www.cebik.com/t2fd . html (on modeling this dummy load)
http:/ / www.nordicdx.com/antenna / wire/ t2fd (design and performance)

Date: Tue, 21 Mar 2000 11:07:50 -0500
From: km1h@juno.com
Subject: Re: [R-390] T2FD info

Ive had good results with 9:1 but if I need more a 2 stage version is simple as
detailed in Sevicks book. I'm not particularly concerned about a 3:1 or less
VSWR. If need be I can use a preamp.

>Why not go for 75 ohm line to the RX? It'll be closer to the R390's
>"nomina'"l 125 ohms! And that way a simple 4:1 balun would feed the T2FD
directly, with a >resistor value of 390 ohms. Just remember to use a non-
inductive type.

There was something mentioned a month or so ago that indicated the actual
terminator resistance should be around 1K. Guess I'll experiment with different
values.

> >Figure a T2FD at around 60" will do what I need for now.

> Seems like a 60' antenna would have a 5-25 MHz design frequency range,
> with a 2 ft spacing between the upper and lower parts of the dipole. Guess
> it'll be decent from 3 thru 30 MHz tho. Feedline also have to leave the 20-40
deg sloping dipole at a right angle.

I meant 60" high but I think instead it will go up to 90' . That way I can get a
decent slope from a 90' length or even longer. B&W claims 1.8-30MHz with 90'
and 2-22 MHz with 185'. Think I'll try around 120'".

Date: Thu, 23 Mar 2000 07:35:53 -500
From: Brent Reynolds <jbr@randomc.com>
Subject: Re: [R-390] "MC connector and whip antennas, (was mini BNC ...)

When I was asking about connecting whip antennas to the R-390A via the C
connector jack, I had in mind such whips as one might use in a mobile
application, as on an SUV, a van, a pickup truck, or even on a car, maybe
something in the length range of, say, four to six feet, or 130-170 centimeters,
and maybe with some kind of active antenna or other signal boosting circuitry
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added. What would be a good antenna of this type to try, or even, would it be
worth it. What I mean is, would it be worth it, as opposed to just running about
10-20 feet, 3-6 meters, of wire? I know the wire route is considerably cheaper,
but I was wondering if there is any difference in the path between that C
connector and the -390's front end as opposed to the path between that front end
and the twin-ax balanced connector. As you all know, and as I knew it would be
before I ever saw one of these puppies, the sensitivity to radio signals of any
communications receiver with no antenna of any kind is barely above that of a
stone. I could just see my landlord's reaction if I got hold of one of those 35-foot
whips off of some cruiser and stood that sucker up outside my window. That
would be actually interesting to find out, but I think I'll pass on the experience
just the same.

Date: Thu, 23 Mar 2000 13:32:24 -0000
From: "Michael P. Olbrisch" <kd9kc@elp.rr.com>
Subject: RE: [R-390] "MC connector and whip antennas, (was mini BNC ...)

It would work. Ihave successfully heard ham SSB sigs using a 6 ft piece of
wire indoors. It was not great, but it did work. If you are serious, why not get a
set of ham radio mobile antennae, and tune them to the areas you are interested
in. T have used a set of hustler mobile coils for years to SWL while on the road.
Since it is a receiver, tuning isn't critical. A complete set in good shape cost me
$50 at a local hamfest. Using capacity hats and longer or shorter whips, I have
tuned the Hustlers anywhere from 3.0-30 MHz no problem.

Date: Thu, 23 Mar 2000 08:07:22 -0600
From: "Jerry G. Kincade" <w5kp@swbell.net>
Subject: Re: [R-390] "MC connector and whip antennas, (was mini BNC ...)

I think if I lived in an apartment or such I'd try a loop, larger the better, made
from #30 or smaller magnet wire, put up with thumbtacks at ceiling level around
the perimeter of the room, or maybe even the entire apartment, coupled to one
of the small MFJ tuners. Last resort might be one of the "active" antennas.
Expensive, though, so never tried one.

Date: Thu, 23 Mar 2000 10:02:27 +0000
From: "B.L.Williams" <B.L.WILLIAMS@prodigy.net>
Subject: Re: [R-390] "MC connector and whip antennas, (was mini BNC ...)

Sounds like you live in one of those antenna-unfriendly zones. I've known
people who just tossed wire out of the window if they lived up on higher levels.
If you live on the top floor you could toss some thin wire out of your window to
the ground and then attach a weight on the end of the wire and shoot it back
over your apartment roof with a wrist slingshot. Or, shoot the wire down the
length of the roof and let it lie there. You can also shoot it from your window up
to something tall like a tree or another building. If you use your imagination you
run thin wire like Jerry said all over the place and get decent reception. If you
have access to the attic then you have it made. There are endless possibilities for
running wire up a receptical cover into the attic for some neat antennas.
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Date: Thu, 23 Mar 2000 10:44:48 -0500
From: km1h@juno.com
Subject: Re: [R-390] "MC connector and whip antennas, (was mini BNC ...)

A homebrew version of the B&W "Apartment Dweller" can be built for under
$10. Attaches to a window sill or railing and can be installed / removed in
minutes. It might make a good primary or backup antenna.

Date: Fri, 07 Apr 2000 09:56:36 -0500
From: "Dr. Gerald N. Johnson" <geraldj@ames.net>
Subject: Re: [R-390] Hold on to your tube radios, boys!

