W1ICP talks about open-wire and coax, what they
can do for you, and what they can do to you. Next
month we’ll take this information and use it to get
open-wire feeders into the shack.

Let’s Talk About Wire

Part |—Handling Coax and Open-Wire Feeders

.‘ve peen writing about open-wire trans-
mission line and coax for many years now,
and | still get letters and questions pointing
out the reluctance of some amateurstorun
open-wire feeders into the shack toget to
the Transmatch or tuner. In my own case,
| use an insulated type of 450 ohm "“‘lad-
der” line and have never really been con-
cerned about bringing the line into my
shack. However, a happy ham is best de-
fined as, well, a happy ham! This article will
show you a couple of ways to bring your
transmission line inside your house without
coming in with open wire.

| have explained using open-wire feed
line with antennas many, many timesinthe
past, but | know it will also help the reader
to go over the subject once again so the
problems or non-problems can be cleared
up.

When one thinks of feeding an antenna,
almost without exception the new amateur
is led to believe that coaxial line is the only
way to go. Coaxial line is normally well in-
sulated and can be runalongside metal or
other coaxial lines, through walls, under
ground, or even through water (depending
on the type of coax).

So why bother with open-wire line? Trust
me, there are many excellent reasons for
using open-wire line. First, for all intents
and purposes itis a losslessline. One thing
you should know about any feed line is that
the losses in the line increase with the
standing wave ratio (SWR). Therefore, ifa
line is essentially lossless, as with open-
wire types, it means that even with high
SWR present, the losses are insignificant

*Technical Editor, CQ, 200 Idaho St., Silver
City, NM 88061
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—not so with coax, Second, open-wire line
is considerably less expensive when com-
pared to coax. The type of line | use, 450
ohm *“ladder line"' (which can handle 1500
watts) is only 14 cents a foot. Third, it can
be used with a multiband dipole made only
with wire. This can provide the best and
maost efficient type of multiband dipole.

Because of the potential for high SWR
losses with a lossy line, coax should be op-
erated at or near the impedance of the line.
The impedance of the line is determined
py the size of the conductors and their
spacing and the type of material used to
hold them apart. Usually we think of coax
Interms of 50 ohms impedance, although
there are numerous other values of coax-
lal cable manufactured. To repeat, the pri-
mary problem with coax is that the line
must be operated at this characteristic im-
pedance, or very close to it, or losses will
result.

How lossy is coax? Here is one exam-
ple, and admittedly it is a bad one. With 100
feet of RG-58/U on 2 meters, almost 80 per-
cent(!) of the power transmitted is lost be-
cause of ohmic resistancesintheline. To
be fair, one would not use (or should not
use) RG 58/U on 2 meters or even 10 me-
ters. Losses with any type of transmission
line increase with frequency, but RG 58/U
Is particularly bad. So, if more than 25 feet
of transmission line must be used, don't
choose RG-58.

In the golden days of amateur radio (and
don't ask me why they were "‘golden,’' ex-
cept that gold was $32 anounce), we made
our own open wire lines, usually with No.
12 wire that was spaced 2, 4, or 6 inches
apart. These days most amateurs use what
IS called open wire line, but in actuality it
Is a line that is similar to TV twin lead, with
the exception that it has openings every

few inches to reduce losses. The impe-
dance of this line is about 450 ohms. Keep
in mind, though, that like coax, the line is
insulated, although as | pointed out, much
cheaper per foot.

At this point | would be remiss if | didn’t
state that one should not use open wire to
feed a directional rotary beam—at least
not without giving the problem some
thought. Any very long runs of coaxial line
canproduce some badlosses, particular-
ly whenone is using a beamto obtain gain.
The losses from very long runs of coax can
negate the beam gain. However, in some
cases, amateurs find it necessary to situ-
ate their beams at a considerable distance
from the shack, which would result in high
losses as mentioned. For runs of over 250
feet | would suggest going to open-wire line
to get to the beam, thenusingone of Jerry
Sevick, W2FMI's 9to 1 balanced to unbal-
anced transformers (see Transmission
Line Transformers, by Jerry Sevick,
W2FMI, published by the ARRL). This
would get you from the 450 ohm impe-
dance of the open-wire to 50 ohms, and
thenyou could feed the beam directly with
coax.

| cannot stress enough how important
Sevick's book is to amateursinterestedin
making baluns or transformers to get from
one impedance to another. | could cover
the constructionofa 1109, 50to 450 ohm
transformer/balun in this article, but one
would profit more by studying the design
in Sevick’s book.

In the case of a multiband dipole such
as the McCoy dipole (June 1892 CQ) or the
G5RV type, we would definitely want to use
open-wire line. With it we can tolerate ex-
tremely high mismatches without loss,
which we cannot do with coax. And that
leads us up to the discussion of feeding a
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The MFJ-989C is not for everyone.

However, if you make the invest-
ment, you'll get the finest 3 KW tuner
money can buy. Here's why.

Massive Transmitting Capacitors

You get two massive 250 pf trans-
mitting variable capacitors with detail-
ed logging scales. They can handle
amps of RF current and withstand
6000 RF volts because the plates are
smoothed and polished and have
extra wide spacing.

Precision Roller Inductor

A precision roller inductor lets you
tune your SWR down to the absolute
minimum. A 3-digit turns counter plus
a spinner knob gives you exact
inductance control.

Ball bearings on both the front and
back shafts give you a velvet smooth
vernier feel. Steel end plates and steel
shafts give you lifetime durability.

You won't have arcing problems
with this roller inductor. That's

If you won’t settle for less
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because firm springs put considerable
pressure on a plated contact wheel
for excellent electrical contact.

