


Adjustable Doise-bb.n.kcr teeet
Pulse-type (such as ignition) noise Is
e liminated by built-In no ise blanke r. wnh
fro n t-pane l th reshold le vel control.

• RF attenuator
The 2Q-dB RF attenuator may be switched
In fo r rejecting IMD from extremely
s tro ng s tgnals.

• Optional VFO. for Oe:ldblllty
VI''O-Z40 allows spli t-fre quency operation
a nd o the r a pplica tio n s. VFQ·230 digital
VFO o perates In 20-Hz s teps and Includes
nve memories a nd a digital d ispla y.

• RlT/XIT
Fron t-pand RJT trecerver Increme ntal
tunmgr shifts only the receiver frequency.
for tuning In stations slightly off fre­
quency. XIT (transmitter Incremental
tuning) shifts only the transmitter fre­
quency. for calling a DX stauon listen ing
ofT frequency.

More Information on the TS-530S is
available from all authortzed dealers of
TrIo-Kenwood Communtcauons. Inc..
IIlI Wes t Wa lnut S tree t. Compton,
Canfornta 90220.

S p edjlcal lons and prices a re sub/eel 10 change wUhoul notIce o r obligatIOn .

• Wide rcceiver dyoa.mJc ranec
Greater Immu nity to strong-signal over­
load. with MOSFET RF a mplifie r opera ting
a t low level fo r Improved IMD characte r­
tsucs. ju nction FETs In balanced mixer
with low noise figure. a nd dual resonator
for each band.

• Built-in s pecch proccasor
Combines an audio compression amplifier
wnh change of ALe time constant fo r
extra audio punch and Increased average
SSB output power. with suppressed
sideband splatter.

• Two 6146B'a 10 flnal
Runs 220 W PEP/ ISO W DC Input on
all bands.

• Advanced a ln e lc -co n versio n PLL ayatem
Improved overall stabllity and Improved
transmit a nd rece ive spurious
charactertsncs.

• Narrow/wldc filtcr combinations
Anyone or two of three optional filte rs
... YK8BSN U.B kHz) SSB. YK-B8C
(500 Hzl CWo YK-BBCN (270 Hz) CW ...
may be Ins talled for selecting (with ·N -W~

switch) Wide and narrow ba ndwidths on
CW and/or SSB.

Matching acccaso riea (or fixcd -atatlon operstlon:
• SP-230 external speaker • AT-230 antenna tuner/

wnh selectable audio filte rs SWR a nd power meter
• VF'O-240 remote VFO • Me -SO desk micropho ne
Othcr acccsaorics Dot shown:
• VF'O-230 remote digital • HC-1O dl~tal world clock

VFO with 2o-Hz steps. five • YK-B8C rSOO Hz) and
memories. d lgUal d isplay YK-B8CN 1270 Hz) CW

• TL-922A linear a mplifier filte rs a nd YK-88SN n.8
• SM·220 Station Monito r kHz) SSB narrow fil ter
• KB-l deluxe VFO knob • MC-30S a nd MC-35S
• PC-I phone patch notse-cancelmg hand
• 115 -5 and HS-4 hea dphones micro phon es

The TS-53OS SSB/CW transceiver i.
de.lgned with Kenwood'. latest, mo.t
advanced etreult technology. providing
wide dyoa.mJc fange. hIgh sen.itlvity,
very sharp selectiv ity with selectable
filte rs and IF a hlft, built-in dlR:ltal display,
. peech preceeecr, a nd other feature . for
optimum, yet eco nomica l. operation on
160 through 10 m ete rs.

TS-53OS FEATURES:

• 160-10 mctcr covcragc. lncluding enree
DCW b.oda
lTansmits and recetv es (LSB. USB. and
CWl on all Amateur Irequencses between
I.B and 29.7 MHz. Including the new 10.
lB. and 24 MHz bands . Receives WWV
on 10 MHz.

• Bullt-io digital display
Large, srx-dtgtt. fluorescent-tube display
shows a ctual receive a nd transm it fre­
quencies on a ll modes. Backed up by
a nalog subd tal.

• IF s hift
Moves IF passband around rece ived
signa l and away from Interfering s ignals
and s ideba nd splatter.

IF shift, digital display, narrow-wide filter switch
TS-530S



Repeater reverse switch
Handy for checklng s ignals on the Input
of a repeater or for determining If
a repeater Is "upside down."

Separate digital readouts
To display frequency (both receive and
transmit) and memory channel.

• LED bar meter
For monitoring received srgnat level a nd
RF output.

• LED ludlcators
To show: +600 kf-lz, Simplex. or ·600 kHz
transmitter offset; BUSY channel; ON AIR.

• TONE swit ch
To actuate subaudtble tone module (not
Kenwood-supplied).

• Compact s ize
Depth Is reduced sub stanUally.

• MobUe mounting bracket
With quick-release levers.

More Infonnauon on the TR-7850 Is
availab le fro m all authorized dealers of
Tl1o-Kenwood comrnumcauons. Inc..
Illl West Wa lnut Street, Compton.
California 90220.

Matching accessory for fb:ed -su.t lon
operatiou:
• KPS-12 fixed -station power supply for

TR-7850
Other accessories not shown:
• KPS-7 fixed -station power supply for

TR-7BOO
• SP-40 compact mobile speaker

• Autoscan
Entin> band (5-kHz or 100kHz steps) and
memortes . Automatically locks on busy
channel; scan resumes a uto matically a ft e r
several seconds. un less CLEAR or m lc
P1T button Is pressed to cancel scan .

• Up/ down manual scan
Entire band 15-kHz or 100kHz steps) and
memories . wtth UP/DOWN microphone
(s tandardl.

• Priority alert
MO memory Is prtortty channel. "Beep"
alerts operator when sIgnal appears on
priority channel. Operanon ca n be
switched Immed iately to prtorny cha n nel
with the pu sh of a switch .

• BuUt-in autopatch touch-pad (DTMF)
encoder
Front-panel touch pad generates a ll 12
telephone-compatible dua l tones In
transmit mode. plus four additiona l DTMF
Signa ling tones (with s Imultan eous push
ofREV switch).

• Front-panel keyboard
For frequency setecnon. transmit offset
selecuon. memory programming. scan
contro l. and selectlon of autopa tch
encoder tones.

Kenwood's remarkable TR·7850 a -meter
FM mobile transceiver provide. a U the
fe.tUTes you could dc sire,ineludlng
a powerful 40 waUa RF output. Frc­
quency sclectlon I. ea.ler than ever, and
tbe rig incorporates new memory devel­
opments for repeatee ahift, priority. and
scan. and include•• built-In autopatch
touch-pad (DTMFl encoder. A 215-watt
output version. the TR·7800, I. alao
available.

TR-7850 FEATURES:

• P01l'crful 40 ..atta pcwer out put
Selectab le high or low power ope rauon.
High 4Q-watt o u tput provides relia b le
signal for wide area coverage.

• 115 multlfunctlon memory channel. ,
e• • Uy se lectable with • rotuy con trol
MI-MI3 ... memorize frequency and offset
(±600 kHz or simplex). M14 ... rne mo rtze
transmit and receive frequencies Indepen­
dently fo r nonstanda rd o nset.
MO ... priority channel. with s implex.
±600 kHz. or nons tanda rd off~t

operation.

• Internal battery backup for all memories
AU memory channels lIncludlng transmit
offsetl an> retained when four AA NICd
batteries (not Kenwood supplledl are
tnstalled In battery holder inside TR-7850.
Ba tteries are automatically charged while
transceiver Is connected to 12-VDC source.

• Extended freqaency c OTe ra&e
143 .900-148 .995 MHz. In swnchable
5-kHz or 100kHz steps.

40 W, 15 memories/offset recall, scan, priority, DTMF
touch-pad

TR-75

TR·7850 Is subJ.-c:t ro FCC approva l. SpE'Cl/lcaltans and pr1ces On!' subject to cho nge withOUf nollce or obligatlon.



REGULAR

$395

COLLINS KWM·380

MIRAGE B·1016 2M
AMPLIFIER
160W OUTPUT
SSB, FM, CWo

374A
REGULAR

$2395 •

REGULAR

$3185 •

Freq, range: 144·1 48MHz _ RF Olll:l60W nom.
(lOW in). _ RF power in: 5- 15W _ DC operating
pwr: 13.8VDC @20 ·25A _ Intermitlenlduty
cycle _ Built·in receiver pre -amp. Auto ·
matrc internal or external relay keying.

REGULAR
$279.95 YOUR PRICE $249.95

NEW REGULAR PRICE $3496

LIMITED NUMBER AT OLD PRICE $2695

CALL NOW FOR YOUR
SPRING SPECIAL PRICES

TS·830S
REGULAR $929.95

EID ALPHA
77DX 78
REGULAR

$4945 '

76PA
REGULAR

$2195 •

TS·130S
REGULAR $759.95

TR·7800
AEGULAR 5399.95

KENWOOD

REGULAR 51549

ASK FOR YOUR PRICE

R.L. DRAKE TR·7 /DR·7

-ASK FOR YOUR PRICE

• CALL NOW FOR YOUR SPRING SPECIAL PRICES

Includes:
NBP·9
battery pack.

NC·9B wall charger.
FEP· l earphone,
rubber flex. ant.

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

FIVE STORE BUYING POWER!
SPRING SPECIALS

CAUF CUSTOMERS PLEASE
CALL OR VISIT USTED STORES

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

US A

ANAHEIM, CA 92801
2620 w. La Palma.

(714) 761·3033 (213) 86Q.204Q
8etw",," Oosoeylan(l & K""lh Berry Farm

OAKLAND, CA 94609
2811 Telegraph Ave .• (415) 451-5757

Hwy 24 Downtown. Lefl 27th olf·,.mp

SAN DIEGO, CA 92123
5:375 KearnyVilia Road (714)56Q.4900

Hwy 163 & Clairemont Mesa Blvd

VAN NUYS, CA 91401
6265 Sepulveda Blvd.. (213) 988-2212.

s"n [),ego Fwy 81 Victory BtYd

OVER-THE-COUNTER
Mon. thru $at.10AM to 5:30PM

BURLINGAME, CA 94010
999 Howard Ave., (415) 342·575 ;
S miles south on 101 Irom SF. .....port

FREE PHONE

800
854·6046

"'fA· LI.."' CE •Jl,l PM" · "' MECO , .. MP HE NOl •All fll' AS TFlO..
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~==~.!l~lJ~ G3 ~
AN EDITORIAL

•

T hiS part Is written from some ran­
dom notes jotted down on the plane
coming back from the Orlando Con­
vention In March. It was an unbeliev­
able scene on Saturday morning as
the people lined up waiting to get into
th e exh ibit area at the Twin-Towers ho­
tel. In order to get that far, one had to
get through the giant indoor f1eamar­
ket area, cross a small lobby, and en­
ter the exhibit hall. It was wall to wall
people. By 9:00 a.m. the closest park­
ing to the hotel was about one-half
mile away.

AI 9:00, when the exhibit area offi­
cia ll y opened, a sea of hams flooded
In and they kept coming all day long.
The aisles were a bit narrow and traffic
jams ensued but it was a frenetic pace
all day long. We usually bring over a
two-day supply of CO's for each show.
All but three or four copi es were gone
by 3:00 that afternoon. It was li ke a
mini-Dayton with hams looking to
have fun and spend some money.
There was a lot to see and a lot to buy If
you were In the mood, and even the
fleamarket held Innumerable trea­
sures wait ing to be taken home.

Sunday was a lighter day with every·
one t rying to recover from Saturday. I
did manage to get a 16 switch touch
tone pad that I was looking for from
Hal-Tronlx, though, and that capped
the weekend. It was one of the most
hectic hamfest weekends I've spent In
a long time.

Of course I only had a few days to re­
cuperate before the intrepid CO staff
was off again on the hamfest trail
down to Charlotte. One very positive
benefit of these two events was that
they took us out of the chilly north to
the sunny south.

I'm adding this part after coming
back from Charlotte, and I can tell you
first hand that the last paragraph Is in
error. Charlotte was not the sunny
south that I expected. The weather
there was the very same weather we
had In New York, and Sunday was con­
slderably worse.

The weather, however, d idn't daunt
the crowds who came to see, hear, and
take part in their favorite pastlme­
amateur radio. The f1eamarket was
good with some terrific bargains
alongside the usual albatrosses. The
exhibit area was adjacent to the flea·
market and people wandered back
and forth all weekend . The dletrlbu­
tors seemed to be sharing a brisk busl-
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ness as hams trekked off with lots of
new equipment. There did seem to be
more people there on Sunday than on
Saturday, which Is unusual, and there
was that rush of last-minute buying as
the show c losed down.

One side benefit to traveling Is the
chance to say hi to some of the CO
staffers who reside all over the coun­
try. During the last few weekends I ran
across Karl Thurber, W8FX, Leo Halla­
man, W4KA, Billy Williams, N4UF,
John Attaway, K4I1F, and a few OX
Committeemen, InclUding John Kan­
ode, N4MM. The only problem, how­
ever, is that the amount of time at
shows is too limited to really spend a
lot of time with Individual people.

Since Charlotte, I did manage to get
a few days of work In at the office this
week, but I'll be leaving in a few days
for Wash ington D.C. for a meeting of
the Amateur Radio Services Subcom­
mittee at the FCC. It w ill be a good
chance to scout the hallowed halls for
future interviews. The response to our
FCC interviews has been very positive
even by the amateurs who apparently
disagree with some of the comments. I
think that by taking some of the mys­
teryout of this august body, bringing it
down to a level where we can relate to
the people and problems involved with
amateur radio, we all stand a better
chance of making the system work for
us. It's up to all of us as Individuals to
get involved In the process. The age of
amateurs being petulant or adamant
over Issues has passed. This was
graphically proven during the last
administration and from all accounts
will be even more true with the present
administration.

The following snippet is being add­
ed after the Washington meeting. The
Subcommittee is primarily charged
with advis ing the FCC in matters relet­
ing to emergency broadcasting and et­
fecting plans to be used in times of
disaster, whereby amateurs can sup­
ply a vital link in providing communi­
cat ions when and where needed to help
save lives and property.

This last point, which concerned It­
self with providing emergency com­
munications to help save lives and
property, has traditionally been the
amateur's role and how we've seen
ourselves. That proviso, in fact, is
spelled out In Sectlon97.1 of the Rules
and Regulations as a fundamental
purpose of amateur radio. The new

" plai n language" ru ree, however,
leave this aspect out of our service
whether by des ign or simply by over­
sight. This fundamental purpose is an
important keystone of our very being
and sets us distinct ly apart from other
personal radio services. The original
description of 97.1 must be preserved
intact. It is clear and " plain language"
as It stands and is one of the best de­
scriptions of amateur radio to date.

The Subcommittee will be present­
Ing an appropriate comment on the
proposed plain language rules. I urge
those of you who care about our future
to write to the FCC (Docket # Private
Rad io 80-729) and ask that 97.1 be re­
tained in full. The old 97.1 and the pro­
posed new 97.1 are reproduced below.
There Is a very distinct difference In
how we are defined, our purpose, and
the apparent seriousness or val ue we
have or m ight have in the eyes of the
government.

SUBPART A-GENERAL

f n . • B..lo ud pur_.

T1'w rul ... ond retul."""" ,n th .. pan or. _'I_ to

pr.,.,.,de.n .m......' ..d'o ....... i<e h.v"'l. fund._ntal pu• .
_ ., npr-.t in u.. follow",. pnneipl.

l.1 R«ot!n'''"" .nd oohon"",,,.n' of thor v.luo of It..
om.uo~r .......ic<r to tho publ;" ••• volun... ')' nonrom....m.1
communic."nn .. .....ic<r. p.rticular ly with ,_, 10 prov,d­
"'. . ....r.oncy comm uni<'. "ono

Ib I Contlouo"on ond ..uono;on of tho .motour·1 provoo
.b,ll'y to ronl~,buto to tho .d'.n.,......n. 01 u.. r. d"' . rt

1.1 Ene""r. . . .... nt ond impr.,.,.."",n' of u.. om.tour
r.d,o .......,'-'" thr""lh ",1.. orhK-h prov'de lot .dv.n","1
ol"UI ,n both thorc:ommun,oo""".nd .....nl<.1 pb._ of u..

'" Id l E.pan._ 01 u.. ••oat,n• .-""'" w,th'n tho
.m• ..-. r.d... ....._ vlu.",.<1 opo.._lOdIn..........nd
.1............,. • • potU

1.1 ConU ~ ...<I .....- vi ll>o ._...... .. unoq...
.b,lIty to ...,. lit,"",""""'" 100oi w,lI

PROPOSED RULE

197.1 (AR Rule 1) What is the Amateur
AMito (ARI service?

The AR Service is for persona
interested in the technical s ide of radio
communica tions. They use the service
only for their own personal sa tisfaction
and get no financial benefit from its use .
They learn about radio. communicate
with other operators around the world.
and find better ways to communicate by
radio.

In my spare time In between putting
out CQ each month, traveling to ham-

(continued on page 6)
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utes on all bands. 3·junction m eter
shows forward or reverse peak
power on transmit. SWR, and reo
ceived signal strength . P1T on ssb,
Jull break· in on cw. PIN diode an­
tenna switch . BuUMn cw sidetone
with variable pitch and volume. ALC
control on "high" power only where

needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor.
mal 12.14V dc operation
plus ac operation with op­
tional power supply.
The right styling, t he right
s ize. Easy-to-use controls,
fast-action push buttons. aU
located on raised front
panel sections. New meter
with lighted, easy-to-read

scales. Rigid steel chassis, dark­
painted molded front

paneJ with matching
aluminum top, bot­
tom and back .
Stainless steel tilt­
up ball. And it 's
only 4 '" h igh by
9\7" wide by 12"
deep (bail not ex­
tended) to go any­
where, fit any­
where at home, in
the field. car, plane
or boat
The right ecces­
sor ies-all front ­

panel switchable .
Modei 220 2.4 kHz 8­

pole ssb filter
$55; Model
218 1.8 kHz 8
pole ssb filte r
$55, Model 217

500 Hz cw flIter $55, Model 219 250
Hz cw filter $55; Model 224 Audio
cw filter $34; Mode l 223 Noise
blanker $34; ModeJ 226 internal Ca­
librator $39; Model 1125 De drcuit
breaker $10, Model 225 117/230V
ec power supply $129.

Model 525 ARGOSY $549.
Make the right choice, ARGOSY­
for the right reasons and low price.
See your TEN-TEe dealer or write
for full details.

'
r.;~~EN_TEC ,IICC.1"11 ~YIUYILLI. Tl NIU SS U nllz"000' .", """","~ ••, ,~",-. .., _

Other CVJ and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, I·f rejection 60 dB. OJJset
tuning is z 3 kHz with a detent "off"
position in the center. Built-in notch
Jilter has a better than 50 dB rejec­
tion notch, tunable from 200 Hz to
3 .5 kHz. An optional noise blanker of

the i-f type has 50 dB blanking
range. Bullt·ln speaker is powered
by low-distortion audio (less than 2 %
THD)
The right transmitter features. Fre­
quency coverage from 80 through
10 meters, including the new 30 me­
ter band. in nine 500 kHz segments
(four segments for 10 meters). with
approximately 40 kHz VFO overrun
on each band edge. Co nvertible
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time­
Low Price.