Given a coax run and an antenna the static charge can store considerable energy.
I've seen midwest USA charged thunderheads without lighting charge up dipoles
and coax enough to flash over the front of SO-239 connectors. The first snap
made me rise a foot or so out of my chair while studying in the hamshack. 100
feet of 50 ohm coax has 3000 pf capacitance. Charge that to 5 KV. There's
considerable energy. Turn on a silicon diode to couple that to ground (if the
voltage didn't do it first) and the current surge can be significant.

Date: Fri, 07 Apr 2000 12:29:53 -0400
From: Roy Morgan <roy.morgan@nist.gov>
Subject: Re: [R-390] Hold on to your tube radios, boys!

The Navy RAL and RAK receivers, dating from about 1938, had a resistor from
antenna to ground to bleed off antenna static electricity.

Date: Sat, 8 Apr 2000 07:26:43 EDT
From: Radiomatt@aol.com
Subject: Re: [R-390] Hold on to your tube radios, boys!

In the days I used a longwire (I've gone to active antenna(s)), i had a 20k resistor
to ground at the far end ; I'm under the impression there was less noise, but as
with all antennas, the conditions can hardly ever be duplicated for real testing.

Date: Thu, 27 Apr 2000 18:23:02 -0500
From: "Dr. Gerald N. Johnson" <geraldj@ames.net>
Subject: Re: [R-390] Re: [Antennas] Ground Question

Nay, you can never have an excess number of grounds and those grounds
should be specialized for the ham shack. NEC requires more than just a simple
ground rod because one ground rod is not a very good ground. More are better.
RF grounding that tries to depend on house wiring ground leads to extended
lighting damage as well as RF burns to the radio operator and excessive TVL
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Date: Thu, 27 Apr 2000 22:03:49 -0700
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] Re: [Antennas] Ground Question

> Nay, you can never have an excess number of grounds and those grounds
> should be specialized for the ham shack.

No argument. But if I only have one it dang sure ain't gonna be in my basement
floor! NEC requires more than just a simple ground rod because one ground
rod is not a very good ground.

>More rods are better............

Yeah. But one poorly placed rod that tries to do the work of many is better left
uninstalled. I'm convinced that *none* IS better, and then unhook all AC and
antenna lines when the station is not in use. And I mean, unhook the antenna
lines *outside* the house. Lightning has one, and only one mission: "Find
Ground, via the path of least resistance /impedance.” My mission is to see to it
that my body and my station are NOT in that path. The objective is to give the
lightning a low impedence path to ground early in the game, so that it has
greatly lessened
inclination to come into the house for a 'visit' via your feedlines. Safety
grounding for AC is another matter entirely and the household AC wiring
ground system will take care of that well, if the housewiring was properly
installed. Everyone should get a small plug-in outlet tester and check each outlet.
Too many of them have faults to trust them without checking.

I have three driven ground rods at my 60ft tower,hooked to each leg with #6
solid copper wire. The tower is 100 feet from the house. My rotor and coax
feedlines run underground to about 15 feet outside the house, where they
emerge and terminate. I use a length of RG8 running from the house wall to the
termination point. Normally I leave it all unhooked. I use quick-disconnect
PL259's and hook up to operate. When I leave home, I unhook the piece of RG8
and isolate the feedlines out in the yard. The rotor and remote antenna switch
cables are fitted with MOLEX plugs so they can also be disconnected and pulled
back to the house. When I'm off the air, all my gear is unplugged from AC and
all antennas are completely disconnected.

> RF grounding that tries to depend on house wiring ground leads to
> extended lighting damage as well as RF burns to the radio operator and
excessive TVL

Any ham that needs RF grounding in his shack had best be finding out why, or
as a minimum install a few common mode RF chokes on his incoming lines. Use
of 1:1 choke baluns at the feedpoints on coax fed antennas will generally
eliminate it. If it is being induced onto the feedlines from a radiating antenna I'd
use some chokes before the lines enter the house. My lines are lashed to the steel
tower leg, then run underground for most of 100 feet, and I have no RF coming
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into the shack whatever, without needing choke baluns. And all antennas are
unbalanced.

If you live in lightning couintry and can't do a proper job of lightning mitigation,
and few hams can, I think you're much better off to do what you can to cause
the lightning to go to ground right away at the antenna, keep everything
floating in isolation when not in use, and never hook up to operate in weather
conditions where lightning threatens at all.

After some of the things I've seen lightning do, I wince when I hear someone on
the air say they just turn off the rig when they finish operating. Any radio
installation that depends on a ground rod or two to protect it is just raising the
expectations of the owner, not providing real protection. Often it's worse than
no ground at all, since the owner expects it to protect his station. Anything other
than a complete common-point system designed to ground EVERYTHING on
the premises to a single heavy, VERY well grounded terminal point is just asking
for it. That's a tough project for most hams. And few hams have UFER grounds.

Once after a storm I happened onto a large oak tree that had just been lightning
struck. It stood in the corner of a field and served as the corner post for a metal
barbed wire fence where the rest of the fenceposts were steel. It was in the
Springtime when the sap was rising, and the tree was stripped absolutely naked,
without a shred of bark remaining, down to the top barbed wire, and from there
on down to the ground the bark was still in place. The lightning had literally
exploded the sap underneath the bark, turning it into steam, and none of the
bark remained on the tree, it all laid on the ground. The tree was gleaming
white. When the lightning had travelled down to the top wire of the fence, it
then went along the wire into the ground through the steel posts, and didn't
vaporize the sap in the lower part of the tree into steam, thus the bark remained
on the portion of the trunk below. The tree showed no other damage, so it had
to have been a smaller lightning strike, at that.