Wide, low inductance straps are us-
ed for high current connections and a
new core gives you excellent RF
properties for minimum loss.
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Cross-Needle Meter
You get a lighted peak and average
reading Cross-Needle SWR/Wattmeter
with 200 and 2000 watt ranges. lts
new directional coupler gives you ac-
curate SWR and power readings over
the entire 1.8 through 30 MHz range.

L8 high power into balanced feedlines out
¢ core saturation or voltage breakdown.

§ amic antenna switch with extra large
§ contacts for trouble free switching.

MF] TUNERS

MEJ’s world famous 3 KW Versa Tuner V

finest 3 KW tuner money can buy!

Super Heavy Duty Balun
You get a super heavy duty current
balun for balanced lines. It's made
with two giant 2 1/2 inch powder iron
toroid cores and wound with teflon
wire connected to high voltage ceramic
feedthru insulators. It lets you operate

Ceramic Antenna Switch
You get a two wafer 6 position cer-

Plus much, much more

You also get a built-in 300 watt
dummy load, full one year uncon-
ditional guarantee, flip stand, all alumi-
num cabinet, tough baked on paint,
locking compound on all nuts and
bolts. 3 KW PEP. Meter lamp needs
12 volts. Compact 10 3/4x4 1/2x15 in-
ches. Made in the USA. Add $10 s/h.

Don’t settle for less--get yours today!

MFEJ’s Deluxe 300 Watt Tuner

MF.S BELUEE VERSS TUNER IF
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MFJ-949D0  Mare hams use the MFJ-949D than

any other antenna tuner in the world!
*1499° “fhy? Because the MFJ-949D gives

you proven reliability, the ability to match just about
anything and a one year unconditional guarantee,

You get a lighted peak and average reading Cross-
Needle SWR/wattmeter, antenna switch, 4:1 balun
for balanced lines, 1.8-30 MHz coverage and a full
size dummy load that easily handles 300 watts of
ahusive tune-up power. |

The inductor switch is specially designed to with-
stand the extreme voltages and currents that are
developed in your tuner—it's not an underrated
off-the-shelf switch that can put you off-the-air.

Each MFJ-949D aluminum cabinet is chemically
etched to strongly bond MFJ's tough baked-on paint.
You won't find a tougher, longer lasting finish

anywhere.

MFJ’s New 00 Watt Tuer

MFJQdﬂ If you don't need a dummy load but
s 95 want all the other features of the MFJ-
12995 5490 " choose the MFJ-948 for $129.95.

The MFJ-948 features a peak reading lighted Cross-

Needle meter with a built-in lamp switch, one year un
conditional guarantee and is made here in the USA.

MFEJ)’s smallest Versa Tuner
MFJ-8018 s

$5995

The MFJ-801B is our __
smallest - 5x2x6 inches -- BT
(and most affordable) 200 watt PEP tuner -- when
both your space and your budget is limited. Good

o,

for matching solid state rigs fo linears.
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MFJ’s Super Value Tuner
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MFJ-041E  The new MFJ-941E gives you a 300
510995wan PEP tuner that covers everything
from 1.8-30 MHz -- plus you get a
cross-needle meter, antenna switch and balun . . .
for an incredible $109.95. Lamp uses 12 VDC or

110 VAC with MFJ-1312, $12.95.

Antenna switch selects 2 coax lines (direct or
through tuner), random wire, balanced line or
external dummy load. 4:1 balun. 1000 volt
capacitors. Measures 10-5/8"" x 2-7/8" x 7"

2-Knob Differential-T ""Tuner

-
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MFJ-986  The new MFJ-986 Differential-T™

2-knob tuner uses a differential
$2899°° capacitor to make tuning foolproof

and easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best setting. Handles 3 KW PEP.

Roller inductor makes tuning smooth and easy.
Turns counter lets you quickly re-tune to frequency.

MFJ’s peak and average reading cross-needle
meter reads forward/reflected pewer in 200/50 and
2000/500 watt ranges. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95. Current balun
reduces feedline radiation and forces equal currents
into antenna halves that are not perfectly balanced. It
covers 1.8-30 MHz. Get yours today! Add $10 s/h.

MFJ’s Random Wire Tuner
MF-16010 $3996 [

Operate all bands anywhere§ 3 o 5
i

with any transceiver with the °
MFJ-16010. It lets you turn a *
random wire into a transmitting antenna. 1.8-30
MHz. 200 watts PEP. Ultra small 2''x3 'x4"".
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er MFJ-945D

== Don’t leave

= home without
¥ this mobile
the MFJ-945D
extends your antenna bandwidth so you don't have
to stop, go outside and adjust your mobile whip.

Small 8 x 2 x 6 inches uses little room. Lighted
Cross-Needle SWR/Wattmeter makes tuning easy
while in motion. Has lamp switch. 1.8-30 MHz. 300
watts PEP. Mobile mount, MFJ-20, $4.95.

MEFE])’s Versa{ile _I ._5 KW Tuner

MFJ-962C MFJ-962C lets you use your bare-
foot rig now and have the capacity 1o

$22995 444 a 1.5 KW PEP amplifier later. It
covers 1.8-30 MHz. 1

You get MFJ's peak and average reading Cross-
needle SWR/Wattmeter. It reads forward/reflected
power in 200/50 and 2000/500 watt ranges. Lamp
uses 12 VDC or 110 VAC with MFJ-1312, $12.95.

Plus . . . 6-position antenna switch and teflon
wound balun with ceramic feedthru insulators for
halanced lines. 1034 x 4% x 14-7/87 in. $10 s/h.