New TEN-TEC &IT~@~W

$549

The right design - for all the right
reasons. In setting forth design pa­
rameters for ARGOSY, Ten-Tee engi­
neers pursued the goal of giv ing
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans­
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational features
plus the right options, and
the right price for today's
economy-just $549.
Low power or high power.
ARGOSY has the answer. Now you
can enjoy the sport and
challenge of QRPp
operating, and.
when you need it,
the power to stand
up to the crowds In
Q RM a nd p oo r
band conditions.
Just flip a switch to
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
New analog
readout design.
Fast, easy, reliable.
and efficient. The
modern new
readout on the
ARGOSY is a
mechanical de-
sig n th at i n-
stantly gives you a ll significant figu res
of any frequency. Right down to five
figures (z 2 kHz) . The band switch
indicates the first two figures (MHz).
the linear scale with lighted red bar­
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units ). Ea sy. And e ffi­
cient-so battery operation is easily
achieved.
The right receiver features. S en­
s ldulty of 0.3 /LV for 10 dB S+NIN.
Selectivity : the standard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 1.7:1 shape factor at 6/50 dB.
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"
teste, and visiting manufacturers, I 've
been putting in some time at the work­
bench on a Heathkit VF·740 1. Th is i s
an updated digital scann ing vers ion of
their HW·2036 wh ic h I built several
years ago . Li ke it s predecessor, the
VF·7401 is an ambit ious project In
time alone. It 's a great project, and if
you do n 't go at it w ith a paestcn twhere
you ' re bound to make m istakes), It can
be a very relaxing , enjoyable expert­
ence.

If you ' re at a ll li k e m e, the o nset of
warmer weather o r even the promise
of warmer weather brings o ut the urge
to put up another antenna, improve
the old one, o r just s t a rt over from
scratch. For a lot o f u s the weather is
still on the cold side, but the s ign s of
sp ri ng are here, and the promise of
warm weather is just ahead. The Influx
of antenna articles that I receive is
sharpl y up from the warmer states at­
ready, so I know that this year's sea­
son has st arted. It 's goin g to be a great
year.

73, Alan , K2EEK

CIRCLE 1MON READER SERVICE COUPON

• K8UZW to Oper.te trom the U.S.S. Cod
·Members 01 the Parma Radio Club will be
operat ing from the WW II submarine the
U.S.S. Cod USing the cl ub call K8UZW. The
sub Is on permanent display In Cleveland,
Ohio. Operations will start on May 30th
and run through September 6th every
weekend except Field Day weekend. A cer­
uucete will be awarded lor z-wey co ntacts
Irom the ship upon rece ipt o f a aSL card
and 30" postage. All bands 10 to 80 meters
will be operated. aSL's should be sent to
Don Winner, WD8RZG ,8927TorranceAve.,
Brook lyn , OH 44144.

• W..tern Michigan UnlYerslty C.1I1 lor
P.pers • The 27th Annual Amateur VHF
Conference will be held on Saturday, Octo­
ber 17 from 2:00 to 5:00 pm at Western
MIChigan University, Kalamazoo, MI. Pa·
pere are Invited for the conference, and
princ ipal emphasis will be on engineering
developments applied to radio communi­
cation, design, and co nstruction on the 30
to 1200 MHz frequencies. Included In the
topics being so licited are antennas, propa­
gation, Novice and beginner topics, rece iv­
Ing, RTTY, satel lites, transceiving , and
much more. Authors wish ing to present pa­
pers shoul d send a synopsis (one or two
pages with diagrams) to Dr. Glade Wilcox,
W9UHF/8, Program Chairman, VHF con­
ference, Department of Electrical Engl .
neering, Western Michigan University, Kal ­
amazoo, MI 49008. Deadline lor eubmte­
srcn of synopses Is June 30, 1981 . Final
drafts may be g iven to the chai rman the
day olthe conference.

• Olympl. ARC Abo.rd the U.S.S. Olym•
pia· The first amateur rad io stallon aboard
the U.S.S. Olympia will operate from the
sub on May 30-31 from 1300Z Saturday to
2000Z Sunday. Frequencies; CW-3590,
7050, 14050, 21090, 28150 kHz, ± 10 kHz;
88B-389O,7235, 14285, 21360, 26600 kHz,
± 10 kHz. A special certi f icate will be Issu­
ed (U.S. stations send 25', foreign 1 lAC) .
For more Informat ion, contact Crui ser
Olymp ia Aeecc., clo Olympia ARC, P.O.
Box 928, Phi ladelphia, PA 19105 (Include
an s.a.s.e.).

• Submart". Memort.1 Day· On June 13,
Submarine Memorial Day, the Mancorad
Amateur Rad io Clu b, Station W9DK. will be
on the air from 0900-1600 GMT, bottom of
all genera l bands, 10-80 meters , calling dl·
rectly from the submarine Cobia. A speci al
commemorative aSl will be sent upon re­
ceipt of an s.a.s.e. Send to W9DI<, clo Red
Cross, 1816 Washington St., Manitowoc,
WI 54220.

• Nebrukaland Dlys- In honor of Buffalo
Bill and Nebraskaland Days, the North
Platte Amateur Radio Club will operate a
special station, WmCXH, f rom 1800 to
OOOOZ on June 13-14. Frequencies used
will be: SSB-21 .400, 14.290, 7.250 MHz;
CW- 21.25O, pius or minus aRM. A cer­
tificate will be available. Send s.a.s.e. to
North Platte ARC, P.O. Box 994, North
Plalte, NE 691 01 .

May 30-31, Trl·Clty Hamfest and Computer
Fair. Contact Trl ·Ci ty Hamlest , lnc., P.O.
Bo x 533, Richland, WA 99352.

May 31, Muncie Area ARC H.mfest. ccn­
teet MAARC, P.O. Box 311" Muncie, IN
47302.

June 7, Rome Radio Club H.m Flmlly
Days. Contact Pat Dally, KA2DAI , Rome
Rad io Club, P.O. Box 721 , Rome, NY
13440.

June 7, Manassas Hamfest. Contact The
Ole Virgi nia Hams ARC, P.O. Box 1255,
Manassas, VA 22110.

June 7, Chelsea Swap and Shop. Contact
William Altenberndt , 3132 Timberline,
Jackson, MI49201 .

June 14, Egyptl.n Rldlo Club, W9AIU,
Hlmful. Contact Gordon A. Nelson, 4
Covey Court, Flori ssa nt , MO 63031.

June 14, MonrDe County Radio Communi·
c.tlons Hlmlest. Contact Fred l ux,
WDBITZ, P.O. Box982, Monroe, MI 48161.

June 14, Cllnlon County .nd Hlghllnd
County Radio Clubs' Hlmf..t Ind FI.a
M.rket. Contact Bob l ewis, KE6E. 192
Northview Rd., Blanchester, OH 451 07.

June 20, Y.nk.. Haml••t '81. contact Ed·
ward M. Fahey, J r., W10KS, 19 Farwel l
sr., lewiston, ME 04240.

June 20, R.rltan Valley RadloClub, W20W,
Hamlelt and Flel M.rket. Contact
KB2EF at 201-369·7038, 9-4 pm.

June 20- 21 , Eastern Montana H.mfelt.
Contact Ron Mart ini, N7BMR, Box 449,
Sidney, Montana 59270.

June 21, lake County ARC Hamf"t. con­
tact Mike Evan son, KA9COM , 8037
Monaodl Drive, Mu nster, IN 48321 .

June 21 , Fredertck, Mlryland H.mf..t.
Contact Rick, N3RO, 9425 Gl ade Ave.,
Walkersville, MD 21793.
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Mode11SS4

Drake
L75

1&0-15· Metenl

1.2kW Linear Amplifier
1.2kW PEp, ssb continuous, l kW cw 50% duty cycle.

1&0-15' meter amateur band coverage, plus expanded ranges
lor any future hI band expansions or additions within FCC
ru les. These ranges also mctude increased coverage lor
MARS, embassy. government, or other such services.

The Drake L75 utilizes an Eimac 3-500 Z triode for rugged use,
and tower replacement cost compared to equivalent ceramic
types.

Bu ilH n relative power reading lor output indication.

Temperat ure controlled two speed Ian is a high volume low
noise type and o ffers optimum cooling.

Adjustable exci ter age feedback circuitry permits drive power
to be automat ica lly controlled at proper levels to prevent peak
clipping and cw overdrive. Front panel control.

By-pass switching Is included lor straigh t through, low power
operation without having to turn olf ampli fier.

Bandpass tuned input ci rc uitry fo r low distort ion and SO ohm
input impedance.

Built-In power supply.

Operates from 1201240 v-ee. SOl60 Hz primary line vol tage.

Drake L75 Specifica tions;

• F..-quency Cover.ge' : Ham bandS 160 through 15 meters ' . N~
amateur trequenctes between 6.5 and 21.5 MHz may be covered with
some modification ot the input ctrcvrt. • PI.te Power Input: 1200 wails
PEP on ssb and e-rn, 1000 walls de (In cwo • OM"e Power
Requ lrem. nll: 60 wens PEP on ssb and 50 waltS on cw, a-m. RTTY, and
SSTV. • Input Impecl.nC41: 50 ohms. (Bandpass tuned input). Output
Impedllnce: Adiustable pl·networi! matches 50 ohm line with SWR not
to exeeec 2:1. • Inlermodul.tlon DlltOl1Ion Products: In excess of - 33
dB . • Po- Requlremenll: 240 vcne 50-60 hertz 10 amperes, Of 120
votlS 50-«1 hertz 20 amperes. • Tube Complement: One J..500Z.

• Dimension,: Amplifier 13.69 "W x 6.75"H x 14.25'0(34.8 x 11.1 x
36.2 em). • Welgl'lt: Amplifief 422 Ibs (19.2 kg). Power Supply 42.5 es
(19.3 kg).

° f xporl macHl ,"elude! coverage of Il1e lo-meler Ham Band.

Model
1540

Drake MN75
Matching Network

• Frequency Coverage: 1.8 . 30 MHz

• Antenna Chok:e: Matches antennas led with coax, balanced
line, or random wire. (Feu- balanced line use optional 8-1000
Balun.)

• AntennalBy·Pu s SwitChing; A llows matching unit by-pass
regardless 01 antenna in use, and selects various antennas.

• Extra Harmonic Reduction; Employs " pi-network" low pass
I iIter type circuitry lor maximum harmoniC reject ion.

• Bu ill·ln Melering: Accllrate Al Wattmeter and VSWA
Aeading, pusnbuttoo controlled Irom Iront panel.

• Input Impedance: 50 ohms (resistive).

• Power Capabill ty: 200 watts average continuous duty
(Q.300W scale).

• Dimensions; 13.1"W. 4.53 "H x 8.5"0 exclud ing knobs
and connectors (33.26 x 11.5 x 21.6 em).

• Weight; 8 Ibs (3.6 kg).

Drake MN75 Speci fical lons:

• Frequenc:y Covar.~: 1.8 to 30 MHz. • Input Impedanc:a: 50 ohms
(resistive). • Load ImpedanC41: 50 ohm coaxial with VSWR 015:1 or less
at any phase angle to 23 MHz. 4 1 at 23 to 26 MHz, 3:1 at 26 to 30 MHz.
75 ohm coaxial at a lower VSW R can be used. • Balanced FHdllnel :
Wi th the D,ake a·l000 accessory balun. which mounts on rear panel,
tunes leed point impedances 0 140 10 1000 ohms, or 5:1 VSWR
relerenced to 200 ohms (3:1 on 10 meters). • long-Wi.. Anlenn..: Feed
poinl impedances up to 5:1 VSWA relereneed to 50 ohms. A lso. 5:1
re'erenced to 200 ohms WIth the Drake 8-1000 accessory balun (3:1 on
10 melers) • Meier. Reads VSWR or lorward power • W. ttmeter
Accur.cy: ~ 5% ot readirlg ~ 1% 01 lull seale. • Front P. ....I Controls:
Provioe far the adjustment ct resistive and reactive tuning, antenna
switching. range SWItching. VSWR calibration. and selection of wane or
VSWR calibration, and selec tion of wens or VSWR 'unc tions a lthe
meter. • Rear P.....I eonn.ctors: The rear panel has four type 50-239
connec tors (one lor input and 3 fOf outputs). tnree screw terminal
connechans (lor Iono-w". and opeo-wire teeoer systems). and a ground
post

Model 1507 CW75 Kayar
• Iambic keying. • Buut-m side lone. • Optically coupled
keyline lor grid block or ouect keying. • Speed and volume
control. • Self completing dolS and dashes. • Operates from
external 7·14 volt supply or 9 voll battery (internal optional).
• 5-50 WPM. • Squeeze keyer, sem-automanc " bug" or
straight key operation • Size: 6.25"W II 2.25 e H .. 7.0·0 (15.9 II
5.4 .. 17.3 em). • Weight: 1.4 Ibs (.63 kg).

--- .
~~,·j::r:zl :::,"':!-::::r...c;r::z2l ,lJXJ'a:....~~~' ......:-r-,lT"~, r;:":1!t:::.~~ ,'!J)~
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R. L. DRAKE COMPANY

ORClE 52 ON READER SERVICE CARD

540R~rd sr . ',harrNSburg Ohto 45342 . USA

Phone: (513) 866-242t • TeIeJ; ' 288-017





With a little ingenuity and dazzling footwork, KQ4X managed to put
theory into practice, save some money, confuse the local populace
and build a three·band vertical antenna.

A Three-Band Ice Cream
Hole Vertical Antenna

BY WARREN L. BONE'. KQ4X

In honor of Dayton and the hundreds
of other amateur radio tleamarkets
during the year, wepresent the results
of one man 's heroic achievements. To
my knowledge, Warren Is the first man
to actually make use of items bought
at a flea market. He single-handedly
made use of an "tt would be nice to
have for someday" item and turned a
fantasy into reality. We salute you,
KQ4X, as 8 man to be reckoned with.

-K2EEK

It all started at a hamfest. Stopping
at one table, I cautiously put my left
hand into a box of old hardware and
stirred through the contents stopping
to withdraw an odd-looktnq coax con­
nectar.

"What do you use these things for?"
I asked. The connector was a "T"
shaped one-had one male side and
two females for the familiar Pl259
connection. (For the purist, It Is an
M·358 "T" adapter.)

"Well, you could screw several of
them together and make a network
looking thing. Kinda looks like plumb­
ing, doesn 't it?" he was explaining as
he Joined two or three together.

"That's rea l good," I joked, "but
what can they be used for, transmit­
ting on two or three antennas at once
from one feedline?

He admitted that he really didn 't
know any practical use for it; said
there must be something or they
wouldn't have made them.

Lookingdown at the base you can see
the fourground rods used to stabilize
and mount the base plate. The "ice

cream " moat surrounds the plate,

°721 Brownlee tx; Nashville. TN37205.
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" See you later," I said, and walked
on to the other tables.

Moments later I was looking over a
vertical antenna which another ham
had for sale. It was a Hy-Galn 18V coil­
loaded type for 8().10 meters. I kept
thinking to myself, "You know, I've
always been curious about using a
vertical-to put one out after using
those dipoles for so many years. But
then everyone says they don't work
very well unless you put down all
those radials. Well, maybe they work
okay for OX, if you have a lot of radials
buried or mount It on the root.It's real­
Iy a lot of trouble,"

But the vertical looked so new and
my curiosity got the best of me, so I
grabbed it, paid the guy, and left. (I
knew I wouldn't win the main prize
given away at the hamlest anywayl)

Leaving the nerntest behind, my
"new" vertical in the car with me, t
thought, "Why wou ld anyone sell a
vert ical antenna if It worked? Maybe
he Just likes wires."

Trying To Get By
The Easy Way

My vertical remained on the floor in
my radio room while I sat there and
stared at it for an eternity trying to
figure out what to do with It. Climb up
on the roof and move the coil tap every
time I want to change bands? No way!
It was a matter of deduction; I was go­
ing to ground mount it.

I began planning. Maybe It would
"see" a good grou.nd if I mounted it to
my chain link fence behind the house!
Yeah! ... Noooo! I did just that. It was
a fast mount but the antenna didn't
know if the fence (e-toot-hlqh model)
was a ground plane for 2000 meters or
was supposed to be a short run to
earth ground! Bad s.w.r. readings all
the way around.

I thought it would probably come
down to this. I'd have to ground mount

it on a pipe and put out four million
radials! "Well, let's just do it and do it
right," I thought.

The Pla n Snowballs
I've driven a-teet ground rods into

the ground before, and I know how dlf­
ficult it Is to finish up with one being
straight up and down-plumb, they
call it. So how was I ever going to get a
big pipe driven in, and especially
st raight? I could see my 17-foot verti­
cal leaning over at a 45 degree angle
because the pipe wouldn't go in
straight!

Another deduction-no pipes. But
how, then, would I mount th ing thing?
A metal plate would be nice-one big
enough to be able to bolt the base of
the vertical to it, and one that could be
set on ground level. I could make a few
holes, at the corners of the plate, and
use a few ground rods to hold It In
place ... through the holes !

Wait a minute! What level ground?
My ground wasn't level! And I wasn't
going to install It In someone else's
yard! "I' ll work that out later," I
thought, "but first I' ll get my base and
parts."

Why Have A One Element
Vertical, When Three Will Do?

A few phone calls to "yellow-paces
metal sellers" located an aluminum
distributor who wou ld let me browse
through his scrap boxes and would
sell me alii wanted for $1.00 a pound,
minimum $10.00. I could afford that,
so I found a gold mine-aluminum
mine-an te-mch-square piece of 1/6­
inch aluminum! Perfect! I selected
two more smaller pieces to get my
money's worth at the 10 pound mark.

Now, I had the base for my antenna,
and it was plenty big-in fact, big
enough to mount several verticals on
it.

Wow! I could use the two driven ele­
ment pieces from that old yagi beam a
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The Backyard
Ice·Cream·Hole

The ground! ! I forgot about the un­
level ground! I had to stop working on
antennas for a while and go into the
earthmoving business!

Still determined (and st i ll not believ­
ing that verti cal s were a lot of trouble),
I dug up a big bush in the center of my
backyard (It was right where the anten­
nas needed to be and was probably go­
ing to die someday anyhow!) , and then
proceeded to prepare a level ground
base for the antennas. Since I had a
pretty good hole dug now-about 4
feet wide, one and a half feet deep-I
shoveled the dirt back in, but only into
the center of the hole, just room
enough to place the plate on top,

and washers I needed and go buy
them. Done-easy.

Ready to bolt it all up? No . . . what if
I bolted everyth ing on the base and
then had trouble getting the base
plate leveled on the ground while try­
ing to get those c rooked, left-handed
ground rods through the holes in the
plate? (It would be hard to maneuver
three verticals on an 18-inch plate!)Bottom

4' ground rods
(3 required]

Water pipe ground
clamps around each
rod, wired to base

DETA IL

I
('t I<J

I
""'=::__"- Radial

I attaches
(,t N h

I ere

15 meter

10 - 80
meter
coilLightning

arrestor

20 meter
110 -SO meter)

....
o 00 0

6011$ for 28 radial
connect ions 7 per side

10 meter

1~" x ta" x 18"
aluminum

Fig. 1- The three-band ice cream hole vertical antenna configuration.

NOTE:
No parts list is being provided as it must be dete rm ined by the type of antenna bases be ing used. I used

11~" x 1 11~" bolts and 3115" x 1 11~ " bolts. Some 3~6" x 31~" with appro priate lock washers and nuts.

[ J ,

The three-band vert ical stands ta il like
a piece of modern sculp tu re.

Salt/water
under ground

- --- ----

point for each of the three verti cal s.
Think that wasn 't fun for a non-mathe­
mati cian! It was more of an exercise
as the dimensions are not crit ical.

Somehow I came up with the trian­
gle, cut it out on a piece of paper, and
then found the center of the triangle
and of the base plate (by connect ing
lines from corner to corner, where they
cross is the center). I centered the tri­
angle center point on the square plate
center point and marked the plate at
each triangle point. This is where the
verti cals would stand. (Yeah! About
1987 if I was lucky!)

I also needed to plan for bolts and
nuts along the edge of the plate for the
radial connections to be installed
later (room for 32 connections). I mark­
ed and punched and drilled for about 8
years and finally had my base plate
ready to accept all the vertical ele­
ment bases. Now all I had to do was
figure out how many bolts and nuts

RGBlX son feed line from transmitter:

,
=-----=---

8' ground rod

guy gave me a few years ago and
match the insulated support ends with
all the other tubing to come up with
one element for 10 meters and one for
15 met ers ! (The traps were bad , and
the pile of tubing was in my garage
waiting to come to life again anyway.)