Dick WOEX

Date: Fri, 28 Apr 2000 07:43:31 -0500
From: "Dr. Gerald N. Johnson" <geraldj@ames.net>
Subject: Re: [R-390] Re: [Antennas] Ground Question

You have to go through basement wall or floor to get to the outside from the
basement panel. I have added a ground rod here since finding the water pipe
from the well is plastic. I drilled a hole diagonally through the bottom of the
basement blocks (found a drain tile outside) so the top of the rod is 6' below
ground and the rod goes out at an angle. Whether its a help from lightning or
not, I don't know, though the last time the antennas took a hit, I didn't detect
any wiring damage, just a KU band satellite data receiver.

I disconnect all antenna and RF ground connections when not operating in the
summer time but leave the tower and the external lightning arrestor grounded
separately from the house grounds. I don't believe in connecting the RF grounds
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to the house grounds all the time. Grounds just aren't that effective. I don't
insulate the guy wires so the guy wire anchors (8" plates 8' deep) act as
distributed ground. Unfortunately I've added a packet node to the operations
here and that means it needs to be on more than off. I want to construct some
isolation between the antenna coax and the radio but haven't done it yet, so
when storms roll in, I get up and unhook that antenna too.

A small plug in outlet tester is not much of a test of ground quality. Its satisfied if
the ground can handle a few milliamps, so indicates OK if the ground wire
accidentally touches the metal box, it doesn't test for true integrity of the ground.
When I want to make that test, I use a modified outlet strip where I have an
isolated outlet wired with ground and neutral swapped so a 1500 watt heater
load can be applied with return through the safety ground. A voltmeter between
ground and neutral shows the quality of each of those circuits. I can check for
wire size and for bad connections by comparing the drop in the neutral to the
drop on the ground with the same load.

An outlet tester can sometimes show stupidities of permuted wire connections or
the lack of any grounding.

I use type C connectors on my antenna patch panel for quick disconnects.
I use a ten pin Jones plug for the rotor.

I don't disconnect my equipment from the AC line when off, but do disconnect
the compute modem phone line when there's lightning about. I do have MOVs
on the computer lines in the UPS and a surge protected switch and the main
hamshack 12 volt power supply has MOVs on the line side of the noise filter.
Eventually the MOVs will cause trouble due to dissipating charges, but so far
none have shown any visible problems.

Users of gear with mechanical and most crystal filters quit operating when the
storms are at a safe distance because those filters ring so much they can't hear
any radio signals anyway.

The most effective commercial repeater site grounds are ring grounds with
multiple rods, where the repeater building is ringed with a wide copper strap,
maybe 18" wide. That conductor is approaching the size necessary to keep
voltage drops low for kiloamp lightning currents.

I believe that protection from lightning hitting antennas needs multiple elements.
First the antenna support and lightning arrestor needs to be grounded outside,
then there needs to be series impedance in the transmission line to the
equipment to cause the lightning to stay outside. That series impedance might be
a choke coil, from winding the coax into a coil, or I'd prefer some sort of DC
break. For VHF and UHF, I'm considering a dielectric waveguide that could also
act as a single resonator bandpass filter. All conductors of my HF antenna
feedline and my RF ground pass through high voltage fuses made of 9" lengths
of #36 wire mounted on an insulator. Feed lines need shorted quarter wave
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shunt stubs to be sure all conductors have the same LF potential. Polyphasor line
and antenna protective gaps seem to be effective, the local ham repeater antenna
is on top a water tower and has survived being the highest spot for miles for
more than a decade using them. Its sure that the iron and steel water lines from
that water tower make a far better ground than one can achieve with mere
ground rods.

Even with good grounds on the tower and lightning arrestor, there can easily be
a few KV potential difference between the tower and remote earth during a
lightning stroke. The series isolation needs to be only good for those few KV,
not the entire lightning potential from cloud to ground.

The NEC only accepts grounding in profusion, it does not accept my idea of
grounding plus series isolation. I don't believe the NEC techniques are adequate
because ground rods are so relatively poor which comes from the relatively
poor conductivity of soil.

Date: Fri, 28 Apr 2000 13:36:04 -0500
From: "Dr. Gerald N. Johnson" <geraldj@ames.net>
Subject: Re: [R-390] Re: [Antennas] Ground Question

>I don't know where this thread went astray but I apologize for the
>confusion. My original question was :>Is a ground rod through a basement
floor legal by NEC? >I'm talking about AC line ground, NOT RF. I owned a
house that was built that way in 1963, >wired by a licensed electrician and
inspected. I asked the question first over on >antennas@qth.net but got
nowhere.>73 Carl KMIH

1999 NEC 250-50(c) accepts an electrode encased in at least 2" of concrete located
near the bottom of a concrete foundation or footing that is in direct contact with
the earth, essentially 20' of rerod or #4 copper in the concrete. 1999 NEC 250-
52(c) on Rod and Pipe Electrodes requires that 8' of the rod shall be in contact
with soil and should be driven straight down unless rock prevents that. The
paragraphs here neither accept nor reject rods driven through a basement floor.
On these grounds, I'd say that a ground rod driven through a concrete floor with
the connection properly protected from damage per NEC 250-10, acceptable
practice. Likely inspectors will vary.

Date: Fri, 28 Apr 2000 22:21:06 -0700 (PDT)
From: John Kolb <jlkolb@cts.com>
Subject: Re: [R-390] Re: [Antennas] Ground Question

> T use type C connectors on my antenna patch panel for quick disconnects.
> [ use a ten pin Jones plug for the rotor.

