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Figure 1—The
humble
beginnings of a
terrific anlenna.

Figure 2—The quadrifilar helix antenna
with two of the four legs (filars) of one loop
attached.

30-pound monitor oscilloscope, azfel rota-
tor controls for the helical antennas and a
multitode of other devices including the
drum-driver amplifiers and homemade de-
modulator. This station provided coverage
of the polar-orbiting and geostationary sat-
ellites and furnished me with “tons™ of data,
Over time, my weather-satellite station
evolved mio a replica of mission comrol
e the manned-spaceflight program! [ had
st much gear, it had (o be housed in a shed
separate from the house

Today

Mow, my entire weuther-satellite station
sits unobirusively in one corner of the
shack, occupying an area of less than one
sjuare foot—about the same size as my

Figure 3—This view shows the QHA with
all four legs in place. The ends of the PVC
cross arms hat hold the coaxial leg are
nolched; tha wire elemants pass through
holes drilled in the ends af their supporting
Cross arms,

outbozrd DSP filter. My PC—now the dis-
play for weather-sat photos—is used for
many applications, so an A/B switch allows
me totoggle the PC between the printer and
the weather-satellite interface.

What | needed next was a simple an-
ienna system for unatiended operation—
something without rotators—something
that would provide fairly good coverage,
from about 20" above the horizon on an
overhead pass, Tewas a simple request, but
apparently one without & simple solution,

Background

Initially I used a VHF discone antenna
with mixed results. The discone had a good
low-elevation capture angle, but exhibited
seéverc paltern nulls a few minuies afiter

acquisition of signal and again when the
sutellite was nearly overhead. The fades
and nulls repeated later as it approached
the other horizon. Aboul this time, Dave
Bodnar, NAENM (who got me reinteresied
in the anlenna project), built a turnstile-
reflector (T-R) array, The antenna worked
fairly well but exhibited signal dropout
caused by several nulls in the pattern. Dave
built two more T-Rs, relocating them for
comparison purposes. Unfortunately, the
pntennas  retained their characieristic
fades and nulls. Another experimenter and
I built T-Rs and we expericnced the same
results. 1 suggested that we move on 1o
the Lindenblad antenna, The Lindenblad
proved 1o be a much better antenna for our
needs than either the T-R or the discone,
but still exhibited nulls and Fades, Over a
period of several months, 1 evaluated the
antennas and found that by switching from
one antenna to another on the downside of
a fade, | could obtain a fade-free picture,
but lost some data during the switching in-
terval. Such an arrangement isn't condu-
cive to unattended operation, 5o my guest
lor a fade-free antenna continned.

The Quadrifilar Helix Antenna

Several magarines have published ar-
ticles on the construction of the quadrifilar
helix antenna (QHA) originally developed
by Dr. Kilgus,' but the articles themselves
were generally reader unfriendly—some
more than others. One exception is Reflec-
fions by Wali Maxwell, W2DU.Z Walt had
considerable experience evaluating and
testing this antenna while employed as an
engineer for RCA.

Part of the problem of replicating the
antenna lies in its geometry. The QHA is
difficult to describe and photograph. Some
of the artist's renditions left me with more
questions than answers, and some connec-
lions between elemenis as shown conflicted
with previously published data. However,
those who have successfully constrocted
the antenna say it is the single-antenna an-
swer o satellite reception for the low-
Earth-orhiting satellites. 1 agree,

Design Considerations

I had misgivings aboul the QHA con-
struction because the experts implied that
sophisticated equipment is necessary to
adjust and test the antenna. I don't disagree
with that assumption, but I do krow thatit"s
possible 1o construct a successfully per-
forming QHA by lollowing a cookbook
approach using scaled figures from a suc-
cessful QHA. These data—uosed as the de-
sign basis for our antennas—were pub-
lished in an article deseribing the design
of a pair of circularly polarized S-band
communication-satellite antennas for the
Air Force* and designed 1o be spacecrail
mounted. Using this anenna as a model,
we've constructed more than six QHAs,