I quickly moved all the old alumi­
num tubing out to the backyard (to the
curious amazement of my wife and
neighbors) in the dark clangin' and
bang in'! With flashlight in hand, I
measured and matched pieces to
make sure I would have enough tubing
to get a 10 meter and a 15 meter ele­
ment configurat ion. It was back to the
garage with the proper tublnq and on
to the workbench .

The Calculations
Now it was time to make a perfect

tri angle with each point 10 inches
apart , one to represent the center
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The simple base configuration for the antennas along with
the infamous "T" connectors which started it all.

A man jus tifiably prOUd of his work points with pride.

The author. keeping one hand in his
pocket for safety (better safe than
sorry). makes some last minute ad-

justments.

tamping the dirt w!th a concrete block,
and leveling it with a leveler every few
inches.

Now I had a little trench around the
base-a moat. I thought, " I' ll put some
rock salt in the trench to help electri­
cal conductivity." (Five 5 lb. boxes
cost about $2.50 from the grocer or
drug store.) " You gonna have a big ice
cream party or something?" the store
manager asked. " You gonna make ice

Say You Saw It In co

cream in that hole in you r backyard?"
the neighbors blurted. Never mind
them. What did they know?

So, the sa lt was in, d irt was back on
top of the sa lt, and we st i l l had a pre tty
good trench to catch rainwater or
water from the water hose (hoseptpe If
you' re a Southerner). The plate was
placed on level ground and I marked
the four holes for my ground rods, one
8 foot rod, and three 4 foot rods. Then I
removed th e pla te (at this poi nt you
still don't have anyth ing bo lted to the
base plate).

The "Upset" Dipole Theory
The rods were all in! Crooked, as I

expected, but in! Now I could bol t the
three vertical bases to the aluminum
base plate and put in all those bol ts
around the edge for the radials. (I fi rst
used some steel-wool soap pads to
clean up my three aluminum anten­
nas-really shines them up nicely.)

All bol ted up, I was ready to go in­
stall it on the levelqrcund at the " ice­
cream-hole." But wait. How was I go­
ing to feed those three antennas?
Coax, of course, but I was not about to
run three separate cables out to that
antenna 100 feet from my house!

Another awakening! It all kept com­
ing back-all that good theory from
the ARRL Antenna Handbook and

from my past experiences with all
those mu lti-wire, multi-band dipoles,
wh ich use only one feed poi nt ! Right.
I've used that theory for so long! It
makes sense; if a dipole can have sev­
eral wires cut for different bands and
only one feed po int (letting th e fre­
quency select its own resonant ele­
ment), then I could turn the d ipole on
it s end (vertica l, up-set, or set-up), put
half of it under ground, and it wou ld be
jus t like my three-element vertica l
mounted over an ice-cream-hole ! (I de­
cided to ju st leave myd ipoles up in the
ai r so I could make comparative on­
the-air tests Iater.)

One coax feed point, th ree vertical
alumi num tubes, 10 inches apart. Ten
inches of center conductor (once it
leaves the grounded shield of the
coax) would reall y add a lot of length
to my antennas at those frequencies.
So I decided to run coax connectors
close up to each antenna.

But how would I spli t the coax from
the antenna base to the three ele­
ments? I remembered the funny look­
ing "T" shaped coax connector I look­
ed at at the hamfest. You got it! All I
needed was two of those hooked to­
gether to have one input point and
three out. A water pipe ground clamp
would hold the coax-junction in place
nicety to the grounded base of one of
the antennas. (Luckily, the multi-band
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feedline, you can expect even higher
s.w.r. readings as a more efficient
ground syste m is installed. Ironic,
isn't It? Maybe someone has an idea
of how I can "match" these three vertl­
cats to my teedllne after I get my radt­
als In!)

Enough of this gloating over such
superb engineering excellence on my
part! It was time to talk to somebody!

I made about 86 total OSO's, of
which 33 were OX and 53 were local. I
got 32 comparisons, 20 on 20 meters
comparing to my 20 meter dipole at 30
feet , and 12 on 15 meters comparing to
my 40 mete r dipole at 50 feet.

I coul dn't compare on 10 meters as I
don't have another antenna fo r that
frequency, but I did make about 10
good contacts, 5 of which were OX.

For the two bands together (15 and
20meters), the results look like this: 17
said the vertical was better or equal to
the dipoles, and 15 said the dipoles
were better (and in almost all cases
the di fferences ei ther way amounted
to on ly 1 to 2 S-unlts, or d B's). Here's
an Inte res ting furth er breakdown: Of
th e 15 who preferred th e dipol e, 8 were
local and 7 were OX; o f th e 17 who pre­
ferred th e vertical or said it was the
same, 10 were OX and only 7 were local.

A lot of f igures, I know, but what
does It all mean? It means this: About
half the time, either local or OX, the
vertical will do as well as the dipoles
(or better), and a little more than half
the timethe vertical will do better than
the dipole for OX. And that's without
ground radials ! Just ground rods and
an tee-cream-hole! And don't believe
all you hear about not being able to re­
ceive well on verticals. The same sta­
usucs held true for reception : Some­
times I received better on one, some­
times on the other, and It didn't corres­
pond to how well the other guy receiv­
ed me either! Funny thi ngs these an­
tennas!

Not bad for no radials! By the time
this gets into print I'll have some radi­
als in ... but that's another story. Ice
cream anyone?! (A piece of cake!)

'With the arrestors at the base of the
antennas at the feed points the volt­
age is minimum (or zero) there, and I
could get no arc at 100 watts output,
so jus t tett them about one-ststeentn
Inch apart.
2My element tubing was 1.25 inches In
diameter. 21 MHz nett-wave In free
space would be 281 inches long. This
divided by 1.25 inches yields a lengthl
diameter ratio of 225, which, from the
Handbook charts, shows a factor of
.968 to be used. Apply the same logic
to 28.5 MHz and the factor is .965. The
antenna radiators then were " cut" for
11 feet 4 inches and 8 feet 4 inches, re­
spectively. The 20 meter 18Vwas " fac­
tory fixed." rB

KQ4X Goes On The Ai'
Now I could take my right hand out

of my pocket! First thi ng to do was to
check the s.w.r. on these three an ten­
nas at different frequencies to see
how close my length calculations
were." " Just look at that, " I thought to
myself, " not bad at all! " I had " cut" 20
meters for 14.025 and the s.w.r. was
1.5:1 there, increasing to on ly 1.8:1 at
14.325 MHz. 15 meters was " cut" for
21.025 and the s.w.r. was 1.5:1 there,
going up to 1.9:1 at 21.425! 10 meters
was "cut" for 28.525 MHz and showed
a 2.0:1 s.w. r. up to 29.125; at 28.025 it
was 2.2:1. (These readings were made
at the station. I haven 't measured
them at the antenna yet, but I would
expect them to be a bit higher there,
since your feedline loses some of the
reflected power coming back to your
station. Also, remember that the non­
perfect S.W.r. doesn't mean that the
elements are not cut for proper reso­
nance; since a vertical will usually
have a lower Impedence than your

18V had a grounded support piece
which even had holes in it that match­
ed the ground cl amp.) A piece of scrap
copper from an ol d TV w as bent and
drilled and mounted between the
other two an tennas to form a holder
for the other two connectors, and then
wires were run from these to their re­
spective elements.

lightning strikes again! Another
bri l l iant deduction ! If I didn't have any
lightni ng protection for these sky­
scrapers, I could blow the salt right
out of th e lee-cream-hole !

Simple enough. I attached a heavy
wire (#12 or larger) to the bottom of
each antenna radiator, and another on
a bolt which was grounded to the base
(which was grounded to the rods, etc.j,
and bent the wires as close together
as possible without the transmitter
power arcing across them.' (I used my
wi re cutters at a sharp angle to get
each w ire pointed; lightning likes to
jump across pointed gaps!)

Now everyth ing was hooked up out
at the ice-crea m-hole-coax in pl ace,
lightning arrestors adjusted, moat tltl­
ed with water, "Danqer-c-Hlqh-volt­
age" sig n In place, and fence in pl ace.
(The fe nce Is only about 18 inches high
and might only warn of danger. It
shou ld be higher.) A ground clamp at
each corner ground rod was bolted on
to hold the base plate in place; the
clamps were then wired to the plate to
ensure a good connection between
the two.

Ready to go on the ai r-finally! And
no, I didn't forget the radials; I was just
ti red . I decided I wou ld test f irst wttn­
out the radials and th en see how
things would change as I added them.
That 's Phase II.

r----------,
I NOw get I
I "real capabilities' I
: in audio filtering! :

: 00 C ( :
I I
I II Signal Enforcertm $169.95 I
I The xant rcntcs Signal En- I
I forcer Is a hlgh-Qualltv dual I

f ilter t hat gives you greaterI capabilities In audio filtering , I
Here Is what Dennis W.

I Phillips. KA4RUL. of orranoc. I
I Florida wrote about his signal I

Enforcer:

I nI am the proud owner of I
I your signal Enforcer dual I
I Alter. 1really like It. TopSI I

I opted to buy a speaker
I and baffler and your audio I
I filters, so fOr a little more I I

got some real capabilities In
I audio filtering, I
I I like It.•• Thanks fOr a good I

product. I had them take the
I top off of the filter and com- I

pare It with the lother brandI of) dual filter. Well you have I
I It made hands down. That I

comparison alone would sell
I anyone on Kantronlcs. COCCI I
I workmanSh'p, " I
I The vantnter. a single audio I
I

filter, Is an exact duplicate of
one Signal Enforcer f ilt er and Is I

I built with the same high-Quallty I
workmanship. Both models are

I variable In rrequencv and band- I
I width. I

The Signal Enfor cer and
I Varlfllter also feature built In I
I 115-230 Vac power supply, con- I

srant bandwidth (regardless of
I frequency), audio amplifier , I

computer grade parts and
I precision potentiometers. In ad- I
I dtnon, the Signal Enforcer ln- I
I

eludes a demodulator output. I
If it is hlgh-Quality, expand­

I eel capabilities and fine work- I
manstun you are looking tor.

I the Signal Enforcer or Varlfllter Is I
I your best bet. I
I I
I I
I I
I varlflltertm $119.95 I
I I
: .~ kantromcs :
I (913)842-7745 I

1202 E. zsro Street
I iawrence.Kansas 66044 I
L_- _ - _ - - .I -'--- -'----'---__....:.. ....!
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Y POPULAR REQUEST..
The Best Features Of Two Proven HAL RTTY Models

Are Now Available In ONE Convenient New Unit­
The

DS2050KSR
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082050-$649.00
(Available April 24, 1981)r

• Self conlalned RTTY and CW lermlnal
-RTTY demodulator is now Inlernal!

• Besl lealures 01 BOTH Ihe DS2000
and ST5000 In one package.

• Simplified connections 10 your trans­
celverwith standard phone connectors.

• Fronl panel luning meier (rear panel
scope conneclors).

• Bolh 170Hz and 850Hz shilts lor receive
and Iransmlt.

• Full high vollage loop' compalible lor
prinlers, keyboards, and lape trans­
mltters (TO's).

• Fuillengih 72 characler IInes-24 line
screen.

• Prelype ellher 255 characler Iransmlt
buffer or Ihe lull 1728 characler screen.

• Two programmable HERE IS messages
wilh CW 10.

• Keyboard Operaled Swllch (KOS) lor
aulomatlc TXlRX conlrol.

• Brighl·dlm display 01 received or trans­
mitted lexl.

• 1·100 wpm CW; 60, 66, 75, 100,133 wpm
Baudol RTTY; 110 or 300 baud' ASCIf
RTTY.

• Word wrap-around, Unshllt On Space
(USOS), and Synchronous IdleTransmit.

• Edil as you Iype wilh WORD Iransmil
mode.

• Built-In demodulator is a proven STSOOO
demodulator,not a simple compromise.
'Use your own high voltage loop supply.
2Extemal modem recommended for 300 baud.

WHEN OUR CUSTOMERS TALK WE LISTEN

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801

217-367-7373

052050 $649.00
MR2000 $169.00
ESM914 $169.00

CIRCLE 10 ON READ£ R SERVICE CARD



, t Navassa Island.
ged coastlme 0

The rug

Navassa's lightho .

One of the four h.f.
s tations with Dave,
W,AJU at the key.

The DXpedition to Navassa Island was
particularly popular with new DXers (since the 1974
DXpedition), c.w. enthusiasts (for the 1978 CQ WW DX
CW Contest), 5 Band DXCC seekers, Europeans, and
the JA's. With the support and assistance of many, the
group made 22,303 QSO's and a lot of paperwork!

DXpedition To
Navassa Island ·Part.

N0TG/KP1 (S.S.B.) . W0RJU/KP1 (C.W.)



BY RANDY ROWE·, NtTG

After two years of planning, the
reality of being OX and working a
record of 22,303 stations in 6% days
became tact. I have been hamming for
25 years, and to be a part of the 1978
DXpedition to Navassa Island was the
pinnacle experience of my ham radio
career. This experience, however,
could not have been realized without
the full participation of all members of
the DXpedition team and the clubs, or­
ganizations, and individuals who sup­
ported and assisted us in many ways.

Navassa Island is one of the sman­
est of the United States' possessions,
lying 90 miles south of Guantanamo
Bay, Cuba and 110 miles east of
Jamaica. Other than hams, few Amen­
cans know of the existence of the is­
land. Navassa has an area of approx­
imately 1.5 SQuare miles and is unin­
habited except for rats, wild goats,
and many species of birds. The
island's only importance today is its
lighthouse rising 395 feet above sea
level.

The seed for going on a DXpedition
was planted a couple of years prior to
the DXpedition when Myron Kern.

'3237 Connecticut Or/ve, St. Charles,
MO 63301 .

W0ZH, and myself found ourselves as·
signed to the same project by our em­
ployer. During lunch breaks, we wou ld
discuss ham radio and OX in partic­
ular, comparing notes as to what we
had worked, what was coming up, and
all the angles of competing for the rare
ones. I mentioned to Myron one day
that we should consider going on a
Dxpedttlon somewhere. We talked
about it, but realizing how big a task it
was, neither of us thought that it
would ever come to pass. Some
months later I met Tony Trice, AD0P,
who was just getting into OX chasing
and was naturally very enthusiastic.
Tony introduced me to Dave BOWker,
W0RJU. Dave, a little later on, brought
the SUbject up again concerning the
planning and going on a DXpedition.
He and I took a positive approach of
"let's do it." I am sure some would
think that this was rather forward and
premature on our part. We think the
same thing. At this time, we had no
particular place in mind and no idea of
all the problems, details, and work
ahead of us. I started looking for a
place to consider and Dave began pre­
liminary equipment planning.

High ranking in the OX standings is
my friend Bill Wiese, W0HBH, whom I
asked for suggestions as to what
place wou ld be a good consideration.
Out of the discussions and research
came the selection of uninhabited

Navassa Island. We knew it was not in
the most needed status by those who
had been chasing OX for a long time.
However, by the same token, we knew
any place that had not been active for
fou r years would be very popular, nat­
urally, by new OXers, c.w. enthusiasts,
5 Band OXCC seekers, Europeans, and
in particular the JA's. The previous DX­
pedition to Navassa was in 1974, and
they worked r.oco-prus stations.
Navassa, being reasonably close to
the U.S. mainland, was attractive from
an economical standpoint. Transpor­
tation cost to Navassa would be
easier for us to handle than traveling
to some other hemisphere. The island,
being owned by the U.S., would pose
no licensing problem. So, WI)RJU and
myself, N0TG, decided that we would
continue in our pla n to form a team
and head for Navassa Island. Tony
Trice, AD0P, a mechanical engineer
and freelance photographer, joined us
along with Myron Kern, W0ZH, an elec­
trical engineer. Tony 's cousin Jon
Lindsay, W60IG, is an adventurous
outdoor type always looking for an
interesting project. After a phone call
from Tony, AD0P, Jon, an oral surgeon,
joined us and naturally became our
chief medical officer. I had known Joe
Markowski, N0INL, for a number of
years. Joe had a lot of outdoor living
t rain ing and became our facilities and
accommodations expert. He joined us

(Left) The DXpedition 's 2,000 pounds at cargo was hois ted up
in 100 pound increments via a pully rigged on the canteJevered
catwalk. At this point the sea was very calm after the all night
storm the night betore.lt was never this calmagain. (Cen ter) Looking
out to the gulf tram "Main Street" Navassa Island. The ANANCY
is anchored off shore. (Right) Part at the DX group with
special friends (Jeft to right): Joe, W20RA. Iris, W6QL, Lloyd,
6YSLA, Randy. NdTG, Lloyd, W6KG. 6YSLA's XYL,
Juanita. and Tony. AD~P. Kneeling are Sy.
K2KA, Joe, N~WL, and Brownie, W2PAU.



and further contributed to working out
the software program for our compu­
terized beam heading chart which we
promoted as a fund raiser. I shou ld
mention that without Joe's son, Paul,
WA0ZGV, the soft ware may never have
been developed. Paul is quite an ex­
pert. Joe, N0WL. and Jon, W601G,
each have a computer. Joe and I at­
tended to the program details and pro­
motion and Jon did most of the pro­
duction of the runs on his computer.
The funds from this project were used
toward offsetting the tremendous boat
and shipping expense. At this point in
t ime, we now thought of ourselves as
a team consisti ng of N0TG, W0RJU,
W0ZH, A00P, NtMlL, and W60IG.

In January 1978, after many
telephone transfers, I final ly was able
to make contact with the appropriate
U.S. Coast Guard off ice in Miami,
Florida concerning landing permis­
sion on Navassa. After warning me of
all the dangers involved in landing, the
officer assured me verbally that there
would be no problem as long as we
would be wil ling to sign a formal re­
lease of risk and liability statement.
As most people know, th is statement
was worked out by early Dxpedi­
tioners to Navassa with the U.S. Coast
Guard. The wording in this statement
is quite emphatic that landing is a risk,
a danger, and each landing is consid­
ered a potential assistance case by
the U.S. Coast Guard. All of us in our
own ldivioual ways had already con­
vinced our XYL's that we should go on
this DXpeditlon, and we knew better
than to cause them any more anxiety
than they already felt; so to this day,
none of the XYL's know of the wordi ng
in the statement we signed. As plans
became f irm, we schedu led late No­
vember as the t ime for the DXpedltion.
We knew it would be Impossible for us
to be ready to go by June. June
through September is the hurricane
season in the Caribbean. So we chose
late November as the appropriate
time.

It soon became apparent that we
needed a point of contact in dealing
with making boat arrangements from
Jamaica to Navassa Island. Previous­
Iy, I had written to several possible reo
sources to inquire about such ar­
rangements, but I was getting no reo
sponse. By this t ime, I had read and
nearly memorized everything that had
ever been written about Navassa.
From the information in the CO maga­
zine article describing the 1974 DX­
pedition, I picked up the telephone
and called Sy Adler, K2KA, a key
member of that DXped ition. Th is was
my first opportunity to get acqua inted
with Sy, who received me very warmly
and offered his ass istance. Sy
cogenially agreed to help us obtain a
boat, and he also made arran ements
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to introduce me to lloyd Alberga,
6Y5LA. lloyd is a prince of a fellow
and did more things in Jamaica to
assure our passing through that
country with a minimum of difficulty
than can be elaborated on here.

Sy was doing a lot of work for us,
and we determined that rather than
have him on the outside, why not invite
him to join us and become an integral
part of the team. Sy happily accepted
our invitation to revis it Navassa. He
mentioned that Miles Brown, other­
wise known as Brownie, W2PAU,
would enjoy going if there were room.
We took a poll and gladly received
Brownie into the group. Brownie also
had been to Navassa in 1974. As we
cont inued to study our operation plan
and look at the propagation forecast,
it was determined that we could use
an add itional person if we were going
to operate around the clock with three
to four rigs.Sometime previous to th is,
Joe, W20RA, Duff in's XYL had learned
of Sy's invitation to go to Navassa.
She called Sy and advised that if ever
there was an additional opening, she
and the family would appreciate It if
we could consider inviting Joe. They
wanted to surprise Joe and send him
on a DXpedltion as a gift from the
family. Joe has thirteen children and

The Navassa "Light and Power
Company."