MEJ’s VHF or UHF Tuner

MFJ-921 or MFJ-024 =i
S99 2 O3 U3

MFJ-921 VHF tuner covers both 2 Meters and the
220 MHz bands. MFJ-924 covers 440 MHz. Built-in
SWR/Wattmeter. 8'' x 22" x 3. 2-knob tuning
convenient for mobile or base.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)

« 1 year unconditional guarantee ¢ 30 day money back
guarantee (less s/h) on orders from MFJ ® Free catalog

M F MFJ ENTERPRISES, INC.

Box 494. Miss. State, MS 39762
MEJ . ..

e

(601) 323-5869: TELEX: 53 4590
FAX: (601) 323-6551; Add 56 s/h.

making quality affordable
©°1992 MFJ Enterprises. Inc.




This is the kit of toroids, special 3-M electrical tape, and No. 14
Teflon-coveredwire that is sold by The Wireman (see ads in CQ).

USE YOUR FREE
INFORMATION CARD

Transceiver Control

.
Computer Interface

Control Kenwood, Icom, Yaesu, Ten-Tec and
other transceivers, The low power microminia-
ture electronics is built into the DB-25 connector.
Power is borrowed from the computer, so there is
no power supply (o pick up RFI. No assembly
required. Compatible with Ham Windows, CT,
DXBase, LOGic, and all other rig control soft-
ware. Specily your transceiver make and model
number: we will wire the correct connector for
yvou. Cable and RC-Plus software: $54.95 (45 sm)

Make and Receive Phone Calls
on your own Personal Autopatch!
Lise any phone line and
an HT or base station to
make phone calls from
vour car, Full duplex
(both parties can talk at
the same time) or
simplex (VOX with turn-around beeps).
Programmable local and long distance access
codes. Regenerated DTMF / Pulse dialing.
Automatic CW identification.
1.5 Hx4.6"Ws5,17D RF shielded metal enclosure.
Autopatch $199.95 (s54%) 12V adapter $11.95

Foreign Orders add 510.
CA orders add Sales Tax.
Money back guarantee.

Box 194C « Ben Lomond CA 95005
(408) 335-9120 FAX 335.9121

JLom

CIRCLE 86 ON READER SERVICE CARD
4 e CQ o January1993

Transmatch

Tower

Desired ICE nter
dipole antenna insulator
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Fig. 1- A possible “‘No-No" some amateurs use: dual coax out
to a tower to feed a dipole. Frankly, from a technical standpoint

this can be rather dumb. The outer shield of the coax, from the
rig out to the tower, plus the tower itself and the guy wires can
also be an antenna. All this can, or could, upset a beam pattern
ifthere is a beam (and there usually is) on top of the tower. How-
ever, | know some readers would swear by such a system, and
inthat case | state McCoy s rule: *‘If the darn thing works, leave

multiband dipole with open-wire line. When
| say a ‘‘multiband’’ dipole, | mean a wire
dipole opened at the center and fed with
open-wire line (or it could be an end-fed
dipole, but | have never encouraged the
use of end-fed antennas). One conductor
goes to one side of the dipole and the other
conductor to the other side.

As | pointedout inthe June 1992 CQ ar-
ticle, the dipole length is not really impor-
tant, but attempt to make it more than a
quarter wavelength long at the lowest band
used—in other words, at least 60 feet for
80 meter operation. You may hear many
discussions about how long the feed line
should be, but simply, it should be long
enough to reach the shack. A problem
arises here in that sometimes we end up
with RF voltages in the shack, usually in-
dicating the antenna system load may be
operating at a very high impedance. The
very simple answer tothisistochange the
feed line length by adding more line. If you
are using the type of insulated “openwire”’
line | mentioned, it is no problem to simply
coil up some lengths of the line and insert
this new piece in the feed point at the tuner.
How much line? A complete change would
pe a quarter wavelength of line, but the
answer is to try different lengths to change
the load. You may not need a quarter
wavelength.

| have received calls and letters with
qguestions about open-wire feeders that

it alone.”

bear answering here. For one thing, some
amateurs have had problems of Trans-
matches not being able to handle the an-
tenna system, and they have experienced
arcing or some other weird problem. Sim-
ply put, because a 150 watt Transmatch
means exactly that—it is capable of han-
dling 150 watts, regardless of the load or
system. However, some open-wire-fed di-
poles, on some bands, will exhibit high RF
voltages, and the capacitors in the speci-
fied Transmatch experience RF voltages
that can cause arcs or flashover, This real-
ly means the doggone thing won't handle
the 150 watts! | have just discussed how
to change this condition by changing the
load impedance by altering the length of
feed line.

What about using two lengths of coax
and only using the inner conductors to cre-
ate a '‘shielded’’ open-wire line? (See fig.
1.) It is possible to do this, but there are
several problems which may arise, and I'll
attempt to cover them. First, one would as-
sume here that the impedance of the line
using two 50 ohm conductors would be
100 ohms. But that is not important—at
least if we are going to “tune’’ the line as
we would do with open wire. But let me di
gress for a moment.

Years ago | wrote an article called
“When Is a Feed Line Not a Feed Line?"
(Naturally, the answer is when the feedline
radiates and becomes an antenna.) This

Say YouSaw Itin CQ




article went into considerable discussion
about feed line radiation, and it was based
on an event that at first was very baffling.

't seems two amateurs had bought iden-
tical beams and towers and had very sim-
llar locations. However, the one amateur’s
antennas had good front-to-back ratios on
10 and 20 meters, while the other’s did not.
Keep inmind that these stations were iden-
tical—almost! They wrote to me and
asked why this happened.