'Motes appear on page 34
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mostly for the weather-satellite frequencies
and some for the polar-orbiting 2-meter and
T-centimeter satellites with excellent re-
sults—withour the need for adjusiments
and tuning. Precision construction is nol
my forte, but by following some prescribed
universal calculations, a reproducible and
satisfactory antenna can be built using
simple toals, The proef is in the results,
The ultrahigh frequencies require a high
degree of constructional precision because
of the antenna's small size. For instance,
the antenna used for the Air Force at 2.2
GHz has a diameter of 0,92 inch and a
length of 1.39 inches! Nested inside this
helix 15 asmaller helix, 0.837 inch in diam-
eter and 1.27 inches in length, In my opin-
ion, construction of an antenna thar size
requires the skill of a watchmaker! On the
other hand, 2 QHA for 137.5 MHz is 22.4

inches long and almost 15 inches in diam-  Figure 4=—~Ancther view of the QHA. a::h

eter. The smaller, nested helix measures e

20.5 by 13,5 inches; for 2 meters, the an- LA

tenna is "”[[“E:?ﬁ.'.' sr]nnltez. ﬁ]t].tfj: nas of [:}is Table 1 :‘"

size are not difficult te duplicate even for ? ; I

those of us who are “constructionally chal- ﬂuadr:;l a;:;:: Antenna Dlm;"'s:ins it

lenged” (usi :-cut pieces, I can build ¢ ' S ALELOR il
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A hall-turn half-wavelength QHA has  4qe 27 09 13.76 4,80 B.dd 15.17 .68 7.0d

a thegretical gain of 5 dBi and a 3-dB
beamwidth of abont 115%, with a character-
istic impedance of 40 L2, The antenna con-
sists basically of a four-element, half-turn
helical antenna, with each pair of elements
described as a bifilar, both of which are fed
in phase quadrature. Several feed methods
can be employed, all of which appeared to
be too complicated for us with the excep-
tion of the infinite-balun design, which uses
alength of coax as one of the four elements.
To produce the necessary M0 ° phase differ-
ence between the bifilar elements, either of
two methods can be used, One 15 1o use the
same size bifilars, which essentially con-

sist of two twisted loops with their vertical -

axes centered and aligned, and the loops
rotated so that they’re 90% to each other
(like an egg-beater), and wsing a gquadra-
ture hybrid feed. Such an antenna requires
fwe feed lines, one for each of the filar
pairs, The second and more practical
method, in my estimation, is the self-phas-
ing system, which uses different-size loaps:
a larger loop designed to resonate below
the design frequency (providing an induc-
tive reactance component) and a smaller
loop to resonate kigher than the design fre-
quency (introducing a capacitive-reaciance
component), causing the current Lo lead in
the smaller loop and lag in the larger loop.
The element lengths are 05360 & for the
larger loop, and 0.508 A lor the smaller
loop, According to the range tests per-
formed by W2DU, to achieve G fimum cir-
cular polarization, the wire used in the con-
struction of the bifilar elements should be
0.0088 X in diameter. Walt indicates that in
the quadrifilar mode, the fields from the
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Figure 5—An end-on view of the top of the
CIHA prior to soldering the loops and
installing the PVC cap.

individual bifilar helices combine in opli-
mum phase to obtain unidirectional end-
fire gain. The currents in the two bifilars
must be in guadrature phase. This 90° rela-
tionshipis obtained by making their respec-
tive terminal impedances R + fX and R — /X
where X = R, so that the currents in the
respeclive helices are —45° and +45°, The
critical parameter in this relationship is the
terminal reacrance, X, where the distrib-
uted inductance of the helical element is
the primary determining factor. This as-
sures the £45° current relationship neces-
sary 1o obtain true circular polarization in
the combined fields and to obtain maximum
forward radiation and minimuem back lobe.
Failure to achicve the optimum element

diameter of O.0088 A results in a form of

elliptical, rather than true circular polar-
ization, and the performance may be a few
tenths of i decibel below optimum, accord-

ing to Walt"s caleulations. For my antenna,
using #10 wire iranslates roughly 1o an ele-
ment diameter of 0.0012 & at 137.5 MHz—
not ideal, bue good enough.