Erecting the TH3 Junior.

his whole life has been dedicated to
givi ng and caring for others. We found
this very heartwarming and were de­
lighted to provide Joe's fami ly the op­
portunity to give this experience to
Joe.

Meanwhile, as administrative mat­
ters were being dealt with, Dave,
W0RJU, was busy designing and fab­
ricati ng shipping containers. Dave
designed the station crates in a man­
ner that would serve a dual function.
They wou ld not on ly conta in equip­
ment for shipping purposes, but each
crate wou ld convert into an operati ng
desk. This worked out extremely well ,
and we appreciated Dave's creative
design. We planned for a four station
simultaneous operation. Two com­
plete sets of dipoles were fabricated,
plus two Hy-Gain TH-3 Juniors were
purchased. Additionally, we acquired
two 2000 watt continuous-duty gaso­
line-motor-driven 110 volt generators.
In order to test our planning, which
heretofore had been on paper, we set
up a simulated DXpedition on ARRL
Held-Day in June. This offered us a
reason to be out and lots of traffic for
quick contacts and checks. From the
simulated setup, we learned and noted
in our plan changes we needed to in­
corporate in matters of antenna instal-

Say You Saw It In CQ



tation, cable length, and sta tion setup.
I think this setu p was Inval uable, and I
recommend It to any DXpedi tion. Be­
cause of this test, there was not one
surprise or tool or spare or equipment
that we needed but did not have upon
our arrival on Navassa, Everything
there went smoothly. Within forty min­
utes after landing, we had the fi rst sta­
tion on the air.

As was mentioned earlier, we had
learned that Navassa Island was in
great demand by the Europeans and
the Japanese. The terrain on Navassa
from the usual Dxpedltlon operation
site did not favor Europe. In fact, a 200
foot high hill of rock shadows a clear
path toward Europe. We, therefore,
planned to set up two stations on top
of the hill near the lighthouse. As far
as we know, we are perhaps the only
DXpedition to have placed a station
setup on top. We now know the rea­
son-it was a monumental task qet­
ting the equipment to the top in ex­
tremely rough terrain in 90 degree tem­
peratures and then keepi ng it sup­
ported. But we did it! As it turns out,
though, we set up only one station on
top, and the other three stations were
set up at the typical landing site at
lulu Bay. Although we did work the
Europeans from the lower site, the up­
per site was amazingly more effective,
and it was clearly beneficial in work­
ing Europe. Signals from Europe were
two to three "S" units stronger there.

Navassa was very high on the needed
list by the JA's. The Carribean has at­
ways been a difficu lt matter for the
JA's, The propagation forecast indi­
cated that the possibil i ties for good
open pat hs to Japan during our pla n­
ned dates In 1978 would be the best in
history for an operat ion from Navassa
Island.

To assist us with publicity and to
coordinate DXpedition operation Infor­
mation in Europe and Japan, we esta b­
lished coordi nators In each of those
areas. In Europe Franz langner,
DJ9ZB, volu nteered. Franz did a tre­
mendous job disseminating informa­
t ion in all the European bulletins and
periodicals. In Japan, it was a plea­
sure to have Naokl Aklyami, JH1VRO,
coordinate matters for us. Nao organ­
Ized an effort in which the JA's helped
support the operation financially. This
was very heartwarming for us to ex­
perience the fraternal spi rit of ham
radio and the mutual respect, concern,
and assistance hams can have for one
another. Words are not sufficient to
express our deep sense of appreci­
ation for all who helped us and in par­
ticular for the eftorts headed up by
DJ9ZB and JH1VRO. The several thou­
sand Europeans and the 1,000 JA's we
worked would not have been possible
without the help of these fellows.

(To Be Continued)
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Ser ious amateurs deserve the very best equipment they can afford and one
person's luxury may be another' s necessity. These mics are a little like that.
If you deserve a mrcrconone with extra high output, a frequency response
carefu lly tailored to the voice range. and made of high quality materials, then
here are three new desk mlcs and three new hand mics from which 10
choose. The desk mics are heavy die ca st metal with an attractfve black,
textured finish and a lock lever on tne push-to-talk bar for VOX operat ion.
The hand mtcs are high impact res istant cvccrece with extra long, high
quality, neoprene COi l cords. Most models are dual impedance.
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W4FA presents some ideas on building one of the most
useful station accessories. Once you understand how it
works, you can tackle it section by section as a project
that will take a few weekends. Best of all you can build
just as much as you need.

A Step By Step Approach
To Constructing An S.S.B.

Monitor Scope
Part I-The CRTIPower Supply

BY JOHN J. SCHULTZ·, W4FA

There are many ways to construct a
monitor scope. Rather than Just de­
scribe one comp lete unit , It Is easier to
break the monitor scope down into its
major sections and describe some of

Fig. 1- The voltage divider networks
for differen t types of CRT's is shown
at (A) and (B). (C) shows the base dia-

grams for the CRT's.

the opt ions avai lable for each section.
Then you can construct an actual
monitor scope according to the op­
tions desired and according to the
parts available.
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""hen all Is sa id and done, there Is
really no substitute for an osctuo­
scope to monitor s.s.b. t ransmissions.
This is especially true if some form of
speech processing Is being used and
you like to operate on that t hin border­
line between squeezing the last bi t of
power out of a transmitter and not +

causing splatter. Most amateurs think
of building a moni toring scope as a
major project. But It does not have to
be If you are willing to do without the
frills and construct the scope for just
one purpose-modulat ion monitor­
ing-without trying to make a genera l­
purpose test Instrument out of it. Also,
It need not be an expensive project.
The main expense will be for the CRT,
and perfectly suitable 2· or a-rncn
CRT's can be had for $5to $15 by judi­
cious hunting at surpl us outlets and
fleamarkets. The tube socket and tube
shield will run another $5 or so. But
with these basic items in hand, you
can actually construct the rest of the -0.- --'
unit from commonly available parts,
many of whi ch wi ll probably be found
In any weil-stuffed junk box. The cost
savings will be considerable as com-
pared to purchasing a mo nitor scope,
although the home-constructed unit
may not have ail the versat ili ty of a
commercial unit.
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Fig. 2- Three power supp ly possibili­
ties to obtain the high voltage needed
for a CRT. The transformers at (C) are
6.3 volt filament types with the lowest

available current fa ting.

,.

Tower shown is
The NEW Hy-Gain
HG-52SS
Self SUPpOrting
Crank-Up Tower
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TELEX COM MUN ICAT IO NS. INC

When traffic is heavy and the session
is long, you need the comfort and
efficiency of a Telex headset. The new
ProCom 300 and ProCom 200 provide
hands-free operation and the exact
mike-to-mouth distance for consistent
and reliable VOX operation.

ProCom 300
The ult imate in comfort, the
ProCom 300 is an Ultra-light,
single-sided, aviation style
headset with a powerfu l,
electret noise-cancell ing
microphone. This dual
impedance microphone
has a 200 to 3500 Hz
frequency response specif ically
tailored to the human voice. The
earphone has a low impedance,
dynamic element with a sensit ive
tailored frequency response of
300 to 3000 Hz.

ProCom 200
This dual muff headset has a
powerful. dual-impedance,
electret mic rophone with
a typical frequency response
of 200 to 3500 Hz. The
dynamic, low impedance
headphone has a very
sensitive 200 to 12000 Hz
frequency response.

Footswitch (F5-1) and nandswitch
(HS- 1) accessories or the built-in VOX
select switch provide total professional
flexibility. Write for complete details today.

New
Headsets With
Selectable
Microphon
Impedance

J()(J to
601l..

CRT/Power Supply Section
This usually is the part of bu ilding a

monitor scope, or a simple oscillo­
scope for that matter, that many ama­
teurs shy away from because a high
voltage is involved and onethinks spe­
cial transformers, etc., are required. In
fact, It is a very simple part of the
scope to bu ild if you stay with a basic
circu it and remember that the high
voltage power supply needed has to
supply only milliamperes.

Fig. 1 shows two simple arrange­
ments for the high voltage d ivider
chain which supplies the necessary
voltages to the grids of a CRT. Only
brightness and focus controls are
used. There is no astigmatism control
in order to simplify the circuit ry. The

A monitor scope can be broken
down into basically three secnons-.. e
CRT/power supply section, a sweep
section, and an r.f. coupling section.
The CRT/power supply section cern­
promises the circuit to supply tlla­
ment and anode voltage to the CRT.
The sweep section provides a means
of sweeping the scope trace horizon­
tall y across the screen. The r.t . coupl­
ing section applies a sample of the
transmitted r.t . to the vertical deflec­
tion pla tes of the CRT. Although not a
section, of course, there Is then the tl ­
nal mechanical assembly of the
scope.

115v.a.c .
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FULL-COLOR-QSL-CARD "secondaries, " the 110 volt windings,
are connected in series to prod uce the
high voltage to be used in the multtptl­
er circuit of fig . 2(8). If the CAT circuit
of fl g. 1(A) is used, the 6.3 volt t rans­
former for the filament of the CAT can
also supply the three filament trans­
formers of fig. 2(C). The diodes used in
the rectified circuits are IN4007 units
which are rates at 1,000 volts PIV and
can be obtained for less than 15 cents
each (Poly Paks, MHz, Jameco Elec­
tron ics, etc.).

The filter capacitors are Inexpen­
sive ceramic disc units, 0.1 mfl1{)()()
volt. Although the power supplies are
easy to build , you should give due at ­
tention to safety and insulation. The
high voltages you are using can be fa­
ta l if you contact them the wrong way.
This is particularly true of the mUltipli ­
er ci rcuit of f ig_2(8) when you use a
surplus transformer that Is capable of
supplying a secondary current of more
than a few milliamperes. The neces­
sary insulation is easily provided if the
circu it is assembled on perforated
board stock. Usually, it is easiest to
assemble the power supply and res is­
tor divider chain circuits on one piece
of board stock. Then plastic extension
rods are used to connect to the bril­
liance and focus potentiometers lo­
cated on the board.

(To Be Continued)

• Printed In Full Color
• Imprint in Red, Blue or

Black Ink
• Size 31h" x 5W'
.. 12 Point Glossy Stock
• Standard Report Form on

Back Side

100 Cards $15.00
AddltlonaI100-SS .00

Order No . 412

ply as shown in fig. 2. If you obtain an
inexpensive asci llosccpe high voltage
transformer, a simple half-wave recti­
fier circuit will suffice as shown In fig.
2(A).1f a surplus transformer with only
a low voltage secondary can be ob­
tained, a multiplier c ircuit such as that
shown In fig . 2(8) can be used. If al l
else falls, you can even take three 6.3
volt filament transformers of the
smallest size available and wire them
up as indicated In fig . 2(C). The "pri­
maries" become the 6.3 volt windings
which are connected In parallel. The

MIKE Q'lAUGHUn

P,O. BOX 1515

NORTH MNSAScm,MO.641l6

KABCSR

Ba.. 7575 North~ CIty. MD. 64111

~SPrirtt
Mail Check or
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two controls may interact a bit , but
nonetheless you can obtain a sharp
display on the screen at the desired
brightness w ithout critical adjust­
ment. A range for the supply voltage of
from 700 to 1500 vol ts is indicated.
Slightly lower vol tages, even down to
500 volt s, will work with a 2-lnch CRT,
but brilliance and def inition will both
decrease. If possible, you should pro­
vide at least 700 to 900 volt s from the
power supply.

There are a number of possibilities
for bu ilding the necessary power sup-
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HC·144-TLM Ifor 2-meters)
A 5/8 wave, trunk lip mob ile
antenna with less than 1.5:1 SWR
across the 144-148 MHz band.
Maximum power capability is a lull 200
watts. Hy-Gain's exclusive screw-in
antenna connector eliminates all
installation soldering. Includes 18 It
(5.5m) coax and connector.

HC-144-MAG Ifor 2·meters)
The same antenna as above except with
a powerful 90 lb. (40.8kg) direct pull
magnet mount with a neoprene gasket to
protect your vehicle 's f inish.

HC-440-TLM (for 440-450 MHzl
This is a, trunk lip mount
antenna featur ing two 5/8 wave collinear
radiators coupled with a moisture
resistant phasing coil. SWR is less than
1.5 :1 and maximum power capability is
200 watts. Antenna comes with
Hy-Gain's exclusive screw-in antenna
connector that e liminates all installation
soldering and 18 fl. (5.5m) of coax and
connector.

HC-440-MAG (for 440-450 MHz)
The same antenna as above except with
a powerfUl 90 lb. (40.8kg) direct pu ll
magnet mount with neoprene gasket to
protect your veh icle's finish.

T E L E X COM M U N IC AT IO N S , INC .

TELEX [IIlt1JiJial

Hy-Gai n's new HyCom series of UHF and
VHF mobile antennas have been lested
in ac tual use by amateurs across the
U.S. lor nearly two years with excellent
results.The antennas have weathered
the salt spray of the coast. the freezing
rain and snow of the north lands. and the
blaz ing sun 01 the desert southwest.
HyCom's materia ls and workmanship
have taken the worst that Mother Nature
could d ish out, and they st ill perform as jf
they were installed yesterday. If you
want the f inest mobile an tenna that you
can buy - with proven re liability - try a
Hy-Gain HyCom.

NEW
VHF and
UHF
Mobiles

I'lSI

Mult.

75
56
61
52
52
55
60
57
56
57

Mult.

90
81
88
87
66
75
76
77
73
83
55
83
67
76
79
70
61
73
65
55

asos
533
473
537
544
309
511
458
529
514
355
398
409
465
453
328
460
357
236
342
347

Score

125,550
62,496
38,308
36,608
35,676
35,530
34,200
32,946
30,464
30,086

SCore

439,200
354,942
164,912
164,256
131,538
116,250
107,920
104 ,874
97,236
96,778
98,580
92,862
86,430
85,880
84,056
75,800
75,274
72.416
88,380
88,090

~O~OrnO
QSOs

757
526
246
30B
324
295
261
273
248
264

I'lSI

mort/) '~"bt 160JRrtrr ;lX (ontrll

BY DON McCLENON", N41N

Following are the high claimed
scores as o f March 13, 1981.
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WB3GCG
WBRE
N41N
K1KNQ
N7DF
KB8AC
WBUP
KB90F
N4ARO
K2BQ

*3075 Florida Ave., Melbourne, FL
32901.

NP4A
KV4FZ
WBLRL
N2NT
G3SZA
N5JJ
W21B
K5GO
K5RC
N4WW
G3RPB
K6SE
K0RF
KB41
AA1K
AD6P
W7RM
K1KI
N1EE
KS MM/7
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The Polaroid * Pola pulse
Battery Designer's Kit

BY MARTIN BRADLEY WEINSTEIN " , WB8LBV

Here 's an item from a manufacturer
not in the amateur radio business it·
self but apparently with the amateur in
mind. These batteries fend them­
selves to all sorts of tinkering and ex­
perimentation and only your imagina­
tion will fix 8 limit on the number of
possibilities. -K2EEK

B efore we begin, here's a tip that
won't quite get you something for
nothing, but will get you something ex­
tra for nothing extra: Before you throw
away the " empty" cartridge from any
of Polaroid 's flat Instant color films­
the kind used in their motorized cam­
eras, like the SX·70-peel the plastic
holder apart and rescue the battery ln­
side. Read on and you 'll see how much
of a prize you've earned!

Polaroid has made available a Pola­
roid Potapulse 6 Volt Battery Desiqn­
er's Kit , #4155, which Includes five of
their PlOD batteries, a battery holder,
and a technical brochure, all for
$16.75. With that out of the way, we
can depart from the mundane and get
into one of the most exc iting new bat­
ter ies to come along in quite some
time, with excellent prospects for

"c/o CO Magazine. Polaroid'!' ,
SX-7a- , PolapulseT"" Polaroid Corpo­
ration.

22 • CQ • June, 1981

The Polaroid Po/a-Pulse designers kit.

making things easier for amateurs.
The start of all the commotion Is the

unusual configuration of the battery.
Its dimensions are 3.73 x 3.04 x 0.18
Inches-a stack of f ive Is less than an
Inch thick! Imagine what this cou ld
mean for any kind of pocket electron­
ics, f rom a monitor receiver to a han­
die-talkie to a digital dohlckey that
raises and lowers your shorts ! There's
not much stress on that pocket either,
since the PlOD weighs less than an
ounce.

But the performance from this bat­
tery isn 't lightweight in any respect.
First, the battery delivers a full 6 volts.
Second, the electrolyte Is gelled and
the package Is sealed, so unless you
puncture it there's virtually no chance
of leakage.Third, It can cenver uctcae
amps instantaneously (!),5 amps after
30 seconds, 2% amps after a minute.

Take a look at these constant-dis­
charge life speclflcatlons, which re-

fleet how long the Pl00 can de liver
each of the specified currents con­
tinuously before being discharged to
3.0 volts:

5 amps for 24 seconds (33 maH)
1 amp for 5 minutes and 42 seconds

(95 maH)
500 ma for 14 minutes and 42

seconds (1 23 maH)
100 ma for 1 h our and 42 minutes

(170 maH)
50 ma for 3 hours and 54 minutes

(195 maH)
20 ma for 11 hours and 30 minutes

(230 maH)
When tested against the standards

(numbers 30, 41 , 47, 50, and 61) of the
American National Standards tnstt­
tute (ANSI), the Ploo showed up well
again:

High rate discharge: 6 minutes
Toy battery discharge: 36 minutes
Motor test for toy and movie

cameras: 32 minutes
Transistor radio and electronic

equ ipment: 4 hours
Elect ronic photo flash : 28 cycles

Now, we shou ld note that theAN$1 rat­
ings were designed for 1V, volt unit
cell batteries, whereas the 6 volt Pete­
pulse delivers more power at the same
current. These figures can on ly be ot­
fered as one basis of comparison.

A Planar Battery
The reason this lightweight battery

can deliver so much "punch" when It
needs to is that it's designed like a
Dagwood sandwich, with flat layers
of electrodes, Chemist ry, separators,

Say You Saw It In CQ



TEMPO VHF & UHF SOLIO STATE POWER AMPLIFIERS

Opllonal Accessories tor all models
12 button tou ch lo ne pad (not mstaueo j : 539 .16 button touch
tone pad (not m steuecj : $48 • T one burst generator: $2995
• CTCSS sub-au d ib le lone con trol: 52995 • Leath er holster
$20 • Orqaretta lighler p lug mobile c harg in g unit $6

Boost your s lgn.1. .. glv. It the range and c larity of a high
powered ba s. s la llon. VHF (135 10 175 MHz)

Olive Pow,,", OuTpul Model No p.,ce
2W l30W 130A02 S209

I C1N l30W 130A l0 5189
Jr:J# l30W 130A3O Sl99

2W 80W 80A02 S169
10'v\1 8C1N 80AIO SI49
JO'v\I 8C1N 80A30 5159

2W SOW SoOA02 5 129
2W JOW JOA02 S 89

UH f 1400 10 512 MHzl mocMll . lo..e-t power snd FCC type acc:epled 1I'IOdl'l,
s lso sv.Usble .