At the time | was on a TVI lecture tour
and would be in their area, so | agreed to
stopby. As | said, upon examination, their
antenna installations appeared identical.
They had the same beams, they both had

the ground lengths to move that resonance
out of the band.

Once again going back to our dual coax,
keep in mind we still have relatively lossy
feed lines, plus the fact that these losses
shoot up dramatically when high SWR con-
ditions exist. SWRs of 20to 1 or higher are
common on tuned lines with multiband

use. The real problem here, aside from
losses, is the high RF voltages that can de-
velop on the lines, with the likelihood of line
destruction. Frankly, such an installation

is just not my cup of tea.
In Part || we'll get to decide to bring
open-wire line into the shack—or not to.
(To Be Continued) Iﬂ

LCR 814

DIGITAL METER & LCR METER

DMM 2360

| $129.95
| DMM + LCR Meter

S$199.95
Best Handheld

LCR Meter

Ind uctance:
pH-200H
Dapamance

paluns installed at the antenna, and the
only real difference | could see was the ac-

Very Versatile DMM

Inductance: 1tH - 40H
= Capacitance: 1pF - 40 pF

Temperature: -40 - 302°F

tual length of their respective coaxial feed ‘ .

lines. | reasoned, and as it turned out cor-
rectly, that the problem was feed line radia-
tion (parallel standing waves), and this feed
line radiation was upsetting the normal
peam patterns. We used a grid dip meter
and dipped the outside braid of the coax-
ial lines. The station that had the poor front-
to-back ratio turned out to show a grid-dip
resonance on the outside of the line on
both 10 and 20 meters.

Keep in mind that any wire or metal in
the vicinity of the antennathatis resonant
to the frequency of the power in the anten-
na can couple power from the antenna and
reradiate it. We changed the length of his
coax to get rid of this resonance and the
problem disappeared. His patterns be-
came identicalto those of the other station.
And one more thing: Both stations had bal-
uns at their antenna, which is supposed to
cool offthe lines and cure such problems.
Naturally, | came to the correct conclusion
that a balun may or may not help such a
problem.

Getting back to our dual coax, we can
connect the inner conductors to the bal-
anced output of the Transmatch in the
shack and ground the shields. But what
about the shields out at the dipole? Most
amateurs who have done this have left the
topside shields just “*hanging.'’ Similarly,
if the center of dipole is suspended from
a tower holding a beam or beams, the
shield is grounded to the tower. Fig. 1 illus-
trates such a setup.

Infig. 1 what we have is essentially two
antennas—that’'sright, twoantennas. The
first antenna is a dipole fed by the inner
conductors, and the second is an anten-
na consisting of the tower, fromits ground
up to the shields and then the shields back
to the Transmatch and its ground. In our
world of multiband antennas—ifrom 160
through 10 meters—almost certainly that
ground shield antenna is going to be reso-
nant onone of these bands. And if so, it will
certainly couple power from whichever an-
tenna is being used. If you have such an
installation, grid dip the shields to find the
bands it might be resonant on, and change
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using diode-type temp.
probe TP-DO5  $7.00

Frequency: 1Hz - 4MHz
Logic test: 20MHz
Diode test

Continuity beeper

Volt, current, ohm

3999 count display
Peak hold

Auto power off

10 M£1 input impedance

solt case. 9 V battery,
spare fuse and manual

ALFA ELECTRONICS

P.0. BOX 8089, PRINCETON, NJ 08543
(800) 526-ALFA /(609)275-0220

Complete with test leads,

0.1 pF-20,000 uF
Impedance:
1 mE2-20MK0Q at 1kHz
Dissipation Factor/ Q
Faclor measurements
Zero Adjustment 1o
compensate for
arasitics
est frequency 1kHz
Best for small compo-
nent for high fre-
uency application
weezer type test fix-
lure for surface mount
component $25.00
Padded delux case
$5.00

QUALITY DMM, GOOD RELIABILITY
15 DAY MONEY BACK GUARANTEE
1 YEAR REPLACEMENT WARRANTY
WRITE OR CALL FOR FREE CATALOG

FAX: (609) 275-9536 Visa, MasterCard, American Express C.0.D, Purchase Order Welcome
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How to put MORE power into your antenna and get better and higher signal strength ?77?

- Use the all new MOST OUTSTANDING, HIGHEST EFFICIENCY (97% TO 99%), and the BEST BROADBAND
UNUN (unbalanced to unbalanced) and BALUN (balanced to unbalanced] TRANSFORMERS exclusively designed
and optimized by DR. JERRY SEVICK (W2FMI). Amidon Associates, Inc. now offers the :
widest selection of the W2FMI Baluns and Ununs to meet all your requirements for better
and more consistent communication. Also available in do-it-yourself kits.

Use UNUN transformers for matching 50-ohm cable to:
{1) Vertical antennas, inverted L's and ground
fed slopers (all over good ground systems),
{2} 75-0HM cable,
{3) A junction of two 50-OHM cables,
(4] Shunt-Fed towaers performing as vertical
antennas, and

Use BALUN transformers for matching:
(1) Half-waves dipofes and inverted V's ¢ "4
(2) Quad antennas :
{3) Felded dipoles

{4) Rhombic and V antennas

(5} Yagi beams

(5) The output of a transceiver of class B linear amplifier when an unfavorable VSWA condition exists.

All designs, when used according to instructions, are GUARANTEED to give outstanding performances. Comparisons

with other matching transformers are invited.

POWER RATING: at least ZKW continuous from 1MiHz to 40 MHz.

