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BUSINESS MEETING = 3rd of August at the Nike Base
Board Meeting = ? of August

NOTE: The Nike Base is open every monday night from 7pm till
9pm. We Jjust got the 3el up and are back to business thanks to

all that helped especialy Bob WA2IQX who climbed the tower, so
come on down and have a ball!!it!!
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STARS will hold a VE test session on October 11, 1989 at the
Hamburg Junior High School in rooms 117/119, 360 Division street
Hamburg N.Y. 7:00-10:00pm.

Technician thru Extra exams will be given. Please send your
610 applications, a copy of your license and a check for $4.75
made out to ARRL/VEC.

TO ; MATT GORSKI NS2ZM

6117 Broadway

Lancaster, N.Y. 14086
Please 1indicate what test elements you want to take. There will
be NO WALKINS and the registration deadline is October 4th.

The Lancaster Amateur Radio Club will hold a test session on
August 16, for details call MATT GORSKI NS2M 683-1720
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How many of you that take the QST or other Ham magazines
never look at the Special event station articles in the magazine?
At any given month there are at least twenty to fifty special
event stations listed. It is a challange to work some of them and
as a rule for S.A.S.E you get a very colorful card or certificate
for your effort. As an example the July issue had a horse drawn
covered wagon train from South Dakota, the naval air station with
NASA from CA., the undersea Naval station in the state of
Washington, the river boat days from Iowa, an air show from Ful-
ton N.Y., the Kennedy Space center in FLORIDA Etc,Etc. These are
easy stations to work and the beautiful cards they send are worth
the effort. .

If you are interested in upgrading your present ticket
please take advantage of our VE test in October, it will be in
yvour favor as in 1990 the ARRL is making arrangements to change
most of the questions on the tests to favor the new state of the
art. Have you checked your expiration date on your ticket lately?

Boy the clubs two meter repeator sure is getting a good work
out lately for summer. What with contacts from VE3 land and also
some marine mobile contacts from some fisherman out omn their
crafts, plus a few contacts with some of the amusement parks in
the vicinity. It is performing very well.

At the Batavia Hamfest there was a QRP rig set up and run-

ning on solar power. It was quite impressive and the sun shown
brightly making it easy to have contacts. Does any club member
wish to work with Solar Power??? The Nike base has had some ac-

tivity and the eguipment is getting upgraded. Anxious to see how
the beam will work now.
Hope to see you all Aug. 3rd
Guz WBZ2EZU



mance of simple dipoles tor 160 through
40 meters. In addition, I alone does not
cause TVI, but radiation from external
feed-line current can cause severe distor-
tion in the radiation patterns of directive
antennas, such as Yagis and quads. Unless
a gamma match or other type of un-
balanced input-matching scheme is used,
all beam antennas with balanced input ter-
minals require a balun if the optimum per-
formance of the antenna system is to be
achieved when fed with coaxial cable. For
example, when a balun is not employed,
the feed line and tower together become a
scparate, nondirectional antenna. This
produces unwanted vertically polarized
radiation that fills in the rearward null in
the beam pattern, destroying the front-to-
back ratio. The tower radiates along with
the feed line, because currents are induced
through coupling between the feedline
and the tower. -

The Choke Balun

Although many baluns embody some
form of coupling transformer, an alter-
native is to insert an rf choke in the outer
conductor of the feed line. This presents a
high impedance to I without affecting the
internal currents. Advantages of this
method are the lack of limitations on
either maximum SWR or power handling.
In addition, there is no impedance-
transfer error that plagues transformer
types of baluns (causing a skewing of
SWR and impedance piots), because the
choke balun has no coupling transformer
— the feed line goes straight through to
the antenna terminals!

The simplest choke balun is formed by
coiling up a few turns of the feed line,
starting where it connects to the antenna
terminals. In the frequency range of 14 to
30 MHz, several turns of feed line coiled
in an 8-inch diameter form an inductor
with enough series reactance to minimize
Iy and practically eliminate feed-line
radiation. Unfortunately, this form of
choke (with an air core) is not practical
beiow 14 MHz, because too much coiled-
up feed line would be required to reduce I,
to an acceptable level.

A word of caution is in order when the
choke balun is used on tower-mounted
antennas: The choke coil should be placed
directly at the feed terminals of the driven
element. If the coil is placed away from
the feed terminals, any portion of feed
line between the terminals and the coil is
coupled to the boom or mast, which in
turn is coupled to one arm of the driven
element. The result — imbalance of cur-
rents in the driven-element, pattern
skewing and tower radiation.

The frequency range of the choke balun
can be extended to well below 2.0 MHz by
using & core of high-permeability ferrite
instead of air. With higher core
permeability, the choke inductance in-
creases dramatically, thereby retaining the
high reactance needed to minimize I3 at
the lower frequencies. Of great impor-
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tance, no core saturation occurs at high-
power levels in tiie choke ‘balun (a serious
problem in transformer-type baluns),
because the core excitation is low level,
produced only by I; and not by the high
internal current that feeds the antenna.