To get a grasp of the QHA's topogra-
phy, visualize the antenna as consisting of
two concentric cylinders over which the
helices are wound (see Figures | through
5). Intwo-dimensional space, the cylinders
can be represented by two nested reciangles
depicting the height and width of the cylin-
ders, The width of the larger cylinder (or
rectangle) can be represented by 0,173 &,
and the widih of the smaller cvlinder repre-
sented by 0.156 &, The length of the larger
cylinder or rectangle can be represented by
0.260 2, and the length of the smaller rect-
angle or cylinder can be represented by
0.238 A, Using these figures, you should be
able to scale the QHA to virtnally any fre-
quency. Table | shows some representa-
rive anienna sizes for various frequencies,
along with the universal parameters needed
o arrive at these figures.

Physical Construction

After several false siarts using plywoomld
circles and plastic-bucket forms to hold the
helices, I opted for a simple PYC solution
that not only is the simplest from a con-
structional standpoint, but also the bhest
for wind loading. 1 use a 25-inch-long
piece of schedule 40, 2-inch-diameter PYC
pipe for the vertical member. The cross
arms that support the helices are six pieces
af Yzinch-diameter PVC tubing: three the



* The prototype worked better than
~ expected and duplicates required no
 significant changes.
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Figure 6—Drawing of the QHA identifying the individual lags;

zee text for an explanation.
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Figqure ¥—At A, element conneclions at
the top of the antenna. B shows the
cennections 2t the bottom of the antenna.
The identifiers are those shown in Figure &
and explained in the laxi.

Figure 8—It's said that “The proof of the pudding is in the
eating.” To a weather-satellite tracker, clear, no-fade, no-noise
pictures such as this one—compliments of W3KH's quadrifilar

helix antenna—are delicious fare!

width of the large rectangle or cylinder,
and three the width of the smaller cylinder.
Two cross arms are necded for the top and
bottom of each cylinder. The cross arms
are oriented perpendicularly to the vertical
member and parallel to each other. A third
cross arm is placed midway hetween the
twoata90” angle. This process is repeated
for the smaller cylindrical dimengions us-
ing the three smaller cross arms with the
top and bottom pieces oriented 20° to the
large pieces. Using *v-inch-diameter holes
in the 2-inch pipe ensures a reasonably
snug fit for the Ye-inch-diameter cross
picces. Each cross arm is drilled {or
notched) at its ends o accept the lengths
of wire and coax used for the elements,
Then the cross arms are centered and
cemented in place with PYC cement. Far
the weather-satellite antennas, T use #10
copperclad antenna wire for three of the
helices and a length of RG-8 for the balun,
which is also the fourth helix. (1 do not
consider the velocity factor of the coax leg
for length calculation.) For the UHF an-
tennas, [ use #10 sofi-drawn copper wire

and RG-38 coax. Copperclad wire 15 diffi-
cult ter waork with, but holds its shape well,
Smaller antennas can be built without the
cross arms becanse the wire is sulficiently
self-supporting, _

To minimize confusion :'eg'_q.'rding the
connections and te indicate the individuoal
legs of the helices, 1 lahel each loop or cyl-
inder as B (for bag) and 5 (Tor small); T and
B indicate top and bottom. See Figures 6
and 7.1 split each loop using leg designa-
tors as BIT and BI1B, B2T and B2B, 51T
and S1B and 52T and 528, with B2 being
the length of coax and the other three legs
as wires. For right-hand circular polariza-
tiom (RHCP) [ wind the helices counter-
clockwire as viewed from the top, This is
cantrary o conventional axial-mode helix
construction, (For LHCP, the turns rotate
clockwise as viewed trom the top. ) See Fig-
ure 7 for the proper connections for the 1op
view. When the antenna is completed, the
view shows that there are two connections
made to the center conductor of the coax
(B2 top. These are BIT and 51T, fora wowal
of three wires on one connection., 52T
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connects to B2T braid. The bottom of the
antenna has 5 1B and 528 soldered wogether
1 complete the smaller loop, B1B and the
braid of B2B are soldered together. T attach
an 50-23% connector io the bottom by sol-
dering the center conductor of B2B to the
center of the connector and the brad of B2B
Lo the connector’s shell, The bottom now
has two connections to the braid: one to leg
BIE, the ather to the shell of the connector,
There's only one connection to the center
conductor of B2B that goes to the S0-239
CEnter pin.