Speaking of lightning protection, most patch panels have incoming antennas and
the output leads to the receivers/transmitters on the same aluminum plate. A

lighting hit to the antenna will send some of the current through the shield of the
lead from the patch panel to the radios, and then out their ground path. A better
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arrangement is to have the antennas come in to one panel, well grounded. A
distance away is a second panel with all the radios. Removing all the patch cords
between the two panels opens both the center conductors and the ground path.
The lightning still might jump the 2-3 feet between the panels, but less current
would make the jump and more would take the direct path to the ground rod.
Disclaimer: obey all provisions of the NEC, of course.

Date: Sat, 29 Apr 2000 05:39:48 -0500
From: "Dr. Gerald N. Johnson" <geraldj@ames.net>
Subject: Re: [R-390] Re: [Antennas] Ground Question

MY patch panel has only antennas. And its mounted high so that cables are not
near it when disconnected. I INSIST on ground isolation of several feet, else its
not worth the bother.

Date: Sat, 29 Apr 2000 22:44:50 -0700
From: Dick Carroll <dixie@townsqr.com>
Subject: Re: [R-390] Re: [Antennas] Ground Question

> A small plug in outlet tester is not much of a test of ground quality.

> [ts satisfied if the ground can handle a few milliamps, so indicates OK
> if the ground wire accidentally touches the metal box, it doesn't test
> for true integrity of the ground.

Yes, but it does show pretty clearly when a wiring mistake has been made. And
there are more mistakes made in residential AC outlets than you'd think. I've
found several with the plugin tester, and they are the faults I worry most about.
But other mistakes occur that you won't find with an outlet tester. A friend's wife
was almost electrocuted by her electric range when, after using it for several
years, she happened to touch a metal pan on the range and the water faucet at
the sink simultaneously...she got a terrible shock. Invectigation revealed that the
220 AC was miswired, the neutral and one side of the 220 were reversed. It had
been that way for over ten years, just lying in wait. If our house had an electric
range, I'd be checking for voltage
between a burner and the kitchen sink faucet.

> I use a ten pin Jones plug for the rotor.

I plan to change to something like that, the Molex's just don't hold up to the
weather that well.

> The most effective commercial repeater site grounds are ring grounds
> with multiple rods, where the repeater building is ringed with a wide
> copper strap, maybe 18" wide. That conductor is approaching the size
> necessary to keep voltage drops low for kiloamp lightning currents.

I drove a 8 foot ground rod at each tower leg (large freestanding tower),
bonding each leg to its ground rod. Then I ran a #6 solid copper wire around to
each one and then bonding that ring to the equipment building AC neutral. I
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installed Andrews cable grounding kits just above the start of each cable's drip
loop, taking that ground wire in a straight line to another ground rod directly
below, which was also bonded to the ring. All this helped greatly in reducing,
and almost totally eliminating, further damage from lightning. For the first time,
lightning would strike that tower without damaging anything, or even blowing
any line fuses.

> Even with good grounds on the tower and lightning arrestor, there can
> easily be a few KV potential difference between the tower and remote
> earth during a lightning stroke. The series isolation needs to be only

> good for those few KV, not the entire lightning potential from cloud to
> ground.

In an 1982 issue of Ham Radio mag Bill Orr noted in his column that a method of
lightning avoidance known as "Waveguide beyond Cutoff", where all feed and
rotor lines run through a metal tube that is grounded on one end.I don't have
the magazine at hand and don't remember the exact details but it looked simple
enough to set up. Evidently the grounded tube presents a high impedence to the
lightning. Of course the coax prevents the signal from being affected by the
impedence. Some authorities say that it won't prevent lightning, but it should
help to do so, and along with other measures should be effective.

> The NEC only accepts grounding in profusion, it does not accept my idea

> of grounding plus series isolation. I don't believe the NEC techniques

> are adequate because ground rods are so relatively poor which comes from
> the relatively poor conductivity of soil.

I often doubt the NEC codes are written by RF-literate people.

Date: Tue, 2 May 2000 18:13:13 -0700 (PDT)
From: John Kolb <jlkolb@cts.com>
Subject: Re: [R-390] Waveguide beyond Cutoff

Think of it this way, If you place a 12 ohm resistor in parallel with a 12 Kohm
resistor, and place the pair across a 12V battery, you will have 1 ampere of
current through the 12 ohm R, and 1 mA through the 12 K R.

The lightning is going to take multiple paths - through the ground rod you
provide, but also through the coax to the radio, then through the power line
ground to other grounds, etc - any which way it can.

The trick then is to make the ground as atractive as possible, and make any
other path look as poor as possible while still functional for the intended
purpose. Unplugging antennas is great, but those of us in So. CAL see lightning
once every three years, and seldom bother. Arranging the extra coax between
the lighnting arrestor and the rx into a large coil to add series inductance for
common mode voltages which the lightning most likely well be, after arcing
through the coax insulation, is said to help. Putting in a sprinkler system? Use
copper pipe and tie into the ground rod.
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Had an effect similiar to lightning when a TV antenna fell on 14 KV power lines
near the apartment - voltage surge blew a light bulb out of the socket,
embedding shards of glass and solder blobs into the cealing, and bouncing the
light bulb base off a door into the bedroom - nice bank shot. Arced across an
open power switch to vaporize 3" of PCB etch in a recorder in my unit - got into
the phone and cable wires and destroyed appliances thorughout the block.