5-80 . $149 00 '

thoroughly field tested . 1$ so simple to
operate or o ffers so much value. The
Tempo 5-4 o t ters the o p po rtu nity to
get o n 440 MHz from where ever you
may be. With the additi on of a touch
t one pad and matching p ower
ampli fie r its versatility is also
unsurpassed .
The 5-4.. .$349.00
With 12 button touch tone pad $399.00
W,th 16 button to uc h tone pad $419 ,OO
5 ·40 matching 40 wall o utput
13.8 VDC power ampnner..,$149 00

Sp*cilic.llons:
Freq uency Co verage: 440 to 449 995 MHz
C hannel Spacin g 30 KHz m inimum
Power Requirements: 96 VDC
C urren I Dram : 17 rna-standby 400 me-uansmun amp h igh power)
Antenna Impedance ' 50 o hms
Sensmvrty- Beller than .5 microvolts nominal l o r 20 db
Supplied Accessones Rubber flex antenna 450 ma ru-cac battery

pac k . charger and earpho ne
RF ou tp ut Power N om ina l 3 w atts high or 1 wall low power
Repeale r Offset: ! 5 MHz

Tempo 5-1
The nrst and most th oro ughly field tested hand held
synthesi zed rad io ava ilable today. Man y thousand s
are now 10 u se and the le tte rs o f praise still pour m
The 5-1 IS th e most si m p le radio 10 operate and IS
ooru to orovrce years o f dependable service ,
Desp ite i ts light weight and small size it is buut to
wi th stand ro ugh handling and hard use. Its he avy
d Uly ballery pa ck allows more operating lime
between c harges and us ne w lower p rice makes It
eve n more affordable ,

Tempo 5-5
O ffe rs the same field p roven reliabi lity. features and
specrtrca uons as the 5 -1 except that the 5 -5
p rovides a b ig 5 wall output (or 1 wall low power
opera tion) , They botn have ex te rna l m icrophone
capability and can be op erated with matctunq solid
sta le power am pli fi ers (30 watt o r eo watt outpu t} .
Allows yo u r h and h eld 10 double as a oowertu t
mobile or base rao .o
5 -30 sas 00'
"Fo. use WITh S-I and S-5

,

.'

tam 0

again
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first w ith a syn thesized
hand held lor amateur use . f irst w ith a
220 MHz syn thesized hand held. f irst
with a 5 watt o utp ut syn thesized hand
he ld ...and once agai n first in the 440
MHz range with the 5 -4 , a lul ly
syn thesized hand held radio . Not only
does Tempo o ffer the broadest line o f
syn thesi zed hand helds. but its
s t a n d a r ds o f reliabil ity are
u nsu r p asse d ... reliabil ily proven
through mil lio ns of hours of operati o n.
No other hand held has been so

Tempo 5-2
With an 5-2 In your car or pocket you can use
220 MHz repeaters th roughout the U .S. II
oilers all th e ad vanced eng ineerrng. premium
quality com ponen ts and features of the 5 -1
and $-5 The 5·2 offers 1000 channels in an
e xtremely hghtwelght b ut rugged case .
If you're not on 220 t tus is the perfect wa y to
get started WIth the add it ion of the 5 ·20

Tempo SOlid slate ampntier it becomes a fA & VIJ-
powe rfu l mobi le o r ba se stat io n. If you have a

220 MHz sta tion. the 5-2 Wil l add tremendous versat ility . '/Jn~'1 '!J rio
Pnce._.$3-49 00 (Wi th touch tone pad install ed .. $39900) lilll j U~ 1U
S+20 $89 00

liloccuP)l .,. 2050 S Bundy Or .. los Angeles . CA 90025 12131 820- 1234
1 1980 we W Wlm a new ,...... 931 N Euclid . Anaheim. CA. 92801 71 4 7n.9200

»cte. as 0 1~:caru~rs butld~ne9number BUller . Missouri 64730 816 679-3127
p,e~~~ ....orl~ ~e:d~ess and phO TOll fREE ORDER _UMBER: 1100I 411.81531
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Published by the experts in Ama­
teur Radio, The American Radio
Relay League, Understanding
Amateur Radio is just the book for
the newcomer. There are over
210 pages of text with chapters
on: electronic fundamentals,
semiconductor and tube opera­
tion, how code and phone (A M,
ssa, and FM) transmitters and
receivers work, all about antennas,
tips for the workshop and test
bench, building transmitters, re ­
ceivers, and power supplies, mak­
ing measurements, and how to set
up a station. If you are interested
in radio communication and basic
radio fundamentals then order a
copy of Understanding Amateur
Radio today!

----------------UNDERSTANDING AMATI!UR RADIO
$5 ($5.50 OUTSIDE OF THE u.s.r
SHIPPED POSTPAID. AllOW 4-5 WKS .
FOR DELIVERY .

( I My check for S is enclosed.
I I Please charge my .Master Charge

or v tse

Name

Address

City State _

Zip

Visa or MC account
number

Exp iration date

I Me Bank no.
I
I CQ I
I I
AMERICAN RADIO RELAY LEAGUE

225 Ma in Street
Newington. CT. 06111
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vents , adhesives, and carrier web
stacked on top of each other, which
makes for a very large surface area at
the electrodes, permitting a very low
battery impedance (on the order of
0.05 ohm) and high current capability.
See fig. 1 for construction details.

The chemistry is what we usually re­
fer to as carbon-zinc (actually zinc and
manganese dioxide) or Leclanche,
with four cells in a laminated stack.
Between aluminum anode and cath­
ode collectors, each laminated on one
side with a conductive plasti c sheet
(the anode plasti c sheet is then coat­
ed with zinc, the cathode with manga­
nese dioxide), are gelled electrolyte­
coated separators (with adhes ive
sealing their perimeters) and duplexes
(aluminum electrodes coated with
zinc on one side, manganese dioxide
on the other). A vent permits only
gases to escape. The entire battery is
then sealed in an overwrap of paper
and polyester with two holes on one
side allowing access to anode and
cathode terminals.

Fortunately, for those of you who
were less than thrilled with this chem­
istry/manufacturing review, the bat ­
tery is so well designed that you'll
probably never have to think about
how the heck they did it.

Here's what Polaroid's construc­
tion technique translates Into In terms
of the performance you can expect out
of this battery. First, it offers excellent
shelf life-on the order of three years
or more. Second, it offers the same
kind of low-drain-rate chemical effi­
ciency you get with alkaline batteries,
but a much better performance at high
drain rates as we've seen.

As far as safety, Polaroid reports
having followed the test protocols of
suggested Federal Hazardous Sub­
stances Act requtattcns, where the
battery performed "extremely weil
even under severe conditions," and
did not explode when exposed to fire
or when recharging (Which is definite­
ly not recommended) was attempted.

The P100 is not quite the same bat ­
tery as the ones found Inside SX-70
film packages, even though their elec­
trochemistry is virtually identical.

The SX-70 film pack battery is lami­
nated to a 31/2 x 4 1/ 4 Inch (approxi­
mately) card in order to be dimension­
ally compat ible with the film packs,
and its contacts are accessible
through round ports equidistant from
one edge. The P100 is sealed in a
smaller envelope, and its elongated
contact ports are staggered.

By the way, there have been over 300
million SX·70 style batteries manufac­
tured so far.

Getting It
You don't have to tear f ilm packs

apart to get Potaputse batteries. Pota-

~­­,"'( )

-

--~ .

--

Fig. 1-Basic construction technique
for the Polaroid battery.

role Is negotiating with distributors to
make P100batteries avatlableover the
counter across the country (and world,
we assume), an absolute requirement
since they're now busy convincing
manufacturers todeslgn in the P100 in
new product designs instead of con­
ventional cylinder or button cells.

Part of this "convincing" process
involves giving designers a chance to
get their hands on the P100, which is
why the #4155 designer's kit came Into
being. To get one, send a check or
money order for $16.75 (plus any ap­
pli cable taxes) to: Polaroid Corpora­
tion, Commercial Battery Division,
784 Memorial Drive, Cambridge, MA
02139_ Additional molded battery
holders are available, too, at $1 .55.

I heartily urge that you try using the
P100 on one of your upcoming pro­
lects.It 's espec ially well-suttee to TIL
and microprocessor voltages, and of­
fers extraordinary merits as a memo­
ry-protect backup battery. You'll prob­
ably want to try it with tone encoders,
handheld wireless remote controls,
code practice oscillators, test gear,
pocket "pen" lights, repeater monitor
receivers, mosquito repellers, etc.

For additional information, ci rc le
number 100 on the reader service
coupon.

58y You Saw It In CO



MORE KEYER FEATURES
FOR LESS COST

Kever Trainer Morse Trainer Contest Kever Morse Kever

MK-1.....
AEA Invites You to Compare the AEA Keyer Features

to Other Popular Keyers on the Markel.

MM-1 KT-1 MT-1 CK-1

MorseMatic'"
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No
No

No
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Yes
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Yes
No
No
No

Hard
No
No

No
No
No
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No
No
No
Yes
No
No
No
No
No

COMPETlTOR

Hard
No
No

B
5-50+

100/400

No
No
No
Yes
Yes
No
No
Yes
No
No
No
No
No
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8-50
400
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No
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AEA
MK-1
2-99

Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Soft
Yes
Yes

AEA
CK-'
1-99
500
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"
Yes
Yes
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Yes

No
No
Yes

Yes
Yes

Yes
Yes

AEA
MT-'
1-99
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Yes
Yes

Yes

Yes

Yes

Yes

Yes

No
No
Yes

AEA
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1-99

Yes
Yes
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Soft I
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No
Yes
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Yes
Yes
Yes
Yes
Yes
Yes
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Yes
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AEA
MM-1
2-99
500

Message Partitioning
Automatic Contest Serial Number
Selectable Dot and Dash Memory

Five letter or Random 'Nord Length

IMPORTANT KEVER AND/OR
TRAINER FEATURES

Speed Range (WPM)
Memory Capacity (Total Characters)

Test Mode With Answers

Real·Time Memory Loading Mode
Automatic Word Space Memory l oad
Instant Start From Memory
Message Ed it ing
Automatic Stepped variable Speed
2 Presettable Speeds, Instant Recall
Automatic Trainer Speed Increase

Independent Dot & Dash (Full) Weighting
Calibrated Speed, 1 WPM Resolution
Calibrated Beacon Mode
Repeat Message Mode
Front Panel variable Monitor FreQuency
Message Resume After Paddle Interrupt
Semi·Automatic (Bug) Mode

Random Practice Mode
Standard letters. Numbers. Punctuation
AU Morse Characters
Advertised Price

Yes
$199.95

Yes
$129.95

Y.,
$99.95 $129.95 $79.95 $139.95 5 99.501 $229.00

$139.50

No
5129.95

$139.95

$ 14.95

s 59_95

s 40.00

All our keyers (except the MT-1 ) will operate with any popular
single lever or Iambic SQueeze padd le and will key any type of
modem amateur transmitter with no externa l c ircuitry required.AEA
keyers are as easy to operate as a four function calculator. The
internal AEA computers are all pre-programmed for the features
shown above. Each AEA product is fully RF protected and receives
a complete elevated temperature burn-in and test before it is shipped
from the factory.

Ask a friend how he likes his AEA kever compared to anything
else he has ever tried , then JUDGE FOR YOURSELF. See the
AEA keyer and trainer family at your favorite dealer.

Advanced Electronic Applications, Inc., PO. Box 2160.
Lynnwood. WA 98036. Call 206/775-7373

AEABrings you the
Breakthrough!

9.95

5.95

OPTIONS:
MT-1 P (portable version of MT-1) with

batteries, charger, earphone
ME-1 2000 character plug-in memory

expansion for MM-1
AC-1 600 Ma. 12 Volt wall adaptor for

MM-1 with M E-1
AC-2 350 Ma. 12 Volt wall adaptor for

all AEA kever and trainer products
except MM-1 wI ME·1 $

DC-1 Cigarette lighter cord for all AEA
keyers and trainers except MT-1 P $

MT-1 K Factory conversion
of MT-1 to KT-1

PRICES AN O SPECIFICATIONS SUBJECT TO CHANGE WITHOUT
NOTICE oe OBLIGATtON

CIRCLE 7S ON READER SERVICE CARD



B monthly feature by

BILL WELSH, W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Tidbits

Code Is Not C.W.

It has long been common practice to
refer to code as c.w. This incorrect
term is so well accepted that it ap­
pears in textbooks and on communi­
cations equipment. A couple of pre­
vious Novice columns mentioned the
fact that code is not c.w. However, not
one of those letters provided any fac­
tual support that code is C.W., and the
existing facts clearly show that code
is not c.w. You are invited to consider
the comments in the following para­
graphs and to check your own data
sources to confirm or refute what ap­
pears in this article.

The dictionaries of electronic terms
and the standard dictionaries support
my claim that telegraphy (code)
should not be called c.w. Continuous
waves (c.w.) are defined as being elec­
tromagnetic waves that are generated
in a conttnous train of identical oscil­
lations. The wavetratn can be inter­
rupted in a known sequence (telegra­
phy) or it can be modulated in ampli­
tude, frequency, or phase (a.m., f .m., or
p.m. voice) to convey information. In
other words, continuous wave is the
basic carrier (A0, F0, or P0) before it is
changed to convey intelligence.

The term c. w. does not accurately
apply to any type of emission that con­
veys intelligence. However, it applies
more to voice transmissions than to
code transmissions . As an example,
when operating an a.m. voice trans­
mitter, the output is pure c.w. at all
times when no modulation exists ,
such as during pauses when the oper­
ator is not speaking. When the opera­
tor is speaking and the output carrier
is amplitude modulated, the carrier
frequency remains constant and just
the amplitude is varied in accordance
with the speech pattern. Unless modu­
lation reaches or exceeds 100 percent,
the carrier wave is continuous. Fre-

2814 Empire Ave., Burbank, CA 91504.
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HereareJ. Elwin Tyson, KA0HPW,and
his wife Biffie, KA0HPV, who live in
Plains, Kansas. Both were licensed in
May 1980, thanks to the help of Darwin
Thompson, WD0GFI. They operate a
Hetttcretters HT-32A transmitter and a
Hammarlund HQ-180A receiver with a
dipole an tenna on 40 and 15 meters.
Elwin is the manager of a grain eleva­
tor. He was iff last winter and finally
had time to study for his amateur li­
cense, which is something he had
wanted to do since high school. His
wife helped him study and she decid­
ed to also become an amateur radio
operator. I know from experience that
amateur radio is more fun when both
the wife and husband share that inter­
est. My wife (Marie, W6JEP) has kept
ama teur radio an essential part of our
lives. We recommend it to all couples.

quency and phase modulat ion t rans­
mitter output carriers are similarly
closer to c.w. than the output of a ra­
diotelegraph transmitter.

Radiotelegraph is also called Inter­
rupted continuous waves, interrupted
c.w., or i.w.c. No matter which of these
three terms is used, these emiss ions
are defined as continuous waves that
are interrupted at an audio f requency
rate . These terms are contradictory,
sinee the transmi tter output wavetraln
is not continuous if it is interrupted.

A similar poor term that is often ap­
plied to telegraphy is continuous wave
telegraphy, or c.w. telegraphy. As de-

ta iled in a previous paragraph, it
wou ld make more sense to refer to
c.w. voice than it would to refer to c.w.
telegraphy. It is interesting that most
dictionaries of electronic terms omit
th is term, despite the fact that It is
more accurate than most of the other
terms that are used. Telegraphy is a
matter of keying by manual {handkey),
semiautomat ic (bug), or ful ly automat­
ic (electronic keyer and others) means.
C.w. telegraphy could easll¥ be under­
stood to mean keying a carrier wave
(not a cont inuous wave) on and off in a
known code sequence.

Telegraphy is a system in which
known sequences of presences and
absences of signal are used to convey
intelligence, since the telegraph sym­
bols are transmitted in a code. A dic­
t ionary definition of code is that it is a
system of symbols used to represent
lette rs, numbers, etc.; the various tele­
graph codes incl ude symbols that rep­
resent letters, numerals, work sig ns,
and punctuation marks. The Novice
column in the December 1980 issue of
CQ shows telegraph codes that match
alphabets or several languages.

Dictionary definitions of codes and
ciphers do not Impart the same mean­
ing as is implied In FCC regulations
and communication textbooks. We
consider that codes are based on
known langu age alphabets and thus
have no secret meaning unto them­
selves. Dictionaries state that codes
often have secret meani ngs, and that
ciphers prov ide a method of trans­
forming text to conceal the real mean­
ing. Ciphers are not legal o-r the ama­
teur radio bands because they have
meaning that Is not generally under­
stood to all operators. Telegraph
codes based on other than interna­
tionally known languages are similar­
ly prohibited In amateur radio because
all operators do not understand thei r
meanings. In other words, if two or
more operators prod uced a telegraph
code based on a little known lan­
guage, such as the language of the
Black Foot Indians, it would not be le-
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$ 42.95
$ 52.95
$150.00

Standard
Chrome
Gold pla ted

clude brief comptlmentary remarks in
their transmissions. I had 395 con­
tacts on the Novice bands during the
NR, but only about 330 useful contes t
contacts. About 30 amateurs with
Gene ral, Advanced, or Extra licenses
answered my CO NR calls. Some did
not understand that Genera l and high­
er cl ass licensees are on ly supposed
to work Novices and Techn ic ians in
the NR. Others simply called to say
hello and I was glad to meet them. Sev­
eral Novices and Technicians called
me more than once, and one Washing.
ton Novice called me at least ten
times. I have been in all 30 NR con­
tests w ith either my own caustqn or a
club ca llsign. It was fu n. If I worked
you, and your address is correct In the
call book, you can be sure I have sent
you a card . Whether or not I was lucky
enough to contac t you in the NR, I
hope to have a chat with you on the
Novi ce bands. Most of my Novice
band operation is on 10 and 15 meters,
bul I do also get on 80 and 40 meters
sometimes. I usually operate close 10
11 kiloHertz above the low end of each
Novice band. I like to chat on the air
(ragchew), and no one has ever sent
code so slow ly or bad ly that I wou ld
not work them. Please call me when you
hear me. If I'm already working someone
else, stick around and call me when that
contact is fi nished. I frequently operate
4 to 6 hours continuously.

WRITE FOR LITERATURE

.-.
the .Full range of adjustment m

tens ion and contact spaCIng.

U lti---~-te .Sell-adjusting nylon and steel
......... needle bearmqs.

I A M B l e :?a,::t~::,::~:ron""
• Precison-mecmrec. Chrome

plated brass frames,

• Standard model has black,
lexlured linish base: deluxe
model is chrome plated.

• Heavy steel base : non-skid teet.

clearly differentiated between c.w.
(A0) and code (A 1).

Telegraph (code) is not c.w., but
there are continuous factors of fre­
quency and amplitude assoc iated
with a.m. and t.m. vctce transmis­
sions, respectively.

No matter how many people call
code c.w., it is incorrec t. I hope a few
readers wi ll conside r the facts detail­
ed in thi s item and refer to telegraphy
by Its correct names in lieu of the in­
correct and contradictory te rms that
have been used for about one century.
Code is not c.w.

The International Telegraph and
Telephone Consulta tive Committee
(CCITT) and the Internat ional Radio
Consultative Committee (CCI R) func­
tion under the auspices of the Interna­
tional Telecommunication Union (ITUI,
as does ou r International Amateur Ra­
dio Union (IARU). If you want to know
more abou t telegraph technique use
the IARU, ITU, CCIR, and ccrrr publi­
cations. Volume VII of the cCln blue
book (Geneva, 1964) is particularly
usefu l in regard to both unipolar (one
polarity, code) and bipolar (two po lari­
ties , teletype signals).

Novice Roundup Activi ty
It was a pleasure to work several

Novice column readers during the last
ARRL Novice Roundup Contest. I was
surprised to have many amateurs in-

BenCHeR inc 0 iusetectea dea~" or eaa $2.00
I handlmg , ovoteton toroversees

333 W Lake Street. Dept. A postage on request.
Chicago. Illinois 60606 •~iWP;~30UW~ADER SERVICE CARD

gal to use it on the ai r because most
operators wou ld not be able to copy
the text even if it were sent in forward­
reading pl ain language. Similarly, two
or more operators are not allowed to
send messages in pl ain language or
mixed group formats tha t have hidden
meanings which are generally un­
known to other operators. Such mes­
sages are not permitted even if they
are transmitted using a well-known
telegraph code.

If the code t ransmission is in the
form of an audio or visual s ignal that
can just be copied in the immediate vi­
cinity of where it is being sent, it is
simply called a telegraph signa l.

If the code transmission produces a
signal that can be heard or seen at
some remote point (or points) inter­
connected to the t ransmission si te by
wire, it is called wire telegraphy.

If the code is transmitted by radio, it
is a radioteleg raph signal , wh ich used
to be call ed wireless te legraphy.