W2FMI HIGH POWER UNUNS IMPEDANCE MATCH  COMPLETE UNIT PRIGE
2.25:1HUBD 50:22.22-0HMS $45 00
2-1-HUSD 50:25-0HMS 245.00
2:1-HDUS0 522 22-0HMS £50.00
50:25-0HMS
112.5:50-0HMS
100:50-0HMS
112.5:50-0HMS
100:50-0HMS
50:28-0HMS
80:32-0HMS
75:50-0HMS
50:12 5-0HMS
50:12.5-0HMS
50:5.56-0HMS
50:5.56-0HMS
50:28-0HMS
50:12.5-0HMS
50:32-0HMS
50:18-0HMS
HMMUS0(5 diff. ratios) MULTIMATCH UNUN

1.78:1-HMMUSD MULTIMATCH UNUN
(8 differant ratios)

Uneonditfonal money back guarantee for 1 vear on complatad unif.

KIT PRICE FROM $28.00! CALL TODAY!

$45.00
345.00
$30.00

225 1-HU112.5
2:1-HU100
21-HDU100

545.00
345.00
245.00
$50.00
$50.00
$50.00
$45.00
$50.00

1.78:1-HUS0
1.5:1-HUS50
1.5:1-HU7S
4:1-HRU50
4:1-HCUS0
2:1-HRUS0
9:1-HUH50
1.78:1-HDUS0

1.56:1-HDUS0 $50.00

280.00
$80.00

IMPEDANCE MATCH  COMPLETE UNIT PRIGE
50:50-0HMS $55.00
200:50-0HMS $55.00
300:50-0HMS $120.00
450:50-0HMS $150.00
2.25:1-HB112.5 112.5:30-0HMS $120.00
4:1-HB50 50:12.5-0HMS $25.00

NOTE: OTHER BALLN & UNLIV TRANSFORMERS AVANLABLE. PLEASE CALL OF WRITE FOR
ADCHTIONAL DETANL

BOOKS: 1 "Transmision Line Trenslormers Design Handbooks™, Dy Jevny Sevek, WIEMI,
Armiclog Asgociates, R, 1397 58,00 ea

2} Tranemisman Ling Transfoormers ™, by Jerry Sevice WEFMI, AFAL. 1250, S20.00 aa.

ALS{ 2
Iron Powder and Ferrite Products

Millions of Parts in Stock for Immediate Delivery.
Low Cost Experimental Kits.

Call for our FREE tech. ﬂ'I,FEr

ng Beads * Shiglde
Pot Cores » E:;':li;:..-.; « 1

WEZFMI HiGH POWER BALUNS
1:1-HBL50
4:1-HEMZ00
6:1-HB300

g:1-HB450

Foroidal Cores » Shield
Ferrite Hods =

D
it o Mﬂmﬁ.s, INC. w'
Fast reliable service since 1963 ——
2216 East Gladwick Street, Dominguez Hills, CA 90220
TEL: {310) 763-5770 » FAX: {310) 763-2250
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W1ICP concludes this two-part series by
debunking old myths and showing us how easy
it is to work with open-wire line.

Let’s Talk About Wire—Part i
Getting Open-Wire Feeders Into The Shack

WHenever a feed line is resonant on
the same band as the antenna inuse, it is
well nigh impossible to keep the feed line
from coupling energy from the antenna
and reradiating it. But is this important?
The answer is yes and no. If you have a
beam and desire a given pattern, thenyou
certainly don't want the feed line radiating
and giving you something other than the
desired pattern. On the other hand, let's
assume you are using a multiband dipole
fed with open-wire line. The antenna is go-
ing to provide all kinds of patterns, depend-
ing on its length, height, band, etc. Feed-
line radiation in this case is not lost power,
and it is going to go somewhere and maybe
work someone for you. Therefore, such ra-
diation from a multiband dipole feed line
just isn't that important,

As | have already stated, | bring my
open-wire line directly into the shack. | use
a plastic pipe through my wall to bring the
open-wire line to my Transmatch. Some
amateurs don't want to do this, however.
They want coax coming inside. | know of
two rather simple methods of meeting this
requirement, and they both will work well.
Inone case a transformer/balunis usedto
get from the coax to open-wire line. In the
other a section of dual coaxial line is used.

A word or two about coax is in order
here. Acoaxial feedline is supposedtobe
a two-conductor line. The inner conductor
is one lead and the outer braid is the other.
Unfortunately, the outer braid can be
looked at as two conductors—the insige
and outside of the braid. When you phys-
ically attach the outer braid to one side of
the antenna, you of course have physical-
ly attached both the inside and outside of
the braid to the antenna. If the ouiside of
the braid happens to be of a certain impe-

*Technical Editor, CQ, 200 Idaho St., Silver
City, NM 88061

BY LEW McCOY*, W1ICP

!Gna: to antenna
Loop in line for coupling

/

| |B3
&

Grid dipper

Fig. 1- This shows how | couple the grid dip
metertoa loopin the coax. Just laying the
grid dip coil alongside the coax does not
provide a tight enough coupling. As de-
scribed in the text, if you find a dip in one
of the amateur bands, change the coax
length to move the dip out of the band.

dance value (determined by its electrical
length), then you will have a difficult time
keeping RF from flowing back down the
outside of line, causing parallel standing
waves and feeder radiation.

You may read or be warned by many
“experts” that feed-line radiation can
cause TVI or other interference because
such radiation is vertically polarized. If they
are careful “experts" they will say “‘can
cause ' to cover themselves, because
quite simply, they could say all vertical an-
tennas “‘can’’ cause TVI. In really plain,
simple, easy-to-understand language, any
antenna radiation, horizontal and/or verti-
cal, “‘can’’ cause interference. These ex-
perts should realize that a TV installation
has no respect for vertical or horizontal
polarization. The real answer to the prob-
lem is that any decent television set should
have built-in protection or a high-pass filter

added to stop any amateur RF overload.