Date: Wed, 03 May 2000 06:50:15 -0500
From: Randy & Sherry Guttery <comcents@mississippi.net>
Subject: Re: [R-390] Waveguide beyond Cutoff

Preface: we're in Thunderstorm Alley - just east of Tornado Alley - LOTS of
thunderstorms. Hmmm. I don't see what a single loop would do... Many do
have a loop at the entrance to the building to act a a drip-loop to keep rain from
running in along the hard line... What would be MUCH more effective is a
"spark gap" in the feed plumbing just inside the dog house where the feedline
terminates and the "antenna match" caps / coils reside (dog house wiring is often
called plumbing because a lot of it is 1/4 or 1/2 copper tubing - with the ends
flattened and drilled for mounting hardware). Ijust make a tight radius bend in
the feed piece that goes to the antenna feed-thru -- and position the "bottom" of
the bend about 5-10 times the gap distance for the peak voltage at full power ---
LE. take a 5KW AM station: You have 500V RMS on the feed which just happens
to be 707V Peak. So you leave about a 1/4 inch or so between the bottom of the
"loop" and ground - usually the dog house box itself - since they are bonded to
the Antenna ground system. This won't stop a direct hit - but it will slow it
down. The AM transmitter I keep up as a favor to a friend (WMER 1390 AM
Meridian) has a 97 foot tri-wire vertical that gets hit during an average year 3 - 4
times - and near strike induced transients about twice that. The loop stops all of
the near strike stuff. The last three direct hits did no damage beyond the
doghouse (the bypass switch on the antenna current meter gets blasted apart
fairly regularly - the meter itself about half the time- and it's "out of the circuit"
until the switch arcs... When I first took the transmitter maintenance over several
years ago - the transmitter itself suffered three really serious hits in one summer.
I completely re-did the doghouse - including doing the drip-loop correctly (there
was a "sag" in the 1/4 copper tubing - now its a very sharp radius bend). Since
then I've had to repair stuff in the dog house a dozen times - but nothing has
gotten past the dog house since (i.e. no damage in the transmitter). Now you can
clearly see where it's arced to the case - nasty damage. Ihave no illusions - a
hard direct hit will do serious damage to the transmitter's variable inductors -
and probably crack a couple big caps (transmitter caps seem to fail with a hairline
crack where they have suffered a flash-over) - but it is going to take "a big one"
to get by the "loop". "Knock on wood" - the only thing I've had to do to the
transmitter in the past year - is install a timer that tracks sunset / sunrise - so it
automatically reduces his nightime power - then brings it back up at sunrise.
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Date: Thu, 04 May 2000 20:45:02 -0700
From: Robert Tetrault <tetrault@teleport.com>
Subject: [R-390] Re: Lightning Protection

Sorry, Ishould have spelled it out: Common Mode Choke. There is a thread
about waveguides beyond cutoff (also lightning protection) that has had some
discussion of the use of them. Essentially, a common mode choke is a pair or
more of conductors having (ideally) pefect mutual inductance (coupling) and
equal inductance presented to a wave traveling in-phase along each conductor.
The equal inductance and perfect coupling present a simple impedance to the
common mode voltage while the normal signals, being differential are passed
straight through unattenuated. The perfect coupling means that little of the
common mode voltage is converted to differential mode. This is the definition of
Common Mode Rejection Ratio. A common mode choke can be built using
simple turns of the coax or the twin lead. You will also see them looking like a
ferrite block clamped around the monitor cable or the power cable (or even
knots in the power cable). The ferrite is acting like a very lossy resistor at the
EMI frequencies. A wave traveling in-phase on two or more conductors is pretty
much the definition of common mode voltage. It is the typical mode of
propagation for lightning, while coax and twin lead propagate through
differentially induced voltages. Another difference between coax and twin lead is
the IN-difference that coax has to the bends, materials, occasional metal pieces
between the source and the load, as a result of the grounded shield around the
center conductor. On the other hand, with twin lead, each lead is carrying a
voltage which is 180 out of phase with the voltage on the opposite lead. The
voltages are equal and balanced with respect to each other, with little consequent
radiation (they cancel each other out). Most importantly, they are balanced with
each other and with respect to ground. Being balanced with respect to ground
implies that each line should see the same impedance to other objects as its
opposite line. Therefore, whatever is physically done to one line should be done
to the other, as exactly as possible. Physically and electrically symmetrical. That is
why twinlead shouldn't be allowed to come close to other objects as much as
possible. It should be possible to connect each line of the pair to a series string of
gas discharge tubes whose total voltage exceeds the line voltage at a given
power level. After that point, as the line moves towards the shack, you could
form the twin lead into a large solenoid, where the turns (3 or 4) are spaced
about 4X or greater than the diameter of the twin lead. With the solenoid
diameter approximately 1 to 2 feet. If the start and finish are kept coaxial, the
opposite diameter could be brought within 6 inches of a large metallic sheet, say
1 foot by 2 feet, connected by a similarly sized metal strip directly to ground
(several ground rods) or simply bury a goodly length of the metal strip
(20Feet?). The result would be a large common mode choke (not saturable),
bifilar, whose inductance is transparent to differential mode voltages (the
impedance that might be seen by one line is canceled by the magnetic field
caused by the other line) but offers some impedance to the lightning surge that is
traveling common mode (in-phase on each line). You would also have the
bleedoff made possible by the capacitive metallic plate as well as the series string
of gas tubes. Some effort should be made to locate this gas discharge tube string
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at a voltage minimum point along the feedline, which will change as frequency
changes, say from band to band. The old trick of moving a small light bulb
connected to a loop along the feedline to map out the mins and maxs would be
useful here. Finally, if your patience has not been exhausted, return loss is
another method of describing SWR, based upon the reflection coefficient (RC)
measured in a return loss bridge. An RC equal to .01 of the reflected open or
short circuited excitation voltage equals a return loss of 40dB and an SWR of 1.02.
It is calculated by:

RL(dB)= -20*logbasel0(RC)

The attenuation (dB) caused by a given RC is attenuation=-4.34295*natural
log(RC)

I mention a RC of .01 because it is equal to 1 volt reflected fom 100 volts
excitation into an open circuited port which is then connected to the line in
question. You get the drift. Current Handbooks have it described somewhere.
The value of RL is that it is more precise as the SWR gets down towards 1 to 1. In
commercial broadcast, where the power gets into the megawatts, they can't
afford ANY losses in the feedline, and hence typically get RL's equal to as much
as 55 dB. The equivalent SWR would be 1.002. Distinguish the difference between
1.02 and 1.002 on an analog scale!! That difference is a thousand watts of
loss(heat) in a coax. Something's gonna give! RL is more usually used in
engineering than SWR for that reason. Having a termination capable of 60dB or
better RL is VERY handy. Fair was recently selling a Narda N coaxial termination
5 watts, 40dbRL at 18GHz. I guarantee the RL at HF or even UHF will be better
than 60dB. 24 bucks! surplus. 450 new. Sorry to be so at-length.

Date: Fri, 5 May 2000 00:57:05 -0400

From: km1h@juno.com

Subject: Re: [R-390] Waveguide beyond Cutoff

>>In an 1982 issue of Ham Radio mag Bill Orr noted in his

> >column that a method of lightning avoidance known as

> >"Waveguide beyond Cutoff", where all feed and rotor lines

> >run through a metal tube that is grounded on one end.I don't
> >have the magazine at hand and don't remember the exact

> >details but it looked simple enough to set up. Evidently the

> >grounded tube presents a high impedence to the lightning. Of
> >course the coax prevents the signal from being affected by

> >the impedence. Some authorities say that it won't prevent

> >lightning, but it should help to do so, and along with other

> >measures should be effective.

> While Orr was a prolific writer in amateur journals and an

> excellent designer of high-power amplifiers, he often stumbled when
> it came to theory in electromagnetics and antennas.

Amen to that, some of his "theories" reminded me of Lew Mc Coy <sp>and a
few other gasbags of that era. When you run a conductor through a tube, the
tube can no longer be viewed as a waveguide with a low frequency cutoff. Itis
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now a TEM mode transmission line and its low frequency response extends to
DC. "Waveguide Beyond Cutoff" openings make excellent ventilation holes in
equipment and they leak minimal RF when designed properly. But put a
conductor inside the waveguide and they behave completely differently.

>A number of people wrote to Ham Radio magazine at the time, but to
>the best of my knowledge, Orr never issued a retraction. The method

described will NOT >prevent lightning transients from entering an enclosure
(hamshack).

I live an hours drive from the old HRM office. Several of us drove there one day
and got a complete run around from Skip Tenney and his staff when we
presented multiple documents on Orr's column repeated errors. It was really a
shame since HRM had been the mainstay for quality articles since QST was
pretty much into nothing interesting in those years and CQ was strictly in la-la
land. T had a personal reason for being there since Skip and Jim Fisk I had
considered friends ever since they came to National Radio looking for
advertising support for issue #1.

Date: Mon, 8 May 2000 14:00:45 -0500
From: "Scott, Barry (Clyde B)" <cbscott@ingr.com>
Subject: [R-390] Unbalanced Whip Antenna Connector

I know the TwinAx connectors are still available (disguised as IBM networking
connectors), but are connectors for the unbalanced input still available? The
center hole in mine is rather buggered(sp?) up to the point it won't hold a pin
tightly enough to stay put. I figure this is a dead-end, but I thought I'd ask.
Along these lines, are there any sources for mini-BNC adapters (not the
connectors, but adapters)? Perhaps if  had a double-male, I could then use my
mini-BNC to BNC adapter I have. It would bypass the antenna relay, but at least
it would hold. Again, I figure this is a no-go, but you never know. Perhaps there
are antenna relays in better shape than mine available? From Fair?

Date: Mon, 8 May 2000 15:45:27 -0400 (EDT)
From: Norman Ryan <nryan@duke.edu>
Subject: Re: [R-390] Unbalanced Whip Antenna Connector

Fair Radio is a good source for R-390A parts like the antenna relay. Someone on
the list might have one as well also. http:/ /www.fairradio.com or RF
Connection in Gaithersburg, MD, is a good source of odd RF connectors.

http:/ /www.rfconnection.com (I think!) What you're seeking in the way of
adapters might be a bit too @@rare@@ as we see on eBay. It's easier to get the
regular connectors and make up your own adapters with a short piece of coax
between them. You can usually find what you need at hamfests. The balanced
connector, as you note, is a twin-ax, the unbalanced is a "C." The jacks on the
antenna relay are integral and thus can't be replaced easily. This is a shame as so
many antenna relays have been ruined by not being careful with the jacks.
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Date: Mon, 08 May 2000 16:33:22 -0400
From: Roy Morgan <roy.morgan@nist.gov>
Subject: Re: [R-390] Unbalanced Whip Antenna Connector

Nope, itis: http:/ /www.therfc.com/
The R.F. Connection

213 N. Frederick Ave. Suite 11-W
Gaithersburg, MD 20877 USA

Tech Support (301) 840-5477 Orders (800) 783-2666 24 hour Fax (301)
869-3680

email address: rfc@therfc.com A few weeks ago there was a
report that he had the rare twinax to UHF connector mentioned in the R-39x
manuals. I have neither confirmed that nor checked his web site to look for
them.