At my suggestion, Reisert made his
choke balun with a Q1 material (u = 12§
to 400) ferrite toroid, winding 9 turns of
RG-141/U coaxial cable on the core for
use from 14 to 30 MHz.® However, his
12-turn balun appears 10 provide marginal
performance at 4 MHz. The problem
stems from the toroidal winding arrange-
ment. It is difficult to get a tight wrap of
coaxial cable around the toroid, resulting
in a coupling loss that makes it impassible
to utilize the full value of the core
permeability.

Balua Coastruction Usiag Ferrite Beads

I have obtained - greatly improved
choke-balun performance by placing
several ferrite beads or sleeves of even
higher permeability around the coaxial
feed line.® For readers who wish to build
this simple coaxial balun, bead materials
of various size and rf characteristics are
available that dramatically increase both
the reactance and resistance of a conduc-
tor. (Adding resistance to the reactance in
this circuit improves the operational
bandwidth of the balun with no increase
in loss.) In general, the impedance of the
outer coaxizl braid surface increases
almost proportionately with the number
of beads placed over it. A combination of
50-ohm teflon-dielectric RG-303/U cable
(or RG-141/U, with the fabric covering
removed) and ferrite beads having an ID
of 0.197 in. and a length of 0.190 in.,
form a superb, compact, wide-band
balun.” While the two inner conductors of
the coaxial cable remain unaffected, the
beads introduce a high impedance in series
with the braid outer surface. This con-
figuration effectively isolates the external
output terminal of the feed line from that
at the input end.

A test balun was made by slipping 300
no. 73 beads ( = 2500 to 4000) over a
piece of RG-303 coaxial cable. The im-
pedance of the outer conductor of the
cable measured 4500 + j3800 ohms at 4.0
MHz; 15.6 + j13.1 ohms was measured

tilizing a single bead. For practical
baluns (less than 12 in. long, including
connector) used from 1.8 to 30 MHz, use
50 no. 73 beads (Amidon no. FB-73-2401
or Fair-Rite no. 2673002401-0); for 30 to
250 MHz, use 25 no. 43 beads (M =9501t0
3000, Amidon no. FB-43-2401 or Fair-
Rite no. 2643002401). No. 64 beads u=
250 to 375) are recommended for use
above 200 MHz, but I have not yet ex-
perimented with them.® The coaxial cable
need only be long enough to hold the
beads, and to access the end connectors.

The graphs in Fig. 3 show the measured
values of series resistance (R), reactance
(X) and impedance (Z) versus frequency
of the outer braid surface of a choke

balun, for both the 25- and $0-bead types.
With either balun, I3 will be negligible.
Using a balance-measuring technique
learned from my RCA antenna-lab col-
league, O. M. Woodward, the output ter.
minal imbalance relative to ground of
these baluns is undetectable using an HP-
410C rf VTVM.®

At legal input levels, no power-handling
problems will arise using these baluns,
because the cw power-handling capability
of the cable is 3.5 kW at 50 MHz, and
9 kW at 10 MHz.'® Any suitable connec-
tor that will mate with the load end of
your feed line can be used at the input of
the balun, and the balanced-output ter-
minais may simply be pigtails formed by
the inner and outer conductors of the feed
line. Methods for connecting the output
terminals to the antenna are left to the in-
genuity of the reader.

To emphasize simplicity, what vhf
antenna buff wouldn't delight in dumping
his unwicldy, frequency-sensitive, half-
wavelength line balun? He can replace it
by simply putting some ferrite beads on
the last few inches of his coaxial feed
line! )
Notes

J. , “RF Impedance Bridge Measuremen:
Errors and Corrections,”” Hem Radio, May 1979,
}G. Hall, ed., The ARRL Antenna Book, l4ih ed.

(Newingion: ARRL, 1982), Chapter §, p. §.

*J. Reisert, **Simpie and Efficient Broadband Balun,*
Ham Radio, Sept. 1978, p. 12.

“W. Orr, *“*Muktiple Dioole for Portabie Use," Hem
Radio, May 1970, p. 14,

'!'6:: note 3.

*D. DeMaw, Ferromagnetic Core Desig) n and Applico-
tion Hondbook (Englewood Cliffs, NJ: Prentice-
Hall, Inc., 1981), Chapter 4.

'mm = in. X 25.4.

‘Ferrite bead materials are available from Amidon
Associates, 12033 Ousego St., N. Hollywood, CA
91607, or Fair-Rite Products Corp., | Commercial
Row, Wallkill, NY 12589.

*0. Woodward, Jr., *‘Balance Measurements on
Balun Transformers,” Electronics, Sept. 1953,

. 188. ,
"lfF Transmission Line Catslop and Handbook,
g‘:. TL-6 (Wallingford, CT: Times Wire and Cable
. 1972).

Strays s’

QEX: THE EXPERIMENTERS®
EXCHANGE

Wonder what you’ve been missing by not
subscribing to QEX, the ARRL newsletter
for experimenters? Among the features in
the February issue were:
® Second ARRL Packet Conference Pre-
registration
® “PROM Programmer/Reader and
Utility Software for the 2708 and 2716,"
by G. M. Palmer, K8LG
® “VHF + Technology,” by
Krauss, WA2GFP

QEX is edited by Paul Rinaldo, W4RI,
and is published monthly. The special
subscription rate for ARRL members is $6
for 12 issues; for nonmembers, $12. There
are additional postage surcharges for
mailing outside the U.S.; write Head-
quarters for details.

Geoff
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