The reason | emphasize the above is
that recently there has been a flood of
praise forwhat are called “current’’ choke
baluns, which are supposed to stop or pre-
vent feeder radiation. | say ‘‘supposed to
stop,”’ because inmany cases they willdo
a good job, but they are not a cure-all. No
balun is. Most of these have been de-
scribed for use with powers up to 150
watts. | made some tests using coaxial line
with the shields resonant, via the grid dip
meter method, to a 20 meter dipole. | used
a good grade of heavy-duty coax (for high
power), and | tried different amounts of
large ferrite beads installed over the coax
line at the feed point of the antenna. In all
cases, running 1500 watts test, key down,
the beads got too hot to handle, and in sev-
eral cases they actually shattered. Please
understand, this is a worst-case condition
with the coax line braid being resonant at
the operating frequency.

| might add that if you grid dip your coax,
make a small loop of the coax to fit over
the coil of your dipper (see fig. 1). This will
provide the necessary coupling. Also, and
most important, the actual electrical length
of the line cannot be measured with a mea-
suring tape. The electrical length is the
length from the feed point of the antenna,
down to your station, through your equip-
ment, and to the point where the line is re-
turned to real earth ground (and we don't
knowwhere that is, but the grid dipper will
show the resonance). To move the reso-
nance point, | recommend adding coax or
changing the length to ground by using a
longer ground lead. (Don’t, for gosh sakes,
prune your coax; it costs toomuch!) If your
beam is muitiband be sure to check the
other bands, because it may take several
changes inlength to get the resonance out
of each band. You don’t have to move the
resonance far, as long as it is out of the
band.
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Coax

Open wire or
balanced

Fig. 2- The 4 to 1 transformer/balun.

There are a couple of other points that
should be covered before getting down to
coax to open-wire feeder connections.
Years ago when | first described the Ulti-
mate Transmatch, | had the problem of go-
ing from a circuit that was basically single
ended, to a balanced output or line (open-
wire or twin-lead feeders). The answer
boiled down to using a voltage type of bal-
ancing transformer. This is important be-
cause over the years arguments have
erupted about the ratios, standing-wave
maiching, and other things. Keep in mind
this simple fact: All | wanted was a trans-
former to go from unbalanced to balanced
line. SWR had nothing to do with the design
for a very good reason. If you take the com-
posite antenna system load, the antenna
plus feeders, the load presented at the
Transmatch can be almost any value, as
we are not matching that load with the bal-
ancing transformer. We are converting this
balanced unknown load through the Trans-
match to get the load to convert to the un-
balanced 50 ohms, the design type of the
transmitter or transceiver. The SWR at the
balancing transformer is not important.
What is important is that the transformer
should be able to handle the mismatched
currents or voltages. That is point 1.

One other aside here: | mentioned the
heating of the current type of balun. The
4 10 1 voltage balun mentioned above,
when properly built as described here, just
does not "'saturate’ or overheat, as some
people have said. | first made this type of
balun in 1957 and have never had prob-
lems, and | runthe legal limit. Itis true that
this balun may not be ““flat"’ from 160
through 10 meters, but we are not using it

In Part | we showed the basic kit available from The Wireman. Here are the three pow-
dered iron cores wound with the 3M insulating tape.

| have deliberately left this “open’ type construction to show the bifilar windings and

the connections to the coax fitting (S0O-239 type) and the other two leads connected

to the open-wire line. While electrically this would work well, in actual practice the
transformer needs to be mounted in a box or case that is weatherproof.

as a matching transformer. Our aim is to
get from coax to open-wire line and get as
balanced a condition as possible. The
cores | used are T-200 type material, and
they are not as critical as ferrite, which |
would not recommend for this application.
Again, | would refer you to Jerry Sevick's
excellent book for complete details on

YAESU SPECIALISTS
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these materials and transformers.

Point 2 is how efficient is this type of
balancing transformer in providing bal-
anced output to open-wire line? | know | am
being redundant here, but the argument
that has erupted over current versus volt-
age baluns leaves one wondering if the
whole thing is atempest inateapot. Inthe
first place, and | am speaking now about
open-wire feed to a multiband antenna, it
is well nigh impossible not to have some
feeder radiation regardless of the type of
transformer used. However, it is important
to keep in mind that such radiation is not
lost power. 1t is going to go somewhere and
probably will work someone for you. (Ob-
viously, with the current baluntests | men-
tioned above, there is power lost as heat.)
As long as pattern distortion is not a prob-
lem, and it rarely is with wire multiband
antennas, then there should be no concern
if there is some feeder radiation.

Since the inception of the Ultimate
Transmatch some 30 years ago, manufac-
turers have used the balun/transformer
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ner’'s guide to
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dio Equipment Survey. There’s also an
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This is the MFJ-912 four to one open-wire
to coax transformer. This is a rugged unit
designed to handle big mismatches.

method | described back then in their
Transmatch/antenna tuners, and | might
add with good success. So since this has
worked so well for so many years, | am not
about to suggest a change. | am always
guilty of using cliches so | have tried to
avoid them, but believe me, the old cliche
that goes “'If itain't broke, don't fix it'" cer-
tainly applies here! Fig. 2 is the circuit of
this 4 to 1 transformer, and the accompa-

nying photos provide details for construct-
ing the transformer.