Date: Mon, 8 May 2000 15:48:18 -0500
From: "Larry WA9VRH" <wa9vrh@ocslink.com>
Subject: Re: [R-390] Unbalanced Whip Antenna Connector

HI Scott give Mike Currie a call 972-612-8123 or e-mail frconnect@aol.com He is
from Texas Connectors. I bought some of these from him at a hamfest in
Chicago early this year. He was getting $5.00 - $6.00 ea. new old stock. said he
had lots of them. 73's Larry WA9VRH

Date: Mon, 8 May 2000 17:06:30 -0400 (EDT)
From: "Paul H. Anderson" <pha@pdq.com>
Subject: Re: [R-390] Unbalanced Whip Antenna Connector

I bought a pair of UG-970 twin-ax to PL-259 adapters from him and received
them. Seems he can get them fairly easily, if you're willing to pay (out the nose).
He also has made up adapters (i.e. a twin-ax connector, some cable, and a PL-259
connector) for less. I'm not sure the UG-970 that I received is silver plated, but I
don't have it in hand to inspect, either.

Date: Mon, 08 May 2000 21:54:15 EDT
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: [R-390] Unbalanced Whip Antenna Connector

First the good news: You are not out of luck. Pasternack Enterprises as two
kinds of bulkhead mount female C connectors. It looks like their model No.
PE4240 C Female, Bulkhead, rear mount, solder cup, mounting hole B07 is the
one you want. Now the bad news: it costs $27.95 (My catalog is almost a year
old) go to http:/ / www.pasternack.com
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Date: Tue, 9 May 2000 08:27:59 -0500
From: "Scott, Barry (Clyde B)" <cbscott@ingr.com>
Subject: RE: [R-390] Unbalanced Whip Antenna Connector

Actually, the part I need is the male fitting and it looks like they have several
styles. In particular is model PE4242 for RG58 (and others) coax - $11.95 each.
I'm waiting to hear from another source (much cheaper), but if not, at least I
have a line on these. I wish I could replace the integral female connector as well.
That's the one you list which, by the way, is now only $21.95.

Date: Tue, 09 May 2000 07:36 -0700 (PDT)
From: rlruszkowski@west.raytheon.com
Subject: Re:[R-390] Unbalanced Whip Antenna Connector

Yes C connectors for the unbalanced input are available.

One by pass option is to use the BNC to Mini BNC adapter from the IF output.
This would get you from the RF deck connector cable to a BNC Female that
would accept a cable. Sorry I do not know the part number or a source for those
adapters.

The center pin in the C connector can be changed out. The antenna relay will
disassemble and can be worked on. The center pin from a female C connector
can be soldered in as a replacement. Some craftsmanship may be required.

If you are working with an R390 or A you really want to use the balanced input.
The unbalanced input by passes the first can and antenna trim. That by pass
gives up a lot of selectivity and rejection of out of band pass signals (noise) Use
Chucks feed method over the unbalanced input.

I use a short (3 foot) length of twin Ax into a small box. In the box is a HF
materiel torid 1" OD 3/4" id and two 10 turn windings of enameled copper single
strand wire (#18). I have a 360 pf variable cap in series with the torid on the twin
Ax side. Under 8 Mhz it helps. Over 8 Mhz I leave it fully meshed.

On the other side is my unbalanced feed. I have a whole antenna match between
the antenna wire (end feed 60 foot) and the torid coil. One end is grounded
Mostly some cap in series with the antenna gives a good match.

This feed really helped get the common mode noise out of the receiver. A lot of
the local noise no longer gets into the receiver. I bring the coax into the box
through a clamp type feed through. The coax sheild is not grounded. About 1/2"
inside the box it is just trimed neatly to the out side jacket and left open.

The two twin lead conductors are linked to the torid and cap in a series circuit.
The Box is grounded to the station RF ground. The receiver has a 3 wire cord
that goes to the standard power receptical. Grounding the box to the receiver
offers no change in noise or signal at my shack. Things may vary. Mine did vary
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until I got all the grounds cleaned up and re worked. (30 year old copper wire in
the house)

Order a 3 meter chunk of twin Ax with two male connectors from a computer
supply house. Chop that in two and have two connectors and short cable lengths
to feed your receiver with. 29.95 should be about right for the cable and two
connectors assembled.

Date: Wed, 10 May 2000 08:32:03 -0500
From: "Scott, Barry (Clyde B)" <cbscott@ingr.com>
Subject: [R-390] Update

I took Roger's advice and used the mini-BNC to BNC adapter with a BNC to SO-
239 adapter to hook up the unbalanced input to my antenna. As I was tuning
around the connector moved and suddenly the signal dropped to nearly
nothing. I moved it and the signal jumped up and down. A stinking intermittent
in the PL-259! I was blaming the receiver. I guess in all my moving the
connector from rig to rig, I've pulled something loose in it.