Insulator ﬂuality

A question arose concerning the dielec-
tric quality of the tubing and pipe wsed for
the insulating material. Antennas—being
reciprocal devices—exhibil losses on a
percentage basis, the percentage ratio be-
ing the same for transmit and receive, Al-
though signal less may not be as apparent
on receive with a 2-pV signal as with a
transmitted signal of 100 W {ie, it would
be apparent if dielectric losses caused the
PV C cross arms to melt!), signal loss could
be a significant factor depending on the
quality of the insulating material used in
construction. As a test, 1 popped the pipe
into the microwave and “nuked™ it for one
minute. The white PYC pipe and the tan
CPVC tubing showed no significant heat-
ing, s0 1 concluded that they’re okay for
wse gy insulating materials at 137.5 MHz or
thereabouts.

The antennas cost me nothing because
the scrap picces of PYC pipe, tubing and
connectors were on hand. Total price for all
new materials—including the price of a
suitable connector—should be in the neigh-
borhood of §8 or less,

Results

1 use a 70-foot section of RG-9 berween
the receiver and antenna, which 15 mounted
about 12 feet above ground. As with the
earlier antennas, I use a preamp in the
shack. With AOS (acquisition of siznal) on
the first scheduled pass of NOAA- 14, Twas
pleasantly surpriged 1o receive the first of
many fade-free passes from the weather
satellites, including some spectacular pic-
tures from the Russian Meteors! Although
the design indicates a 3-dB beamwidth of
1407, an overhead pass provides useful daca
down 1o 107 above the horizon. (My loca-
tion has a poor horizon, being located in a
villey with hills in all directions bui south, )
I've also received almost-full-frame pic-
tures of the West Coast and northern
Mexico at a maximum elevation angle of
anly 12% a1 my location. (The 70-¢cm an-
tenna works fine for PACSATs, although
Doppler effect makes manual tracking dif-
ficult.} The weather-satellite antenna pro-
tolype worked better than expected and a
number of copies built by others required
no significant changes. The quadrifilar he-
lix antenna is definfredy a winner! And be-
lieve me, ir's easy fo build!
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Eugene “Buck™ Ruperto, WIKH, was first li
censed ax WI0YG in 1950, then upgrided o

THE LOW AND MEDIUM FREQUENCY
RADIO SCRAP BOOK
By Ken Corneti, W2IME

Publisned by Ken Cornell, 225 Baltimore
Ave, Poinr Pleasanr Beach, NJ 08742, Tele-
phone B08-899-1664. Jth Edition, 1996,
Sl I inches, stapled, BEW figures, 99 pp,
BI7.50 including shipping at hoak rare,
BIR.73 shipped first-closs medl, 32700 Ex-
rope Air Mail (U8 finds) and 822,00 Adr Mail
(LS funds) to ather parts of the world,

Reviewed by Paul Danzer, NIIT
Axxextant Techmical Editar

Want a real challenge? Pick a sel of fre-
quencies where you are limited o low power,
antenna length is regulated to a tiny fraction
of a wavelength, the noise level is usually
very high, and propagation is primarily
ground wave. In addition, you will have ce-
casional competition friom commercial sea-
tions, incessant power ling conducted noise,
and only a handful of fellow enthusiasts close
enough to talk to. Scounds like no one would
really want to do this? Well, Ken Cornell,
W2IMB, believes that many people would
want oo ory it and if you notice his most re-
cent book is the 10th edition, it appears he is
correct,

Of course, the popularity of the book may
be due o it its content—it is really a mini-
manual on circuits and home constroction
prajects. [teontains helptul hings for the firs-
time builder and the details of a dozen one-
night projects. Many of the hints and tips are
very practical —related by someone who has
been homebrewing for many years. As an
example, suppose you want to madily a cir-
cuit you built a few years ago, or perhaps
build another one? Do you remember how
many turns you wound for the inductor?
W2IMB suggests using white Ly pewriler cor-