No matter wh ich form of transmis­
sion Is used , no code signal is c.w.
Webster's New Collegiate Dictionary
defines code as a system of signals
used to communicate and defines
continuous waves as radio waves that
continue with unchan ging inte nsity
and whose intensi ty continues un­
changed except for modulation.

When I questioned an equipment
manufacturer's design engineer about
the poor radiotelegraph emission
characteristics of his unit, he said that
only its s.s.b. and c.w. capabil it ies
were ment ioned in the advertising. He

Sixteen-year-ofd Keith Leite, KA lA OB,
of Fall River, Massachusetts, is in the
third year of the electronics course of­
fered by the Dimah Vocational High
Schoof in Fall River. His station in­
cludes a Yaesu FT- 101·E transceiver
and a root-moumea Hy-Gain 18AVT
vertical antenna that is 70 feet above
ground. Keith already has 48 states
and 45 countries confirmed. He pass­
ed the 20 wpm code test. He received a
certificate for errorless copy of the 25
wpm message from the Secretary of De­
fense on Armed Forces Day last May.
Keith opera tes the 15 meter Novice
band most of the time, and he is avail­
able fo r scheduled con tacts with any­
one who wants to work Massachusetts.

Say You Saw It In ca



hours ahead of MDTIMDST and MST,

Wrap·Up
Notice that the following list of

amateurs recently contacted is inten­
tionally res tricted to just females. It is
nice to find th at amateur rad io con­
ti nues to att ract more females all the
time. Checking my log disc losed that

Width (MHz)

0.2
0.5
0.3

0.05 (A)
0.35

0.1 (B)
0.45

0.1 (B)
1.7

4
4
5

30
85

150
200
275
500
250

2000
13000
'8000
20000
ioooo

(infinite)

Segment Limits

1800- 2000 kHz
3500-4000 kHz
7000-7300 kHz

10,000-10,150 kHz
14,000- 14,350 kHz
18,068- 18,168 kHz
21,000-21,450 kHz
24,890-24,990 kHz
28,000-29,700 kHz

SO-54 MHz
144-148 MHz
220-225 MHz
420-450 MHz

121 5-1 300 MHz
2300-2450 MHz
3300-3500 MHz
5650-5925 MHz

10,000-10,500 MHz
24,000-24,250 MHz

48-50 GHz
71-84 GHz

152-170 GHz
200-220 GHz
240-250 GHz

275 and above

(A) Expected to become available
starting 1 January 1982.

(8) Expected to become available
starting sometime between July
t984 and July 1989.

With the add ition of the 10, 18, and
24 megaHertz frequency segments,
amateurs will enjoy use of 3.55 MHz
of frequency in the crowded 3 to 30
MHz high frequency (h.f.) band. This
amounts to more than 13 percent of
the entire h.f. spectrum.

Amateur Radio Frequency
Segments (Bands)

The amateur service has exclusive
or shared use of 64,506,750,000 Hertz
of frequency between 1.8 megaHertz
and 250 GigaHertz, plus frequencies
above 275 GigaHertz. The following
Hst shows these frequency segment
limits and widths.

respectively. UTC is 7 and 8 hours
ahead of PDT/POST and PST, respec­
tively. If you live in the Eastern time
zone and you want to know when to li s­
ten for a code transmission scheduled
at 2300 UTC, you wou ld listen at 1~
(7 p.m.) EDST or 1800 (6 p.m.) EST. It IS
a good idea to leave a clock set to UTC
in your shack; 24-hour digital clocks
are excellent for thi s use.

This is Bill Acito, Jr., KA2EPS, at Au­
burn, New York. He was licensed as a
Novice 6 March 1979 and he upgraded
to General 16 January 1980. Wh ile op­
erating as a Novic e, Bill had 412 can­
acts with American amateurs and 26
DX (foreign) contacts. He is a 16-year·
old Junior in high scnoot. His sta tion
includes a Ten·Tee Omni·A transceiver
used with a 10 meter vertical antenna
and dipoles for 15, 20, and 40 meters.
Bill is a member of a focaf radio c lub
and a marching band. He advises new
amateurs to operate as much as pos­
sible to increase code proficiency and

to enjoy amateur radio.

Time (UTe) Speed (wpm)

OO-0030סס 5
0115-0200 8
0400-0500 11
0600-0630 14
0715-0800 18
1200- 1230 22

Coordinated Universal Time (UTC)
is the same time that is often called
Greenwich Mean Time (GMT), Green­
wich Civil Time (GCT), Zebra Time, or
Zulu (Z) Time. If you live in the Eastern
time zone, UTC is 4 hours ahead of
your local time when you are on day­
light savings time (EDT/EDST), and it
is 5 hours ahead when standard time
(EST) is being used.Similarly, UTC is 5
and 6 hours ahead of COT/COST and
CST, respectively. UTC is 6 and 7

15 wpm for about 30 minutes before
the scheduled message begins.

Ron Martin, W6ZF, advises that he
transmits the West Coast Bu llet in si­
mul taneously on 3540, 7040, and
14040 kiloHertz at 0400 UTC on the
fi rst and thi rd Mondays of each
month. These 22 wpm transmi ssions
are another excellent code practice
source.

U.S. Navy stations t ransmit code
practice on 5870, 8090, 12135, 16180.
20225, and 25590 kiloHertz. These st.
multaneous code transmissions are
quite regular. but occasiona l heavy
traffic loads can cause them to not be
sent by any of the several partlclpat­
ing stations. The t imes and speeds of
these code practice transmissions are
as follows:

GE T ORGANIZED I.............__ ..._-
• __ "'_ .._ .... . ",,; .w

4 MA G FILES $4. 95
_ "'1&_ "00""-,_-'Il>
OOM INO",I,.,1I0

e o. BOX :l8II'H
DOVER. N.H, 03120

Ple e oe send ell .e-.:le r inq uiries directly

On-The-Air Code Practice
TheOctober and November 1980 Nov­

ice columns provide information about
code transmissions that can be copied
to help increase code reception profi­
ciency. Additional information on this
subject is trickling in, and it wil l be print ­
ed in future columns after it has been
confi rmed.

Army radio sta tion WAR is located
at Fort Detrick in Freder ick, Maryland.
They advise that they transmit a week­
ly message from the Chief of the Army
Military Affiliate RadioSystem(MARS)
to all MARS members and worldwide
stations. This message is sent at 0130
and 0430 UTC Tuesday (Monday eve·
ning, local time) on 3348.5, 5217,
6998.5, and 14403.5 kiloHertz at 25, 20,
and 15 words per minute (wpm). Fol­
lowing the ecce transmissions, the
message is transmitted twice by radio
teletype at 60 wpm. The fi rst radtotele­
type transmiss ion employs 850 Hertz
spacing between the mark and space
signals. The second radioteletype
transmission uses 170 Hertz shift be­
tween mark and space frequencies .
These WAR transmissions occur at
the same local time throughout the
year. In other words, they start at 0030
and 0330 UTC when daylight savings
time is in effect. The antennas for 3347
and 5217 kiloHertz were not operable
when this item was written, so it may
be necessary to listen on 6997.5 or
14405 kiloHertz or WAR. AN/FRT·52A
transmitters are used to stmultane­
ously transmit these messages at
10,000 watts output on each frequen­
cy. You will have ample time to tune in
WAR before these transmissions. VVV
VVV VVV DE WAR WAR WAR is sent at

.,. .. ttl';
• to' Jt!. ~$. ~. 1", _ ..... ...-.. "-' •
• ~ ... ~- ~f__'"'t"._llilll .
• 0'" ...-_100 ........... .

_0'"' ~ .-s_I"J!I. •• . ... .I ~~~ ,........' ~al •........."r~ •
. ' 'oo::tIYe'S __ tJwln U-.n. (Wl'IOe' •
. ~ ._.. 0 "' """'0$_~ nWn ' Py'O 1eSl .
• lIN' SSW RTTY YfO I ... "",~ !to ""'" lobrifY ..,..~ ...,....II •
• <umI"l'-' II hi o.r--. IIOlIUS Ifaolod . ... .:to_III •
• ... ,ul a.a_ ...~... I
I lIW_*II ..-_••US-...._ .
• US "'* "'-III .. 111II1 f_ ... IIIIIoos .
• " US " c..... Sti Il5 US "c.- fA'Sl 0.. SIIl5 I
• F ~S'DIDAloo..~.III1" tIlUIIl....... .
I SI5 iX1IUS & lAaIal S?lID ' flIIJI U\ I
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~ _-- _--_..-
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2000 watts, from 80-10 meters.
Built-in SWR Bridge, S hows SWR ra ­
tios of 1:1 . 1.5:1,2:1, and 3: 1. Has
Forward and Reflected switch .
Rugged metal cabtner with black vinyl-
clad steel cover and black anodized
alumi num panel has white nomen­
clature ; size. 5'h"H x S
l ZWW x\Z"L 7 ..... 5 I

7 • "cC1l<Ot'\~,
S~,,~"SEE E~S'Y"/I.Ol.,e, \~ 10\

..... a e Bo""3\9\ \J\I} 'P'~, I
Oe9t ; "1.\91450'1 - llJt'S sh4~~s \/I.)l..
PhO!' . ..A \S\~es- add" - ______
£,nOCQbs- \l:'~(s\~d
~,.se¢'d~~ O""Il$l~ I
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,., 0"· ------ I
!'l" "'& \ a>& p<'n\\
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The Essential Instrument
Scope/WilttmeterlSWR Bridge $274.50 ppd.
Bla ckCat JB- l0005M, The 3 -in- l in­
strument. The one instrument to have
in the shack when you're having o nly
one.
3- Monitor Scope. You'll soon Inter­
p ret scope pa tterns to dete rmine
power o utput, distortion, audio noise ,
ALe action , carrie r suppression, spurs,
flat topping, even AM mod ulati on
characteristics. Has sine and trapezoid
patterns.
3-range Wattmeter_ Reads
peak power to 20, 200, and

Wattmeter/SWR Brid9'l'
Peak readng warl·
rndo!r has 3 ranges
(20, 200. 2000
wattsl . operaleS so.
10 1TWler'5. SWR ra­
tio, of 1:1. t .5 1,
2 ,1. 3 I , forward
and reflected, RF
level con lrol ..

Model "B-2000SW. "7.SO ppd..
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Dave Shakley, KABJRC, of Sawyer Air
Force Base, Michigan, is a Captain in
our U.S. Air Force and he flies on B-52
bombers as an Electronic Warfare Of­
ficer. He was first licensed in 1968 as
WNBAOI, and he was surp rised by all
the Novice changes when he recently
became licensed again as a Novice.
No more one year license term (now 5
years and renewable), crystal control
(VFO now op tional). or 75 watt limita­
tion (now 250 watts maximum). Dave
was most favorably impressed with
the superior equipment that is now
available to beginning amateurs. His
station includes a Ten-Tee Century 21
transceiver and a random wire enten­
na used with a tuner. He operates all
Novice bands but has had his best re­
sults on 15meters.Guillermo Schwarz,
KP4DDB, and Jim Newman, KABBGB,
got Dave interested again in amateur
radio, and Rick Swain, KBAIT, helped
him get sta rted on the air as a Novice
retread. Dave has his code speed pro­
fic iency up past the 13 wpm require­
ment for the General license, and he
will probably have upgraded by the
time this p icture is printed. He obtain­
ed the Jast 36 issues of CO to help him
in his sett.etuav program. He studies

and operates while on alert.

48 of my 634 Novice band contacts
rest month were with female ama­
teurs. That is an encouraging sign, but
the percentage should be about 50
percent instead of 7.6 percent.
Shirley, KA1EWT, Easton, Mass.; Deb­
bie, KA2HJO, W. Webster, N.Y.; Elea­
nor, KA3DXR, Bristol, Penn.; Cynthi a,
WD4EUV. Midlothian, Vi rgi nia; linda.
KA5FBG, Norman. Oklahoma; Eliza­
beth, KA6BPR, Benicia, ceur.: Mary.
KA7HDE, Tacoma, Washington; Doro­
thy, WBBYHT, lima, Oh io; linda.
KA9CHM,5extonvllle,Wisconsin;Katn­
aleen, KA010M. Aurora. Colorado.

Novices are urged to submi t good
btack-and-wtute pictures of them­
selves at their operating positions. If
your photograph is printed in a future
Novice column, you will receive a one­
year subscription (new or renewal ,
state wh ich) to CO. A brief descript ion
of operati ng activities and some per­
sonal backgrou nd information are
needed with your p icture.

73, Bill ,W6DDB



Here's some plain speaking, non-formularized aspects
of antenna life as seen through the eyes of WflAGD.
John Magnusson of TelexlHy·Gain eases us into the
antenna season with some very sound and easy to
understand advice.

Improving Antenna
Performance

BY JOHN E. MAGNUSSON·, W~AGD

•

Itis about that time of year again to
take a look at the antenna system to
see how well It weathered the winter.
It's also a good time to get rid of some
of the problems that were revealed
during the past season's operating ac­
tivity. This will be especially true If you
were lucky enough to find a newv.s.w.r.
bridge under the Christmas tree and
made a few simple measurements
since then. Inspection might indicate
why the antenna Isn't doing tcowell or
perhaps any better than the reports
you've been receiving confirm.

Whether you bui ld your ow n anten­
na from scratch, using the Handbook,
or assemble a commercially desig ned
antenna; the overall performance can
be easily improved upon. It will , how­
ever, require an established procedure
to follow and some accurate docu­
mentation to determine where to start
and which direction to go in to make
the indicated Improvements.

Very often the dimensions obtained
by your own calculations, or those fur­
nished with a commercial product, are
influenced to a great extent by the var­
iables that appear at each installation
site. These effects on the antenna
must be compensated for by minor
changes in the original dimensions.
Unfortunately, the state-of-the-art is
not at the level at which you can buy a
50 ohm 1000 watt antenna, just as you
can buy a power resistor or a similar
component. Every antenna installa­
tion is influenced by one or more of the
following conditions, and these must
be taken into consideration :

·5329 Gladstone St., Lincoln, NE 68504
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A. The physical height of the
antenna.

B_ The soil conditions below the
antenna.

C. The type of support structure
used.

D. The proximity effect of nearby
objects.

E. The quality of feed line, balun.

The height above ground is not ne­
cessarily the num ber of feet f rom the
antenna top to the earth below. Soli
conditions, water tables, and soil con­
ductivity determine the true height of
any antenna. Th is explains the differ­
ent loading charac terist ics experienc­
ed with amateur equipment between
dry and wet seasons. These variations
can be el imi nated to a large degree by
installing a ground radial system be­
low the antenna, whether it is a beam
or a dipole.

The support st ructure used to in­
stall a beam or support a dipole will
have a measurable effect on the over­
all antenna performance. This is more
noticeable with guyed towers than
with self-supporting towers. To elimi­
nate the pyramid effect of the guys ex­
tending from the ground anchors to
the top of the tower, strain insulators
should be installed to " break" the
guys. After the guys have been broken
by strain insulators into non-resonant
lengths, each guy section should be
checked with a neon indicator to de­
termine if there is any r.t. energy ab­
sorption.

Finally, there is the proximity effect
of nearby objects over which you have
little or no control. If you 're fortunate
enough to live on an acre or so and
have a large clear area available for

the installation of a self-supporting
tower and antenna, or a vertical anten­
na with adequate ground plane, prox­
imity effect is reduced to a minimum,
unless, of course, you install so many
antennas that it looks like an alumi ­
num orchard, and the proximity effect
of one ante nna affects the other.

A house wi th an abundance of elec­
tr ical wiring, condui t, plumbing, vents
and duct work, and sidi ng, will have
a noticeable detuning effect on a
ground mounted vertical antenna in­
stalled near the house or a beam an­
tenna mounted near the roof on a
short roof mount.

Most of us are not fortunate enough
to have an un limited amount of real
esta te. Therefore, prior to Installing
any antenna some consideration
must be made as to the proximity ef­
fect of the house, t rees, power lines,
fences, or whatever else exists within
the primary field of the antenna. In the
case of ground mounted vertical an­
tennas, whenever possible, the dis­
tance from the vertical to the nearest
object should be V. wavelength at the
lowest frequency. By the same token,
a beam antenna shou ld not be install­
ed less than Vz wavelength above
ground at the lowest operating fre­
quency. Contrary to what you may
have read in the past, when installing
more than one antenna on a common
mast, a minimum separation of 10 feet
should be provided between each an­
tenna. Ideally, the electrically largest
antenna should be at the greatest
height.

Let's consider only two antennas on
a common mast as an example. If you
have a 4 element full sized 20 meter
beam, and a 6 element 10meter beam,

Say You Saw It In CO



Soil Conditions
The actual ground conduct ivity of

the sol ! has been of primary concern
to the broadcast industry for decades,
since the a.m. broadcast band prtmart­
Iy use s vertically polarized monopole
ante nnas. In add ition to 5011 conduc­
tivi ty measurements, the broadcast­
ing vertica l antenna is usually located
in a low, wet area whenever poss ible.
This is not because a marsh or swamp
is the cheapest piece of real estate
available, but rather It is because
they' re Interested in the most effi cient
ground system that can be provided .
In addition to the selection of a good
site, a large number of rad ials are in­
stalled at the base of the broadcast
verti cal antenna to supplement the ex­
isting soli conditions. Fig. 1 is an ex­
ample of a radial system. The reason
for the ground plane,o r radial system,
is to improve theefficiency of the vertl­
cal radiator. The efficiency can beeas­
By visualized as follows. If you have a
60% eff icient radial system, then it
stands to reason that for every 100

the operating frequency. (It has been
my experience that you se ldom obtain
greater than 2% bandwidth between
the 2:1 limits.) As all of the amateur
bands are harmonically related to
each other, it would be normal to ex­
pect twice the bandwidth on a 40
meter antenna as compared to an 80
or 75 meter antenna, and twice the
bandwidth on 20 meters as compared
to a 40 meter antenna. A great deal is
being done to make a good broadband
h.f. amateur an tenna for each band, In­
cluding some work started at Collins
Radio Company over 20 years ago.
Presently you will fi nd multip le driven
elements and log-yag l's, to mention a
few. We can look for additional work to
become evident as the demand for
greater bandwidth and the freedom to
operate In both the c.w. and phone por­
tions of the bands is increased by the
end users.

Vertical Antennas
The vertical antenna is technicall y a

monopole because it is one-half of a
dipole antenna. The monopole works
against the automobile body in mobile
operation, against ground when It is
ground mounted, or against a rad ial
system when roof mounted. The car
body, the ground, or the radials make
up the other half of the antenna.There­
fore, they are an im portant considera­
t ion in obtai ning t he optimum perform­
ance from the vert ical. Most verti cals
will give adequate results working
against average ground regardless of
the so il condit ions. Nevertheless, the
efficiency of the antenna can be im­
proved upon by improving the soil con­
ditions.

GROUND SCREEN
PlATE AT
BASE OF TOWER
OR ANTENNA

,,-.,;-- GAOUND
SCREEN
RADIAL
(30 EACH)

'-- PERIPHERAL WIRE

RADIAL AND
PERIPHERAL WIRE
TYPICAL 30 SEGMENTS

,

RADIAl __

PERIPHERAL~

ever, have the advantage of being able
to operate over a limited range of
about 2% to 3% between the 2 to 1
v.s.w.r. limits normally cons idered ac­
ceptable. The except ion is when provl­
slons have been made in the antenna
driven element to substantially in·
crease its diameter, or number, which
will Increase its bandwidth. The coni­
cal monopole is a good example of a
broad-band radiator. The basic coni­
cal monopole will provide a tour oc­
tave bandwidth, or 4:1 frequency
range, because of the ratio of its diam­
ete r to overa ll length . The discone an­
tenna is another example of the same
technique used to provide broad-band
operation. Table I has been prepared
for your convenience in making v.s.ws,
measurements and is based on 2% of

ANGULAR ARC
.,.,.,- BETWEEN RADIALS

1~1 TYPICAL 30 SEGMENTS

,.'

ARC lENGTH ALONG
PERIPHERAL WIRE ::.-----..
TYPICAlJO SEGMENTS \_13 FT..I.