I now have the first two bands working pretty good with local BC stations
strong enough to where the front end is getting overloaded and have to turn the
RF gain back (a good thing, right?). I brought my wife out to see my progress.
We have a local talk station and I had it playing. Instead of marveling at the
radio, she commented on what the guy was talking about - "He's making a good
point..." or something like that. It's just lost on her, I'm afraid.

I simply love to watch the line level meter as it moves so responsively to the
audio. This is the only R390A I've ever seen in action and I'm having way too
much fun.

Date: Sun, 21 May 2000 22:17:41 +0500
From: <harrisw@airmail.net>
Subject: [R-390] r-390 antenna relay

I have a problem with the antenna relay in a r-390. It is slow or may not even
pull in on standby or calibrate. What should the voltage be to it.

Date: Mon, 22 May 2000 06:16:49 -0400
From: "P. Rovero & Family" <provero@connix.com>
Subject: Re: [R-390] r-390 antenna relay

This is symptomatic of a bad copper-oxide rectifier stack in the power supply. It
produces the DC to operate the relay. Same cause for relay "chatter" or "buzz".
Just replace it with a generic silicon bridge rectifier block.
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Date: Sun, 18 Jun 2000 14:24:00 EDT
From: Kenneth A Crips <w7itc@juno.com>
Subject: Re: quick ant question

Wow what a ground plane for a vertical antenna, I would run a ground to
several points around the edge of the roof and put up a vertical, you will have a
more QRN /M but it should preform well. Just for grins before you do anything
try using the roof as an antenna you might be pleasantly surprised.

Date: Sun, 18 Jun 2000 20:49:23 -0000
From: Phil Atchley <ko6bb@elite.net>
Subject: Re: [R-390] Re: quick ant question

> better off with a vertical whip as they used aboard ship?
> The roof as well as the second story radio room is grounded with a..................

The metal roof should make a nice ground plane for a vertical. Ilive in a 14x65
foot mobile home which has a metal roof and a large metal awning on either
side, probably 1500 to 1600 Sq/ft of sheet metal groundplane. On one side,
roughly in the middle of the length and mounted at the junction of the home and
carport I have a 24 ft Hustler 6BTV vertical mounted. This is a 6 band model that
covers 80, 40, 30, 20, 15 & 10 meters and requires either radials or groundplane
under it. It performs very well. ONE CAVEAT. Some of the verticals that don't
require radials do NOT like metal groundplane under them as it detunes them.
Some GAP models, R5 etc among others fall in this category,

Cannot answer about the T2FD as I don't have one. I do have a Alpha Delta DX-
B Sloper mounted in a far from optimum manner, being somewhat low over the

metal roof it resonates low on all bands but makes a very good antenna for the
low bands 160M thru 30M.

Best I can do with the real estate at hand.

73 de Phil KO6BB

Date: Sun, 18 Jun 2000 14:50:12 -0500
From: Dr. Gerald N. Johnson <geraldj@ames.net>
Subject: Re: [R-390] Re: quick ant question

A vertical above the roof with the coax braid connected to the roof should work
very well. I did that once with a trap vertical on top a corn bin. For more local
(500 miles or less) below about 10 MHz, tilt the vertical 45 degrees for some
NVIS effects.

73, Jerry, KOCQ
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Date: Sun, 20 Aug 2000 15:46:38 -0500
From: "Jim Reynolds" <kibup@earthlink.net>
Subject: [R-390] R-390A worse nightmare

A storm blew up and I disconnected the antenna from the Tuner and shut
everything down as normal here in north Florida. Lightening began to hit very
near as the storm came full speed to my house. Inside the rack was my R-390A
left on due to my not seeing the dim panel dial light.

Lightening hit the ground very close to the house and I smelled the familure
smell of wires burning. I panicked as I raced around the shack only to see my
front switch in the "AGC" position and the new power strip on. I looked as hard
as I could - no lights. After the storm passed, I got behind the radio and removed
the AC fuse, it was toasted. I put another in and turned it on - immediately it
blew. Please - I need suggestions - where do I start. The other two fuses are ok.
Where do I start???

Did the EMF come through earth and travel up the ground? Was it traveling in
the AC line to the house? Has anyone had this happen before?

Heart broken is a understatement.

Date: Sun, 20 Aug 2000 19:13:46 -0400
From: "Barry Hauser" <barry@hausernet.com>
Subject: Re: [R-390] R-390A worse nightmare

Sorry to hear of your woes. I have had some experience with lightning damage.
Here's a few simple tips based on my observations -- although your mileage will
vary.

The key thing is to give the rig a very close eyeball inspection. Don't clean
anything! Lighting can do some very wierd things -- like vaporize a piece of
wire or a component and leave other components just millimeters away,
completely undamaged. It "tried" to find the shortest, lowest resistance to
ground, and there are plenty of small wire/component routes along the way.
Since your antenna was disconnected, it probably came by way of the PS. First
dumb thing to check is the fuseholder of the fuse that got trashed. It could have
melted and shorted.

Before removing any modules, look over everything you can see with a bright
light. Pay particular attention to any black smudges on the chassis, working
from the point of entry, but not limited to that. I short piece of wire or resistor
may only be a ghost -- not a lot of unkumpucky (sp?), but just a tiny shadow of
remains.

As you remove the modules, check under each one, again looking very closely.
If you're experience is similar to mine, the extent of the physical damage may be
small and nearly invisible -- so difficult to find but easy to fix, hopefully.
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If something looks peculiar, but you're not sure, use the new Y2K manual with
the color photos to help 