Extra Class in 4957, Buck worked for Ameri-
cumn Afrlines ay a radio aperarar and parived
from the Federal Aviation Admiriztration,
where he worked for 13 vears as o data systems
Fpecialist, svsiems anadyvsl and techinical writer.
Brck was the manager of auramarion for the
ARTS H{ system (the automated radar ferminal
system for tracking aivcraft) several vears be-
fore retivement. Sl Aving, Buck holds a com-
mercial pilol s leense and is a ceritfied fTighs
instrucior, with ratings for aircraft, insiru-
ments angd gliders, Flving, fe savs, accounts for
hix interest in the weather. Buck’s Amateur
Reedio fnterests mclude working the OSCAR
sarellites, especially those with Molniva ortits
fike AC- 10 and 13, He's an avid istand and DX
chaser, af the Top of the Honor Roll and halds
i WHOWEP 2i-wpm CW certificare. Buck's a
{ong-tine member of MENSA. You can reach
Buck ar 1033 MeGuffev Rd, West Alexander,
PA 15376, e-mail wIikh@pulsenef.com.

Phoros by tie aurhor 5%

rection fluid to form a smooth surface on the
coil, and then marking it with a feh marker,
Worried aboul connecting a low current drain
circuit backwards to its power supply and
blowing the circuit™ Just put a diode in series
with the positive lead. If vou now connect it
backwards, no current will flow, !

Many of the circuits, although printed
with the values for the LEF and MF bands, are
equally applicable to most of the HF bham
bands. A number of simple converting mix-
ers are shown for converting LF to HE, but
they can also he vsed to convert HE ham or
SWEBC w broadcast-band receivers,

Moise is a problem at low frequencies, so
the book naturally includes audio filters, and
even one regenerative filter—:shades of the
ald Mational Select-€2-dect. Circuits such as
small sudie amplifiers, wave traps and power
supplies are scattered through the book, A
numkber of loop and ferrite core anlennas are
shown. It is difficult to know how well they
work, but they sure look like they would be
fun to build!

As in previows editions, simple excit-
ers for the 160 o 190-kHz unlicensed
{(LOWFER) band are shown. They meel the
FCC requirements of 1 W maximum final
output, and a maximum combined antenna
and transmission line length of 15 meters.
Otherdesigns for the 51010 1705 (MEDFER)
hand—I1 00 mW maximum input w0 the final
with a combined transmission line and an-
tennd length of 3 meters maximum-—also
are inchided.

If you want 1o try something different
while our friendly sunspots are in hiding, Ken
Cornell’s latest book is certainly one inter-
esting place to start,

' Some manufacturers usa the opposile tech-
nigue on Righ-current eguipmant. They con-
nect a heavy power diode backwards, across
the power supply leads. Then, if you revearse
the supply leads, the fuse presumably will
blaw batore the equipmeant doss—and, undar
normal conditions, the supply voltage to the
equipmeant is not reducad by the drep in a
saries diode. But natica the word prasumabiy.
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replacement drive belts. Then, one day as |
wus driving past a local bearing supply
company, the “bulb in my head™ lit. An-
ather day, [ stopped te check out the
company ' s supply of 0 rings. Using an old
belt from the SB-102 us o sample, the clerk
came upwitha Va2 e 2V e-inch OD O ring.
The rings are sold in bags of five at $3.50
plus tax. | needed anly three rings (belts),
bt now have two spares to go with the rig
when Lsell it ar s swap fest.

COHERENT CW AND GPS—SOME
IDEAS

By William H. Alliseon, WINCH, 4850
Greenshurg Rd, Murevseille, PA 15668,
williama@ nb.nel

2 The excellent article by Brooks Shera,
WSOIM,® can alse be the basis for a com-
ing of age for coherent CW. With a fre-
guency {and hence, timing ) standard beter
than 1 part in 10", it should be practical to
keep a coherent CW transmitter and re-
ceiver synchronized for something like a
vear at specds up to 400 WPM, with no fur-
ther synchronizing adjustments! {And—
thanks to the orbiting GPS atomic clocks—
at global distances).

The original concept for coherent CW
had obvious advantages in lerms of very
narrow bandwidths, maximizing the num-
ber of stations thal could operate within an
assigned band and the ability to copy sig-
nals down in the noise, But the thought of
copying hours on end of perfectly sen
Morse at the proposed 12 WPM is encugh
te send any experienced CW aperator run-
ning for the hills!