The first method of using coax to get out-
side the shack to open wire consists of us-
ing such a balancing transformer. We must
come out of the transmitter/transceiver us-
ing coax toa Transmatch, then additional
coax out to the balancing transformer
which converts the system from coaxial
line to open-wire line. One important point
here: The commonly available built-in an-
tenna tuner used in nearly all modern
transceivers will not do the job. They sim-
ply do not have enough matching range to
handle the mismatches encountered with
a multiband tuned system. For that matter,
in many cases they will not handle an 80
meter trap dipole. A Transmatch that has
a wide matching range is needed. |f you
want to build your own, the handbooks are
full of them.

| do not recommend using long runs of
coax fromthe Transmatch outtothe trans-
former. Try to keep the coax length under
25 feet, and by all means use an RG 8/U
type, not RG 8X or RG 58, even with just
100 watts output. If you run high power,
some very high voltages and currents can
be developed and the coax must be able
to handle them. Therefore, use a good,
nigh-power type of coax.

There are commercial coax to open-
wire line transformers available. The MFJ
type is one (see photo). Thisis an excellent
transformer and will easily handle 10 to 1
or higher SWR mismatches. However, for
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RF POWER 3
AMPLIFIERS i

Pin
Model (W)

Pout Ic Gain/NF
(W) (R)(dB) (dB)

(13.8 V)
Type

90 MHz

0503G -5 1050 6 15/06 LPA

0508G 1 170 28 15/06 Standard
0508R 1 170 28 - Repeater
0510G 10 170 25 15/06  Standard
0510R 10 170 250 - Hepeater
05506 510 375 60 15/06 HPA

0550RH 5-10 3i 60 Repeater HPA
0552G 25-40 375 55 15/06 HPA

0552RH  25-40 R T Repeater HPA
144 MHz

1403G 15 1050 6 15086 LPA

14066 25 100 12 15/06 Standard
1408G ) 150 25 15/06  Standard
1409R 2 150 M Repeater
14106 10 160 25 15/06  Standard
1410R 10 160 24 -~ Repeater
14126 25-45 160 20 15/06 Standard
1412R 25-45 160 19 -f Repeater
14506 4] 350 56 15/06 HPA

1450RH 5 350 56 -~ Repeater HPA
1452G 29 350 50 15/06 HPA

1452RH 25 300 80 =~ Repeater HPA
1454G  50-100 350 40 15/06 HPA

1454RH 50-100 350 40 - Repeater HPA
220 MHz

22036 1-5 1040 6 14/07 LPA

22106 10 130 20 14/0.7 Standard
2210R 10 130 19 - Repeater
22126 30 130 16 14/0.7 Standard
22128 30 130 15 -~ Hepeater
22506 5 220 40 14/0.7 HPA
2250RH 5 250 40 - Repeater HPA
22526 25 220 36 14/07 HPA

2252RH 25 250 3 = Repeater HPA
22546 75 220 32 14/07 HPA

2254RH 75 200 32 -~ Repeater HPA
440 MHz

4403G 1-5 ~25 4 1211 |PA

4410G 10 100 19 12/11  Standard
4410R 10 100 18 -~ Repeater
44126 20-30 100 19 12/11  Standard
4412R 20-30 100 18 =~ Hepeater
444806 5 100 22 1211 HPA

4448R 5 100 22 - Repeater HPA
4450G 5-10 175 34 12111 HPA

4450RE 5-10 178 4 -~ Repeater HPA
44526 25 175 28 12111 HPA

4452RE 25 175 29 - Repeater HPA
445435 15 o 20 121} HPA

4454RE 75 e 2y Repeater HPA

MODEL 14106 MODEL 14506
~ STANDARD HPA

All amplifiers (non-rptr) are linear, alFmode with fully
automatic T/R switching and PTT capability. The receive
preamps use GaAs FET devices rated at 5 dB NF with +18
dBm Jrd order IP. LPA, Standard and HPA amps are
intermittent duty design suitable for base and mobile operation.
Repeater amps are continuous duty, class C.
Amplifier capabilities: High-power, narmow or wideband;
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28W),
Commercial, etc. — consult factory. A complete line of Rx
preamps also available.

RX Preamplifiers

NF Gain
Band Model (dB) (dB) Connector

S0MHz 05208 5 25 BNC
B0MHz D0520N 5 25 N

144 MHz 1420B 5 24 BNC

144 MHz 1420N 5 24 N 8%
220 MHz 2220B 5 22 BNC
220MHz 2220N 5 22 N :
440 MHz 4420B 5 18 GNC
440 MHz 4420N - T £
12GHz 1020B 9 14 BNC
12GHz 1020N 9 14 N

Consult your local dealer or send directly for further
product information. All Products Made in USA,

TTE BN
A, Box
ettt Los Angeles, CA 90025
CIRCLE 55 ON READER SERVICE CARD
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Fig. 3- This shows our goal: to bring the coax through the shack wall (or whatever) out
to a transformer and then to the low-loss open-wire line.

those of you who want to roll your own |
have shown how to make one in the pho-
tos. That way if something goes wrong and
you have to blame someone, that someone
will be me. The Wireman (see ads in CQ)
sells a kit of parts for making the transform-
ers. As | said earlier, don't be concerned
about the 4 to 1 ratio, as we are not con-
cerned with SWR here—at least notinthe
sense most amateurs think of SWR, be-
cause this is not a matching transformer.
The thing to keep in mind is that we have
a transmitter or transceiver that must work
into a 50 ohm load, and we must provide
this load from an unknown antenna system
load. The antenna system load may be very
low or very high impedance with lotsof re-
actance, and truly, the balun/transformer
is only there to get from an unbalanced to
balanced condition; that is all, nothing

more. The Transmaitch itself will convert
the unknown antenna load to 50 ohms.