•

VIEW A

____ RADiUS 62~' :::===+__L.~---

Fig. 1- A radial sys tem typical of those used in commercial broa dcasting.

Antenna Bandwidth
Every monoband antenna is actua l­

Iya one frequency device. We do, how-

no problem. You can place the 20
meter beam at the top of the tower,
and the 10 meter beam 8 to 10 feet
above it. Even though the 20 meter
beam will look li ke a large ground
plane under the 10 meter beam, it is no
challenge to have 8 to 10 feet of sepa­
rat ion, which fortunately is a 1/. wave­
length, or greater on 10 meters. The 10
meter beam would perform fine. Hew­
ever, what i f you had a 40 meter beam
and 10 feet above it the 20 meter
beam? This would be almost the same
as installing the 20 meter beam on a
clothesline pole.
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eratrcn with a single two or three ele­
ment beam.

The trap is a relatively simptedevice
in theory. It is a parallel resonant cir­
cuit that provides an infinite impe­
dance at the trap operating frequency,
electrically disconnecting the bal­
ance of the element. On the bands of
operation where the frequency is low­
er than the trap frequency, it acts as a
loading coil. This explains why the
overa ll length of t rapped elements is
substantlally shorte r than the calcu­
lated length of an unloaded element
for the same operating frequency.

There's a def in ite procedure that
must be followed in measuring and ad­
justing any trapped element to obtain
proper operation on all bands Inherent
to the antenna. The highest frequency
band of operation must be estabttsh­
ed first, then the next, and so on allthe
way down to lowest operating fre·
quency provided by the antenna. Fell­
ure to follow this procedure will result
in a lot of unnecessary adjustments to
the antenna later on as the additional
bands of operation are "fine-tuned" at
the desired operat ing frequency.

Taki ng an 80 and 40 meter t rapped
dipole as an example, the length of the
element wire from the center insulator
and feedline connection to the trap
must be establ ished first for the desir­
ed 40 meter operating frequency. (The
trap is electrically disconnecting the
balance of the element because the
trap was designed for 40 meters.) To
provide 80 meter operation with the
same antenna, the element now con­
sists of the 40 meter length of wi re, the
inductance of the collin the trap (act­
ing as a load ing coil), and the element
wire extending beyond th e trap. To es­
tabl ish the desired 80 meter frequency
of operation, the element length be­
yond the traps must be adj usted to ar­
rive at the desired portion of the 80 or
75 meter band. Keep in mind that you
should not expect more than 2% to
3% bandwidth in the single wire dt­
pole antenna, which doesn 't give you
much freedom in moving up and down
the band as seen in Table I.

In an all-band trapped vertical , the
distance from the base to the first trap
must be adjusted initially to establish
proper operation on 10 meters. Next
the distance between the firs t t rap (10
meters) and the second trap (15 me­
ters) would be adj usted to esta blish 15
meter operation , fol lowed by the same
procedure for 20, 40, and finally 80 or
75 meters. Ignoring the 10 and 15 me­
ter performance of the antenna and
establishing the overall length of the
vertical radiator for optimum perform­
ance on 80 or 75 meters Is a waste of
time. Any dimensional change made
between the base and the f irst trap at
a later date will automatically change
the overall length of the entire radia-

top of a 30 millimhos soli condi tion.
However, when you compare that to
the 5000 mllllmhos reading of salt
water, it shou ld be easy to accept that
a good radial ground system would be
time and effort well spent, no matter
where you Install a vertical antenna.
Generally, all commercial amateur
verticals have been designed to give
acceptable performance when cperat­
ing against existing soli conditions.
The Instal lation of a substantial ground
plane, however, will certainly Improve
its effic iency, even if It indicates the
need to make some mi nor adj ustments
to the antenna dimensions.

Even in the case of a horizonta l di­
pole or a di rectional beam antenna, a
set of radials at the base of the tower
or under the dipole will assure a con­
stant height above ground over a varie­
ty of weather conditions.

Trapped Antennas
Because of space limitations, the

trapped vertical, dipole, and direction­
al beam antennas have been popu lar
for over 20 years . The evolution of the
trap made It possible to have several
bands of operation with a single ele­
ment. In the case of vertical antennas,
the trap made it possible to have 80
through 10 meters in a single vertical
antenna, and 20, 15, and 10 meter op-

Introduces the

MODEL 12K
SYSTEM ...
A complete home satellite
receiving system that you can
assemble yourself as a week­
end project.

Why spend $ 7.000 to
$ 10.000. Why pay somone
else to install it . Do it yourself
in a week-end and save.

ONLY $3,795.00
ups SHIPPABLE

-

CIRCLE 131 ON REAOER SERVICE COUPON

•

watts fed into the feedline for the verti­
cal antenna,60 watts will reach the ra­
diator itself, and the other 40 watts
will be lost in the ground system, ac­
complishing nothing more than mak­
ing life miserable for the earth worms.
The greater the number of rad ials In­
stalled, the more efficient the ground
plane becomes, and subsequently the
percentage of power radiated by the
vert ical radiator Increases. The opti ­
mum ground plane would have a total
of 120 radials,or one radial every three
degrees around the base of the anten­
na. This is impractical or impossible
for most installations. However, it
helps point out the importance of the
radial system tor a vertical antenna,
and may helpexplain thecommon eval­
uation of the vert ica l antenna, which
says: " A vert ica l antenna is one that
operates equally as poorly in all direc­
t ions at the same time."

To give additional credibility to this
long-establi shed comment, take a
look at the actual soil conductivity
measurements throughout the contl­
nental United States. The soil conduc­
tivity throughout the United States
varies from a low of 0.5 millimhos to a
maximum of 30 millimhos. That In lt­
self Is a 60:1 variation, and would tend
to confirm the first impression that
amateurs In some parts of the country
are really fortunate to be located on

KIT CONTAINS
- 12' AntenrMI -All Miscellaneous Cable
- AZIEL Mount and Connectors Needed
- 24 Channel R.ceive, - Evertthlng You Need
-1 20 o LNA oNoSpeclalT~sNeeded

- F..cI Hom -Complete Antenne Weivht Only 125 Pound.

S•• Your Local St.r View D••ler or C.II DEALER

800-643-0102 or 501-647-2291 '~~~m~s

..
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Table I

80 and 75 Meters
3.6 MHz x 2% - 72 kHz
3.7 MHz x 2% - 74 kHz
3.8 MHz x 2% _ 76 kHz
3.9 MHz x 2% _ 78 kHz

40 Meters

7.0 MHz x 2% 140 kHz
7.1 MHz x 2% _ 142 kHz
7.2 MHz x 2% _ 144 kHz
7.3 MHz x 2% _ 146 kHz

20 Meters

14.1 MHz x 2% = 282 kHz
14.2 MHz x 2% = 284 kHz
14.3 MHz x 2% = 286 kHz

15 Meters

21 .1 MHz x 2% = 422 kHz
21 .2 MHz x 2% = 424 kHz
21.3 MHz x 2% = 426 kHz
21 .4 MHz x 2% = 428 kHz

10 Meters
28.2 MHz x 2% = 564 kHz
28.4 MHz x 2% = 568 kHz
28.6 MHz x 2% = 572 kHz
28.8 MHz x 2% = 576 kHz
29.0 MHz x 2% = 580 kHz
29.2 MHz x 2% = 584 kHz
29.4 MHz x 2% = 588 kHz
29.6 MHz x 2% = 592 kHz

6 Meters

52.0 MHz x 2% = 1.04 MHz

2 Meters
146 MHz x 2% = 2.92 MHz

Table 1- Bandwidth based on 2 % of
operating frequency.

tor, thereby influencing all bands of
operat ion. The same is also true of a
trapped beam antenna element, as It
too must be set up for 10 meter opera­
t ion first, followed by 15 meter opera­
t ion, and finally the extension beyond
the traps to obtain the desired 20 me­
ter operat ing frequency. As outli ned
earlier, no two installat ions are the
same because of all of the factors that
infl uence the operation of the anten­
na. The dimensions that you obtain
either by your own cal culati ons, or
that are provided in the assembly In­
st ructions, basically only gel you into
the bafl park. To arrive at the desired
center operati ng frequency on each
band of operation requires you to
"ttne-tune" the antenna as indicated
by additional measurements us ing a
v.s.w.r. bridge. Increasing or decreas­
ing the original dimensions to com­
pensate for the installation site wi ll
adjust the antenna to the desired oper­
ating frequency on each band and give
you the best performance possible.

A dipole antenna is basically a ser-

Say You Sa w It InCa

ies resonant c ircuit made up of the in­
ductance of the antenna element and
the capacitance from the element to
ground. The impedance of the dipole
is a function of height above ground
and may vary from a few ohms to a val­
ue in excess of 100 ohms. Very few 80
meter dipoles are actually 72 ohms, as
most of the 80 meter antennas are set­
dam over 35 to 40 feet off the ground.
Therefore, the input impedance would
be closer to 50 ohms than 72 ohms.

With the exception of the vertica l
antenna, wh ich is fed against ground,
the feedpolnt of the dipole or dlrec­
ttonal antenna should be fed with a
ba lanced voltage unless provisions
have been made in the antenna to al­
low the driven element to be fed with
an unbalanced vol tage. With th e in­
vention of the pl-network, the pl-L sec­
tion, unbalanced coax ial feedline, co­
axial ro tary [ol nts, low-pass fi lte rs and
co-axial relays, the use of an r.t. coil
made f rom coax cable, or a balun, is
needed to transform the unbalanced
voltage of the equ ipment output to the
balanced voltage of the antenna ele­
ment.

The V. S. W. R. Measurement
The v.s.w.r. bridge is oneof the most

useful accessories you can possess.
It a l lows you to determine which direc­
ti on any antenna should be adjusted
in to have the minimum v.s.w.r. on the
portion of the band where you need op­
timum performance. Three simple
measurements, even though they are
made at the equipment end of the co­
axial cable, will indicate whether or
no t the antenna favors a f requency
lower or a f requency higher than the
desired operating point. From this in­
fo rmat ion it's a simple matter of mak­
ing a small adjustment in the overall
length of the element to move the m in­
imum v.s.w.r. to the center of the deslr-

ed operating range. The on ly word of
caution is that any v.s.w.r. measuring
device, regardless of the initial cost, is
only as accurate as the isolation pro­
vided in the unit between the reflected
and forward power readings. Getting
overly concerned about a 2:1 V.S.W. r.
read ing is not a leg itimate reason for
alarm. A 2:t v.s.w.r. measurement rep.
resents a loss of 0.38 dB when using
1()() feet of coax at 30 MHz, and the
loss Is less at lower frequencies. Big
deal! It takes almost 10 times that
amount of loss to detect a noticeable
change in the signal at the other end of
the contact. However, some of the
newer solid state equipment on the
market today will not handle a mis­
match in excess of 2.5:1, and does re­
qui re reduction of the v.s.w.r. below
2:1 as terminated at the equ ipment.

Granted, yo u can Install a line flat­
tener, antenna tuner, or similar device
at the equipment end of the coaxial ca­
ble. Wh ile this doesn't accomplish
anything to improve the performance
of the antenna, it does satisfy the reo
quirementa of some equipment and
psychologically satisfies one's desi re
to have a low v.s.w.r. meter reading.
The same is true of attempts to cut the
length of the coax cable so as to use
the transformation effect o f the cable
Itsel f to match the impedance of the
antenna totheequipment. Thesubject
of coaxial cables is a complete art icle
in itself.

In most cases, the newly installed
antenna can be measured and a
v.s.w.r. curve established by making
three measurements at the equipment
end of the cable. After all, you are only
interested in knowing If the antenna
favors the low end or the high end of
the band. There's no need to concern
yourself wi th the design engineers ap­
proach whereby the antenna is mea­
sured through a % wave line section
and rotated back to the input temu-
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nals using a Smith Chart. This cannot
be done with a v.s.w.r. bridge or equip­
ment commonly available to a malott­
ty of amateurs. Now let's get onto the
business of finding out what the in­
stallation looks like.

Initial Measurements
Of Your Antenna

In the comfort of your own shack us­
Ing Table I make a measurement with
your v.s.w.r . bridge at the desi red oper­
ating frequency, another measure­
ment 2% lower in frequency, and a tl­
nal measurement 2% higher In fre­
quency. From these three measure­
ments you will determine if the origi­
nal dimension must be lengthened to
lower the frequency of the antenna, or
if it must be shortened to raise the fre­
quency of the antenna.

On a 20-15 or 10 meter antenna
shorten or lengthen the element one
inch and make another set of v.s.w.r.
measurements to see how many kHz a
one-inch change represents for your
particular installation.

1. On a beam, which is a half-wave
element, this would be one inch
on both halves of the driven ele­
ment.

2. On a vertical , which is a quarter­
wave element, it would be one
inch on the dimension outlined.

Afteryou have determined the amount
of change the initial adjustment pro­
vided, another change in the same di­
mensions should put you on, or very
close to, the exact center frequency
desired.

Example: The antenna appears to
be resonant 350 kHz lower than des!r­
ed. A one-inch dimensional change
caused a 150 kHz change in the reso­
nant frequency within 50 kHzof the de­
sired frequency, close enough for all
practical purposes, unless you are
willing to make another adjustment.

On an 80 or 40 meter antenna, a one­
inch dimensional change isn't going
to produce a very noticeable improve­
ment in the antenna. It is too small a
percentage of the overall element
length to be effective. The dlmenslon­
al change should be two or three
inches, depending upon how far the
frequency must be changed. This
change will produce a reference as to
how many kHz the antenna changed
as a function of the adjustment made.
From this information it is possible to
make the next adjustment and obtain
the desired center operating frequency.

If your v.s.w.r. bridge must be set to
a calibration point in the forward posl­
ttcn before reading the V.S.W.f., the
bridge should be recallbrated prior to
each measurement, even if the mea­
surements are only 100 kHz to 200 kHz

apart. If you do not recalibrate the
v.s.w.r. bridge each time, you destroy
the accuracy you are attempting to
maintain between each measurement.

Another consideration is the useful
frequency range of the v.s.w.r. bridge
itself. If it was designed for h.t. only, 3
to 30 MHz, it cannot be used to deter­
mine how well a 6 or 2 meter antenna
Is matched to the feedline. The mar­
ketplace has an abundance of v.s.w.r.
bridges for 27 MHz; however, some of
these may be inadequate at 3 to 14
MHz.

No attempt has been made to ex­
press theoretical or mathematical cal­
culations regarding an antenna. Ba­
sically It's the application of the sim­
plest approach to the improvement of
an antenna system by the use of an in­
expensive accessory and measure­
ments that can be made in the comfort
of the ham shack. This approach, plus
a minimum amount of documentation
as to the progress being made with
each dimensional change, makes it
possible to obtain the maximum per­
formance from any antenna installa­
tion . It is time well spent. It is also a far
less expensive approach to improving
the entire system as compared to a
substantial investment in additional
power to compensate for the ineffi­
ciency of the existing antenna instal­
lation. 1fI

The I98I Atlanta HamFestival
and

Georgia State ARRL Convention
June %0-%., .98.
Downtown Atlanta Marriott Hotel

• GIANT covered Fleamarket/Swapshop! • 140 Major Exhibits!
• More than 25 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs tor Ladies & Children
• Parking tor thousands ot cars! • Activities Galore!

Registration: $4 per person IN ADVANCE, $6 at the door
Children FREE!

If you do not receive a Preregistration Packet by May 15th, write:
Atlanta Hamtestival 1981

P.O. Box 45183
Atlanta, GA 30320

Hotel Rates: $44 per day single OR double!
Write for Hotel Reservations to:

Marriott Hotel. Courtland at International Blvd.• Atlanta, GA 30303
or phone: Area 4041659·6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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GRANDMASTER

MEMORY KEYERS
MFJ-484 "Grandmaster" Memory Keyer, $ 1 39;~41
So easy to use you can probably use all its features without reading the
instruction manual. Has all the features you'll ever need.

RESETS MEMOIIY IN
USE TO BEGINNING.

MEMaIIY SELECT: PQSl.
TlOHS 1, 2, 3 ARE EACH
SPliT INTO MEMORY sse
TIONS A. B. C. 0 (UP TO
TWELVE 25 CHARACTER
MESSAGES). SWlTQi COM·
BINES A AND B. POSIT1ON
KGIVES YOU 100. 75. 50,
DA 25 CHARACTERS BY
PRESSING Bl1TTONS A. B.
C, OR D.

LED INDICATES
DELAY REPEAT
MODE.

OELAY IIEPfAT CONTJlOl
(0 TO 2 MINUTES). PULL
FOR AUTO REPEAT.

VOLUME CON·
TIIOl. POWER
ON·OfF.

MESSAGE SUTTONS SELECT DESIRED 25 CH ARACTER MESSAGES.

TONE CONTflOl.
PULL TO TUNE.

SPEED CONTROL. 8 TO
50 WPM. PULL TO
RECORD.

LEOs (4) SHOW WHICH
MEMQFlY IS IN USE AND
WHEN IT ENOS.

WEliHT CDNTlIOl TO PENETRATE
ORM. PULL TO COMBINE MEMORIES
A AND 8 FOR 1. 2. OR 3 FIFTY
CHARACTER MESSAGES.

MFJ·482 " Grand master"

For tech. info.. order or repair states. Of calls
oulslde continental US, and inside MISS.• call
601 ·323 5869.
• A' MFJ procIucls unconditionaly guaranteed for

one year (u cept as nOled ~

• Produc:h ordered from MFJ 11'1 l'ltumable 'lrithin
3D days for full refund (less shipping).

• Add shipping & handling cbarvu in amounls
shawn in pal'lnillesn.

To order or for 10ur ne.rest d ••ler

~ CALL TDLL FREE I~I

~ 800.647.1800 l!!!iiiiiiooJ

50 WPM ,
Weighl conlrol leis you aoust oct.cash.space

rauc; makes YOtJr signal t nsurcnve lO penetra te
ORM.

Tone control. Room 1IIl ing volume. Speaker.
Tune funenen keys ttansrmtter for tuning,
Ull ra reliable solid slate keying: grid blOCk .

carcre. solid state transmitter (·300 V, 10 ma.
max" + 300 V, 100 mao max.} CMOS IC·s.
MOS memories, Use 12 to 15 vue or 110
VAC wilh opllOflal AC adapter, $7,95, Aotomatcar.
Iy switches to external bat teries when AC power
is los t
OPTIONAL BENCHER IAMBIC
PADDLE FOR ALL MEMORY
KEYERS, 001 and dash ceo.
dies have fully adiustable
tension and spacmq for tne exact -teer' you
like. Heavy base With nonslip rubber feet elimi·
nates " walking, " $42,95 plus $4 00 for shipping
and handling

Write lor FREE calalog . over 80 products

MI:' . ENTERPRISES,
....... INCORPORATED

Box 494, Mississippi State. MS 39162

MFJ-481

$8995
(+ 54)

~-- -••••Gq)
_~_ - 1M

MFJ-481 " G ra n d m a s t e r "

start sending. LEO indicates Delay Repeal a coe.
Inslanlly insert or make changes in any play·

Ing message by simply sending. Conllnue by toech.
ing another button.

Memory resets to beginning With button. or
by lapping paddle when playing, Touching meso
sage button res tarts message.

LEOs show which 25 character memory is in
use and when it ends,

aunt-in memory saver. Uses 9 volt battery.
no drain when power is on, Saves messages in
memory when power loss occurs or when nans.
porting keyer. Ultra compact, 8x2x6 inches. All
IC's in sockets.
PLUS A MFJ DELUXE FULL FEATURE KEVER.

Iambic operation with squeeze key, oct.casn
mserncn.

Dot·dasb memories, selt-ccmpletmq cnts and
dashes. Iamprcot spacing. instant start (except
when recordtng).

All conlrols are on tront panel: speed. weight.
tone. volume. Smooth linear speed corlllOI. 8 to

510ft two 50 cbaracler messages.
Repeal function lets you repeal any message

contmuously. LED «ecetes when memory IS m
use Resets With bulton or paddle.