Improved timing from the GPS satellites
will allow the 12-WPM-only idea 1o be
serapped in favor of a selectable set of code
speeds suitable for most operator skill lev-
els, For example, speeds of 10, 12, 13.3, 15,
17, 20, 24, 30 and 40 WPM might he se-
lected by the stations in contact by using
multiples of o hasic (fastest) timing interval
for each Marse character, The sel of speeds
in this cxample would he available using
Basic timing interval corresponding to a dot
lengthat 120 WPM, which would still allow
two stations to remain synched for months
without further adjustment,

Coherent CW on this new basis pro-
vides something for everyone interesied in
CW operation. An operator could select
copy by ear, and send using a conventional
key or keyer. The operator would hear the
as-keyed sidetone, and remain blissfully
unaware that a microcompuier interlaced
1o Lthe ransmiatter was continuously adjust-
ing the Morse timing w match the timing
of the coherent CW channel, The only clue
might be an occasional prempt from the
computer if the timing ol the keyed-in
message starts o fall behind the timing of
the transmitted coherent CW signal. On the
other hand, the operator not interested in

‘Brooks Shera, WS0OJM, “A GPE-Basad Fre-
cuency Standard,” QST, Jul 1938, pp 37-43.
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CW per s¢ can type a message os if for
Packet or RTTY, and allow the compuler
to copy the return message and display it
on a monilor or send it o a printer.

Faster code speeds would, of course,
resull in wider bandwidths, But this should
not be a limiting factor, considering the
small bandwidth needed anyway: the data
rate per Hertz of band width would be main-
tained regardless. In fact, mark and space
frequencies could be used, resulling in a
readability improvement of several deci-
bels. These frequencies could be separated
by several hundred Here for better fre-
quency diversity. Several channel frequen-
cies could then be interleaved, so that other
stations could operate between them using
channel spacing smaller than the mark and
space difference of any two slaticns in com-
munication. Even separate dot and dash
frequencies, with other mark and space
arrangements, can be considered. The over-
whelming number of arrangements pos-
sible abviously calls for setting standards.

With synchronized coherent CW using
channelized frequencies, it will be much
easier touse correlation techniques Lo copy
signals down in the noise. The computer at
the receiving end need only determine il 2
signal was, or was not, present in each tim-
ing interval, Use of separate mark and space
trequencics would Turther improve the re-
lighility of this decision, and added im-
pravemenl could come from the standard
Morse timing and its 113 dot/dash ratio, {IT
geparate dot and dash freguencies were
used, the fact that a station would never
send a dot and dash simultaneously could
be used for a further gain in reliabality, hut
now the extra bandwidth starts to add up).
Finally, when automatic (compulery copy
is in use, the computer could reject any non-
Morse combination of dots and dashes, for
MOTE #CCUTACY.

This is a bit of speculation on my part as
to what might now be done with coberent
CW. Gelling something started needs the
cooperation of several interested hams. 1
would appreciate bearing from others in-
perested in trying it, or who have sugges-
tiens on chinges.

Latters for this column magﬁbe sant to Technical
Carmespandence, ARRL, 225 Main 5t, Mawington,
CT 06111, or via e-mail to ppagel@arrl.org.
Pleasa include your name, call sign, complete
mailing address, daytime 1elephana number and
e-mail addrass on all correspondenca. Whelher
praising or crilicizing a work, pleasa send (he

author(s) a copy of vour commenis. The publishers
of Q5T aseurne no responsibility for statements
made herein by correspondents, ]

& Please refer to “The W3KH Quadrifilar
Helix Antenna,’” (8T, Aug 1996, page 33,
Figure 7. The labels S1T and 52T in Figure
TA are transposed; please reverse them,
—inx Eupene F. Ruperio, WIKH 05% |

The ARRL WLCC numbered cerlificale is
awarded to amaleurs who submil written confirma-
tians for contacts with the minimurm number af Wald-
enhead grid-squars locators (indicated in fabics) lor
cach band listing. The numbsers preceding tha call
signs indicate lotal grid squares claimed, The num-
bers following Lthe call signs Indicate endorsemenl
lels clalmed. The totals shown are lor credits given
from February 2, 1989 to April 16, 1999, The VUCC
application form, field sheels and complete list of
VHF awards Managers can bo found on the Web at
hitp:fiwww.arrl orglawardsfvucc!, Ploase senc an
SASE if you cannof download the forms online
YUCC lapel pins are available for $5 each. If you
have questions concerning VUGG, send an e-rmall
ta vuecc @arrl.org.