In fig. 2 a single T-200 core can be used,
with Teflon-covered wire for powers up to
a couple of hundred watts. For 1500 watts,
kKey down continuous duty, three stacked
cores should be used.

Constructionof the transformeris rela-
tively simple. The T-200 corelcores are first
wrapped with a layer of the special insu-
lating tape. If you are using the three cores,
after each one is taped use a couple of
sirips of tape to tiethe three cores togetn-
er. Next put the two free ends of the Teflon
wire inavise and draw the two wires taut.
| would suggest using some strips of the
tape to tape the two conductors together,
making a two-conductor wire. Next insert
this wire “‘ribbon’’ through the cores or
core and wind until you have at least 10

Open wire line to antenna

Transmatch

Fig. 4- Here is the second method of using short lengths of coax to get outside the shack.
The duallengths of parallel coax are brought from the balanced output of the Transmatch,
out through the wall. At that point, we convert to open-wire line.
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turns (10 to 12 turns-are okay). You now
have your transformer. It can be mounted
ona metal plate or U, with a coax fitting on
one side and two terminals on the other
side (for the open-wire line). The entire unit
can then be mounted on an outside wall,
post, or whatever (see fig. 3). When mount-
ed outside, cover the assembly with a plas-
tic freezer box to keep out the rain and
snow. The Wireman tells me that they can
supply two different kits—high or low
power.

As | noted earlier, there are a couple of
commercial units sold in which the trans-
former is already mounted in a case. One
in particular is the MFJ-912 W3INN remote
transformer, which is identical in circuit to
the transformer | described above. This
unit uses two cores, but they are larger
than the three | specified in the home-built
version. They will handle at least 2 kilo-
watts with mismatches that are very high
—10to 1 orgreater. This unitis already in
a weatherproof box with mounting screws
and terminals.

Remember, it is important that the coax

HamCall / CD-ROM
Now With International
500,000 HAMS plus
\ | 1,000's of Public Domain
Ret@y/ Amateur Radio Programs and Data
¥ COROMDISC...... 00un.
Shipping (per order). ... ...
. BucoxmasTeEr Publishing
“ Rt. 4,Box 1630 - Mineral Virginia 23117 T
-  703: BO4-57T7 — B00: 282-5628 NS

from the Transmatch in the shack out to
the transformer be a high-quality line,
RG-8/U type, that will handle 4000 to 5000
RF volts. To repeat: The reason for caution
here is that a high SWR can exist on this
line between the transformer and Trans-
match. A high SWR can cause high voltage
or high current to be present, which could
cause damage to the coax line. For this
reason it is best to keep this coax line as
short as possible.

| realize | didn't use a specific number
here, but short as possible means just that.
| know of some amateurs who have used
as much as 50 feet of coax, but | think this
is begging for trouble. Keep in mind that
a high SWR is likely to exist on this coax
into the Transmatch. For example, an 80
meter dipole, 130 feet long, center fed with
open-wire line, is likely to have an SWR of
10to 1 or higher appearing on the line. This
mismatch also appears across the trans-
former and then goes on to the 50 ohm
coax. The Transmatch in the station con-
verts the mismatch to a pure 50 ohm
match, but there still can be high voltages
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and currents on this coax, so keep it as
short as possible.

Tune up is simple. With the system all
connected and an SWR indicator inthe line
between the transmitter and Transmatch,
apply enough power to obtain a reflected
reading on the SWR bridge. Next adjust the
Transmatch fora null or match as indicat-
ed by the SWR bridge. You canthenbring
up your power to the desired level,

The second system does not require an
external balunftransformer at all. Use the
one that is built into the Transmatch. Use
two equal lengths of coax to get from the
balanced line output of the Transmaich, to
a point outside the house, to the open-wire
line (see fig. 4). The coax is run together
and the two inner conductors will be your
section of feed line. The coax shield is con-
nected together at each end (soldered).
The coax feeders at the Transmatch end
are connectedto the balanced output ter-
minals on the Transmatch. (In this case,
the balun/transformer is already built into
your Transmatch; just about all commer-
cial units have them.) The coax leads at the
outside point are connected (soldered) to
the open-wire conductors, and the shields
are connected to earth ground.

Wait! | know what you are going to say.
What about the impedance of the open-
wire feeders (450 chms) being connected
to the parallel coaxial feeders (100 ohms)?
Isn't this a bad mismatch? It is a mismatch,
but it is of no importance in this case. The
coaxial section is a balanced line, and
there can be no radiation from it (not only
that, it is shielded). The difference in line
impedance does not matter, because we
are matching or adjusting a complete and
complex antenna system load via the
Transmatch.

We could, if we wanted to, make a trans-
mission line of combination impedances
—say, 300 ohm line, 450 ohm line, 600
ohm line, etc.—aslong as both conductors
in each line are perfectly equal in length.
In theory, the radiation from one conduc- |
tor cancels the radiation from the other, so
the line doesn't radiate. If that is true, our
only problem is one of matching this com-
pletely unknown load back to 50 ohms at
the transmitter—and that is what we do.
We adjust the Transmatch as described
earlier. Remember, though, as | mentioned
earlier, to keep the dual coax lines as short
as possible. The same or similar high volt-
ages/currents we mentioned earlier can
exist here.

While | have written this article telling
you what you can do, it is not what | do. |
don't care if the open-wire line comes in-
to the shack. Although | have thoroughly
tested both methods, as | stated at the out-
set, | bring my open-wire line in along with
several coax lines through a sectionof PVC
pipe and then up to the Transmatch. Some-
times, however, amateurs like the idea of
bringing coax all the way in (also it may
keep their wives happy), so be my guest!
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