Compifed By Bilil Moore, NGTL, Century Clubs
Maragar

S0 KHz 223 MMz
100 50
1007 MM 1m Waln
1008 vngsful‘r's
1008
1010 KLTHG 432 MHz
M1 KARD 50
112 Kasw 76 WISESA
13 KRR T K7 XD
1014 MEDP HEF A 100
1015 MEDPM
CK1MP 150 1286
A C
0 5 3
m@fﬂg o KIHZO 75
175
WOEK az5 .70
W5DOE 200 J
KLTNO 275 ap WABHJF
KBLO 175
KEPT 20 10 GHz
LN 400 5
100 WAARF
144 MHz
100 Satellite
1 KEDOK roe
B KYASA M1JEZ 210
563 NY2Z KaTL 450
RBBO i
WAIPWP 125 (5% |

FREE FIELD DAY SOFTWARE

2 Seott, M3FIP, is offering [ree logging soft-
ware just in lime for Field Day. His Freld Day
Logring Propram, version 1.0, checks for du-
plicates {including partials), lists scctions (that
change color when they ve been worked), lists
all contacts, writes ASCI log, dupe and sum-
mary files, and provides many statistics, You
can download it [rom the Web at httpedf
members.aol.comfsnkdavis/pagel himl.

| would like to get in touch with...

£, anyone who may have knownmy grand-
father, Climton “Pappy™ Painter, WSHNE.
He passed away in November 1998, This is
my Techle attempt to lay him to rest since |
live in Okinawa and was unable to be with
my Tamily at the funeral, You can contact
me, Jill  Syrotchen, via e-mail  al
syrotchen @ sunnynel.or.jp.

FREE E-MAIL AND WEB HOSTING

O Mike Crane, KCSGIN. is offering free e-
mail and Web hosting to amateurs al the
Ham's Met International Amateur Radio
Club site at http:fwww.hamsnet.net/
homehtm. Services include up to 5 Mbytes
of mailbox and personal Web page space,
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Figure 3—A schematic of W3NZ's circuit that lets the |C-708 Mk 2 transceiver control an
external pawsr amplifier. All resistors are V4-W, 5% units. Equivalent parts may be
substituted for those shown. BS and RSU numbers are RadioShack catalog numbers.

J1—Jack for amplifiar key line (builder's
choice)
K1—12-\ read relay (RS 275-233)

the trimpot until the fan starts then slowly
back it off until the fan just stops, This
should ensure that the fan stops running
when the diode relurns @ near room lem-
perature. The voltage across the biss diode
inmy amplifier drops significanily when RE
drive i= applied. This causes the fan o turn
on immediately. and it will follow CW key-
ing or 5B voice peaks until the temperature
of the heat sink rises above room lempera-
ture. Once the amplitier has warmed & bit,
the fan switches on (10105 of 1) when drive is
applied and remains on, rather switching
follow keying or voice peaks. The fan does
not swilch off until the heat sink lemperature
relirns 1o near room temperature,

This type of contrad circuit can he ap-
plied to any cxisting amplifier that uses a
dinde (or transistor base-emitter junction)
to temperature stabilize s de operating
point. For other cooling applications, such
as g power supply or FET amplifier, a stud-
mount diode can be mounted on the deviee™s
heal sink 1oact as a tempararure sensor. Just
about any diode can be use Tor simple onf
off eontrol. There are special ternperature-
senaing dindes availahle for precision tem-
perature-control or measurement applica-
tions.* They exhibit a linear change in
junctien voltage with temperature. —Lorry
Ease, WIHUE, 1255 § Rimline Dr, Idaho
Foalls, 1D 83401 ; wlhuoe @ arrl.net

AN EXTERNAL-AMPLIFIER CONTROL
CIRCUIT FOR THE IC-706 MK 2

G After buying a new [C-706 MEKZ, my en-
thusiasm was overflowing on the wiay heme
from the store, 1 was going 1o hook up my
little (27 pounds) 450-W amplificr and have
some fun, To my disappoimtment, there was
no jack on the new rig te contral an ow-

IThe Motorola MTS 102 and Mational LM335 are
two examples. Some design information for
the Motarala device is given in their AN-1535,
“Samiconductor Sensors Provide a Hot Tem-
peralure Sensing Solution at a Cocl Price "

80 September 1999 Q5%

Q1, Q2—MPS2222 MPN transistor (RSU
11370228)

board amplifier. Consulting the manwal did
not help because | was not about to buy an
IC-4KL with & remote control. However,
after studving the ACC socket connection,
a solution came (o light. Al pin 3, the or-
ange wire goes from +8 V when receiving
to wround or negative when transmitting.
Fig 3 is a two-transistor cireuit o clase a
reed relay when transmitting. This cireuit is
the brainchild of W3NNL. In a few hours, 1

(A

{B)

(%]

Figure 4—Photos of WaNZ's 1C-7T06 Mk2
axtarnal amplifier-keying circuit. (A) The
ACC plug and termination beard. The
relay is taped to the cable jackel, (B) The
board containing the transistor circuit and
two phono jacks. One keys the amplifier;
thia othear is for ALGC. (G} A side view of the
assambly containing both boards.

built it on a RadioShack #276-148 dual
mini-circuit board, (Frit snapped the board
in half to make two smaller boards.—¥Ed.)

1 used one half of the board to terminate
the 13 wires from the ACC socket, The
board is clamped to the cable jacket. The
other half of the board contains the tao-tran-
sistor circuit plus two phono jacks o make
the relay and ALC connections. Pin 8 (gray
wire} supplies +12 V for the circuil, pin 2
{red wire) is ground and pin 3 (orange wire)
15 the keying input from the ICOM. The reed
relay is mounted on a very small piece of
project board (RadioShack #276-149) that
is taped to the ACC cable. See Figure 4.

The reed relay completely isolales the
amplifier keying line from the transceiver.
Since my amplifier does not have the luxury
of full Q5K. [ use semi-QSK and a 0.2-
seeond delay. loworks great'—Friiz Hauff,
WANZ, 875 MW 48 51, Lor 352, Pompano
Beach, FL 33064

ADDRESS CORRECTION

9 The e-mail address for Rod McLenndan,
WoHMWE, 15 mncorrect in the June column
(p 76} To reach him, use melennan @ home
Lcom,

Hints and Kinks items have not baan tested by
5T or the AFRL unless otherwise stated. Al
thaugh we can't guarantee that a given hint will
wark for your situation, we make every effort to
scraen out harmful information. Send technical
guestions diractly to the hint's author.

Q5T invites you te share your hints with fel-
low hams. Send them o “Attn: Hints and Kinks®
at ARRL Headguarars (g2 page 14}, or via e-
mail to rschetgen@arrl.org. Fleasa include
yaur name, call sign, complete mailing address,
daytime telephone number and e-mail address
on all correspondence. Whethar praising or
criticizing an ilam, please send the authorn(s} a
copy of your commenis,

Helix Antenna,” 05T, Aug 1996, page 33,
Figure 6. Swap the 51 and 52 labels at the
top and the bottom of the drawing. The Feed-
back item that appears on page 78 of the
June 1999 issoe referring o Figure 7 is in-
correct, — Eugene Ruperto, WIKH

2 In the August 1999 5T, the Morse code
table on pape 44 contains several typeset-
ting errars. The leter G should have been

shown a5 — — = The letter P should have
been » — — -, and 9 should have been shown
as -— -

2 Also in the August 1999 issue, “This
Month in Amateur Radio” incorrectly relers
1o the “Southwestern™ Division Convention
in Huntsville, Alabama. That should have
heen the “Southeastern™ Division Conven-
tion. On page 40 the URL for the Micro-
chip Web site is incorrect. The address
changed after the issue went to press, The
limks can now be found al hitps/ivwww.
microchip.com. 5% |