Tune fUACtion keys eansmoter tor lURIng.
Linear speed conlrol on Ironl panel. 8 to 50

WPM. Volume conllol adjustable from rear panel,
Internal tone conllol. Speaker.

Memory sanr saves messages in memory
when power is lost. Uses 9 Vo! l eanev. Reliable
solid state keying. 5x2x6 ecres. 12 10 15 VOC
or 11 0 VAC With optional AC adapler. $1.95.

MFJ-482

$9995
(+ $4)

• e • e_
., dllt It •

MFJ Grandmuter series memory keyers make
seJJding perfect CW almost effortless,

Tllty aft so easy 10 use tnat you can probably
utilize all its many reatcres without readmg the
Instruction manual.

Conlrols an! logically positioned and clearly
labeled. Pots are used lor sp-eed. volume, tone
and weiqht because they are human oriented and
remember your sewngs wilh power oft.

Up 10 twelve 25 charac ter messages plus a
100. 75, 50, or 25 character message (4096
bi ts total) .

A swilch combines 25 charac ter messages
for up to three 50 character messages,

To record, pull out the speed control. touch a
message truttun and send To ~Iayback , push in
the speed control , select your message and touch
the button. That's itl

You can repeal any message con1lnuously and
even eave a pause between repeats (up to 2
minutes). Example: Call CO Pause. usten II no
answer. It repeats CO again. To answer SImply

SIOft 1000r 25 characler mnuges or a 50 and
two 25 cnar. messages In 1024 bits 01 memory.

Repeal fUACtion repeats messages Memory reo
sets wllh bolton or paddle. Memory LED.

MemOil sarer saves messaqes wilen power IS
lost. lamlMc eeve. 001 Dash InSerllon,

Speed, volume conllols on front. 8 10 50 WPM.
Weighl control tor ORM penetration. Tone con·

trol lor ptcn. Speaker. All ICs in sockets.
Tune Iunction keys Ilansmllter for lunmg.
Solid sta le keyiB9. 6x2x6 Inches. 12 to 15

VOC or 11 0 VAC wllh qlbonal AC adapter. $195.
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spect, wire-wrap, and debug cards
without the use of extender cards or
cables. A high current. multi-voltage,
fully protected power supply is self
contained in the unit.

The BreadBUS is encased in an at­
tractive metal cabinet providing a
stand alone table-top work-station for
the system designer, development en­
gineer, or student. For more informa­
tion, contact E&L Instruments, mc., 61
First St., Derby, CT0641S, orcircle num­
ber 105 on the reader service coupon.

\,

Palomar Portable
Two Meter Quad

A new collapsible antenna has been
introduced by Palomar Engineers. It
extends the range of low power two
meter transceivers by providing the
gain and Iront-to-back discrimination
of a two element quad. For portable
applications, it g ives the gain of a line­
ar ampli fier but does not requ ire addl­
tlona l battery power.

The enti re beam assembly is hous­
ed in an lS" carryi ng case that will fit
in a suitcase. For use. It unfolds to
form a two element full size quad com­
plete with stabilized mounting stand.
The Portable Two Meter Quad sells for
$67.50. For more mtcrmanon, contact
Palomar Engineers. 1520-G Industrial
Avenue, Escondido, CA 92025, or err­
cle number 109 on the reader service
coupon.

one-piece flat-plane panel that con­
trols all functions with f ingertip ease.
The volume Is controlled by simply
touching up and down positions on
the panel , completely eliminating con­
ventional knobs. Molded, raised key
locator positions on the panel are de­
signed for easier operation.

The radio covers 5 bands from 30 to
512 MHz, Including low and high band
v.h.f., u.h.f.• and u.h.t.."]" land mobile
and public sa fety bands, plus the en­
tire 2-meter and the 440 MHz portion of
the 70 cb amateur bands. 10 memory
channels provide automatic scanning
of those frequ encies of most interest.
In addi tion to automatic scanning, di­
rect channel access permits quick re­
call of any individual channel. The ra­
dio also features automatic lockout of
any channel when desired and patent­
ed selective scan delay. For more in­
formation, contact Electra Company,
300 East County Line Rd., Cumber­
land, IN 46229, or circle number 108 on
the reader service coupon.

E&L Instruments
BreadBUS Designer

E&L Instruments has announced
The BreadBUS Designer, a new devel­
opment concept for the Microcomput·
er Systems Designer. The BreadBUS
Designer allows the user quick access
to plug in cards while the system is in
operation. The Series incorporates
several of the most popular microcom­
puter buses-STD, Multibus™, LSI­
11™, and $100. A proprietary mechan­
ical structure allows the user to in-

The Bearcat150
The Baareat 150, a new scanner,

has a suggested retail price of
$259.95. the lowest ever for a synthe­
sized scanner from Electra. It has 10
channels and a bright, vacuum fluor­
escent display that shows the exact
frequency being received with digital
accuracy. Also featured is a unique

UnadillalReyco
6 Meter Inter/iller

The 6 meter "lntertilter'' is rated for
full amateur power over the passband,
50 t052 MHz. Passband specifications
are 1 dB or less of loss and 1.4:1 or
less S.W.f. Fi lter rejection is 65 dB
minimum on TV channel 3 through 13.
The unit is weather sealed and lifetime
guaranteed. Price is $69.95. For more
Information, contact uoeomemevco.
6743 Kinne si, E. Syracuse, NY 13057,
or c ircle number 104 on the reader ser­
vice card.
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Magnum MagcMaster'M
Interface Devices

Two new Mag-Master interface de­
vices have been designed by Magnum
Electric Corporation to offer efficient,
low cost interconnect of fie ld wiring
with electrical and electromechanical
ci rcults.equlpment,and systems.Type
10 and Type 12 Mag-Mast er devices

have two rows of terminals strips on
one side and an edge card connector
on the other side, connected directly
through_Mag-Master features a varie­
ty of circuits and quickly plugs into
mating edge card terminations. Screw
terminations are then made easi ly to
any field wi ring desired.

Type 10 Mag·Master interface de­
vices offe r a choice of 20, 30, 34 and 36
circuits on .100 " x .200 " edge card
centers. Screw connections are on
.325 " centers. Type 12 Mag·Master de­
vices have 20, 24, 30 or 36 clrcults on
.156" x .200 " edge card centers.
Screws connect ions are on .325"cen·
ters. App lications include computers
and data processing equipment, tele­
communicat ions, control systems, in­
strumentation, alarm systems and
similar uses. For more in fo rmation,
con tact Magnum Elect ric Corp., 6385
Dixie Hwy., Erie, MI 48133, or ci rcle
number 107 on the reader service
coupon.

Curtis Electro
Integrated Circuit

The 6044M integrated ci rcui t adds
an output designed to drive an analog
meter for speed Indication. Speed in­
dication from 6 wpm to as high as 100

WPM
Tc :Pq::;

"'"

wpm can be accomplished by adding
two capacitors, a resistor, and a 100
uA meter. The meter indicat ion can be
cali brated to be well within a 5% toler­
ance. The addition of two extra pins al ­
lows for pin-to-pin fi t w it h the stan­
dard 6044. The keyer functi on of the
6044M rema ins the same as in the
6044 design provid ing dot and dash
memories, iambic operation, key de­
bOunci ng, weight control, mon itor os­
cillator, and tow power dissipation.

Housed in an 16-pin plastic pack­
age, the 6044M is priced at $19.95. For
more information, contact Curtis Elec­
tro Devices, Inc ., Box 4090, Mountain
View, CA 94040, or circ le number 103
on the reader service coupon.

ISO POLE
144JR

ISOPOLE
220JR
$39.95

NOT SUPPLIED

515-262-1745

M'

ISOPOl E 144
$49.95

ISOPOlE 220
$44 .95

MK-1.
$79.95

.MT·1
$99.95

You may be losing up to half
the available output from your
vertical gain antenna because
of RF spillover. The amazing
AEA Isopole, with unique de­
coupling design, virtually ellml·
nates RF spillover and can help
you multiply your power In all
directions on the horizon tela­
tlve to an Ideal balt-weve dl­
pole, or end·fed ncn-deccupled
" gain" antennas.

Morse TrainerContest Keye r

CK·1.
$129.95

• KT-1
$129.95

Keyer Trainer

~tt::; STOP RF SPILLOVER
MORE KEVER FEATURES

FOR LESS COST $1~:~~
The remarkable AEA Morsematic memo
ory keyer has 35 fantastic features tn­
eluding two AEA designed mlcrccom­
pet ers , up to 2,000 character memory,
automatic serial number, beacon mode,
and automat ic morse tra iner mode.
The AEA Morsematic is already the un­
disputed leader In high quality multi·
feature Morse Keyers.

Visit or Call: LeRoy Koder, WD0CZO

G & K AMATEUR SUPPLY
2920 East 9th Street ,Des Moines, Iowa 50316
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Shades ofearly WW 1/ radar antennas, K3WBH brings us
another multipurpose antenna that's just as much fun
to build as to use,

I

The
Poor Man's

Radar
A Signal Seeking And

Satellite Tracking

Antenna For 432 MHz

, ,, ', ,, ,
0<8

This screen is the
same as the one above

Fig. 1- Overall view of the poor man's radar antenna.

BY T.E. WHITE', K3WBH

T he u.h.f. amateur who wishes to
have a multipurpose antenna that will
serve equally well for earthly asos,
space object tracking, storm warn ing,
and OSCAR repeat ing may be Interest­
ed in The Poor Man's Radar.

Paraboli cs are fine if you work for a
government agency or government
contractor and can beg, borrow, or
steal one. However, home construc­
tion of one is somewhat difficult for
just plain Sam the Ham. A plane rettec­
tor backing up a billboard of dipoles is
easler, but their feed harnesses may
waste more power than they deliver.

A simpler and more effi c ient solu­
tion is to obtain uniform current flow
by judicious use of stubs which are
phys ica lly integral parts o f the ele­
ments themse lves. This system is
"self-grounding," providing built-in

·36 Lake Ave., Fair Haven, N.J. 07701
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static dra in and lightning protection.
Used commercia lly for years on h.f.
bands, there is no reason why it can­
not serve wel l at u.h.t.

The compac t array shown in fig. 1,
with its provision for changing eleva­
tion as well as azimuth as in fig. 6, is
worth considering . Construction is
straightforward and feeding is "low
loss." The capture area of the double
curtain is around 470 square feet
which t ransl ates into about 9 souare x.
This measure is more important than
any sheer gain figure as, at u.h.t., what
counts most is presenting the maxi­
mum possible p ickup or intercepti ng
" surface" to an advanc ing wave front.

I wish more antenna manufacturers
(and book and magazine editors)
would remember ye otde wavelength
factor. If a dipole at 6 meters delivers 1
uv ot a given signa l to a receiver anten­
na terminal, it takes 9 dipoles at 3/.
meter to deliver an equivalent vo ltage.

Th is antenna also makes an excel­
lent summer storm-warning " radar."
Hook it up to your TV set, selec t chan­
nel 2 (yes, 2), turn it on, wait 30 sec­
onds, turn down the brightness until
the picture just goes black, switch to
13, and watch for " spikes." Rotate the
antenna for maximum " flash" and you
have di rection of approach ing thun­
derstorm.

Alth ough "pulsed" t ransm issions
are supposed ly il legal by amateurs on
3/. meter, you can, if you can develop a
fair amount of power, say 100 watts,
key a c.w. characte r or two with the an­
tenna pointed toward an approaching
front or squall line, switch to receive,
and watch for a return on a panadapt­
or hooked to your " hearing aid." Don't
laugh . . . it's entirely possible. You
don't need a 50 kw magnetron.

Another experiment would be to try
some diversity reception on AnY, sit­
ing two of these curtain sets 25}, apart

SeyYou s. wIt In CO
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• '>- X I• V -'i - ~Upper bays ;~/~., ~~f)~"-- ---- - - --- -- ~ V
~

II Mast (or cen ter post -
see Fig. 61

V -<... i'\,.,~1ti~ LMasl offse t to c lear M'" r-,cen ter fel:'der and
21"

V F- F . ./V'i:"-. X

X

w""""
V Feeder behind screen

Fig. 2- Assembly of the screen frame ./ ./
and element ou triggers (2 required). V '<,

~,.o"'" ""' to 'i,
./

( ± 60 feel). Or, study Doppler effects / Luci le or simil". b lock " lo1ndw,ch"

from a satellite. Or, orient one beam 45011 open wire line
boi led th,u screen ,

/ SIOI cut for ' '''''de. svertically and another horizontal ly
with switching prov isions. / j '0"'''.'' 'moo 00'" ,""mel 'm.

Construction /

Two reflectors, of 3O-inch wide / F- F

ch icken w ire w ith l -inch mesh, each
/ ),.;78 inches long, are made up on a wood Lower bays

frame (fig. 2). Two i nsula ted " w in- <r ~
dows" are provided to pa ss the feeder ./-><.1. >- X
branches through the screens. Spac- Pa~ thru 'i Fig. 3- The feed system for the poor
ing of elements to screens is 5-5/8 cut-oc t screen

man 's radar an tenna.
inches. Spacing between screens is See d~ tail

12 inches.
The dipol es and st ubs are of 1/8-

F- Finch s.h.d. rod, preformed in groups,
each contain ing one V. - and two YJ .

13" '" 13" '" 6'1. ' '" 6%" ra-wave elements, and two V.-wave stubs r:»: « '" '" 13"
cj

lUg. 41· I 7",
i'-F--,

I I I ,/ Ground to !iCreefl
I ,;, 1" ItypJ 15",
I '"-~ Upper bay
,
L _

T 2~ ~
,

~ Solder lugs 57" 12" 42"

c- 1It 14 wire 5~18 long

NOTE : Lo wer bay
,
I

~
Stubs 1" apart ,
Fig. 5- Stub grounding system. I, _ L

I
Key Pert Lgth. " Req. Mat'l ,

(Ins.) ,
I

A '14)., sec. 6 % 8 '4 ~ alum. rod

~ - 70' .18 stub 7 " "
C '12)" sec. ' 3 " "
0 ronce rcn 76 % 4 1 x 1 spruce

aeuectoe screens 30" ~ 78" eech Sp aced SSI8" behind dnven elementsE outrigger 6 20 "
F end piece 30 4 "

~ETab le 1- Physical dimensions lor Outr igger
; (6 req 'dl Insula led block~

keyed letter designations. F-F ,
The center of each upper stub is -+f. ,.. I 1- ,- I - ---- e <iI •

A L' " ~ c t.::" " eil C
shorted to its mate below by wrapping L:' . :.J - •
a solder lug around the rod and run- •ning a common wi re to the screen, •
where a nut , bolt, and washer make
connection (the galvanizing must be

~arne1s J~L ~
scraped off the sc reen). (See f ig. 5.) All
connections are " doped" with a suit-
able protective spray. Fig. 4 - The basic electrical schematic of the antenna. (B) The typical dipole and

Fig. 6 shows a means of adjusting stub section (8 required).
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elevati on, if desired. A center post re­
places the mast and a shoe and
brackets assembly is built up to at­
tach the post to the main mast. While
it is necessary to c limb the mast or
lower the array to change elevation,
thi s is far cheaper than a motor-driven
elevating screw system.

Testing
The best way to test this array for

gain and pattern data is to temporarily
mount it in a c lear, flat area, w ith no
less than 10 feet from bottom of lower
screen to ground. No metallic object s
should be within 20 feet of the array.

<
U bolt

Center pos t of array

Fig. 6- Optional method for changing
elevation.

Mount a target dipole or co rner re­
flector at the same height as th e mtd­
die o f the array at least 60 feet away.
Connect a calibrated field st rength
meter tuned to 428 MHz. Turn on your
transmitter and generate a c.w. or f .m.
signal . Take readings every 2 MHz up
to 438 MHz. Plot a gain vers us trequen­
cy chart.

Then rotate the array in 15 degree
segments off target each side up to 60
degrees, and repeat read ings to ob­
tain a horizontal " nose" pattern. If you
will be using a variable elevat ion
mount , you can check the H-plane
(vert ica l) pattern by taking readings at
each 15 degree step. OOI

CIRCLE 9 ON READER SERVICE CARD

TUBESTERS '"
P'UO\I-in . so lid state lube ' e p llKlOmen lS

• S·line pe-rformanc.--JOlid n atel
• Haat dinipation reduced &0%

• Goodbya hard-to-find tubn
• Unlimited equip....nt tift

TU8ESTERS cost tess than two tubes,
and aee guaranteed for 50 tong as you own
y OUf S·line.

More Useable Antenna for your Money

Only Butternut's HF5 V-Ill with
Differential Reactance Tuning leaves
the entire antenna active on 10, 20, 40,
and 80 meters! On IS a loss-free linear
decoupler provides a full unloaded
quarter-wave conductor (with the ad­
added advantage of decreased wind
loading and lower center ofgravity).

SKVT&
80x 535
Talmage. CA 95481

Write or phon, for
speQ and prices.
(7071462·6 882

* Compare active element lengths "Band for
Band", for the HF5V-1II and any multi-trap
design of similar height ; when it comes to SWR
bandwidth, efficiency, and overall perform­
ance, there's really no comparison! And if
your rig covers 160 meters. what other antenna
offers six-band capability'P

* No lo ssy traps or unsigh tly, wind -catching "top hats" .

*Useable on adjacen t MARS frequencies with litt le or no
adjustment .

• l onger elements mean greater bandwidt h and signifi ­
cantly higher efficiency for super ior low-angle DX per ­
formance.

*Heavy duty air-wound inductors pennit correct resonance
on 80 and 40 meters and can be adj usted fo r lowest SW R
on these bands.

• Easiest five-band vertical to assemble and adjust,

*Sleek, trim design makes the H F5V-J1l "XYL approved"
and req uires no guying .

· With optional TBR·I60

TUBES, SEM ICONDUCTORS, IC's
DIODES AT SUPER lOW PRICES

IN DEPTH INVENTORY
EIMAC, SYlVANIA, GE, CETRON

3-500Z 93.50
4X150A 49.00
4CX250B 40.00
6JS6C .4.28
6L6GC 3.54
6LF6 .4.61
6L0 6 4.82
6KD6 4.86
572BIT1601. 37.00

5894A 42.00
61 468 5.85
6360 6.50
7360 9.95
811A 12.00
8950 7.65
MRF454 19.95
2N6084 12.95

Futiline of Sylvania ECGReplacements,
Semiconductors, Always In Stock.
All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At ms­
count Prices.

42

, Pat. applied for

BUTTERNUT ELECTRONICS ca.
P .O. 80X 1411 SAN MARCOS, TX 11666 . - - --~

Phone : (512) 196-4111 I ' , iIiiliIii.I
- ,

Req uest free catalogue today.

Please send all read er i r>q u iries d ireclt1

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Just Call! Toll Free
Number: 800·221·5802-3 Out 01 Town.
Phone Number (212) 633·2800 City.
TWX 710·584-2460 ALPHA NYK.

Transleteronic, Inc.
1385 39th STREET BROOKLYN, N.Y. 11218

" Tel. 212-833-2800
CIRCLE 15 ON READER SERVICE COUPON



WE BACK EVERYTHING
WE SELL WITH OUR
PERSONAL GU ARANTE E

PRICES F.O .B .
HOUSTO N

PR ICES SUBJECT TO
CHANG E WITHO UT
NOTICE

ITEMS SUBJECT TO
PR IOR SALE

NEW NIGHTTIME LI NE
TOll FREE

1-800-231-3057
MON, WED, FRI , 6 PM-1 0 PM CT

TS5lO INTRODUCED

Digital readout bu ilt in . Fits TS830
accessories. Re p laces TS520 SE.
Call for quote and i ntro package.

UNDER S8OO.oo

, ..
IC2 AT
·S269.95
BP-5­
49.95

BC-30­
69.95

NEW IC-22U
list - 329.00

INTRODUCTORY
PRICE
289.00

IC255-A -389.00

ACCESSO RIES
HM-8 49.95
HM -9 34.50
HM -10 39.95
PS-15 149.00
PS-20 229.00

OONSCORNER
Bes l new buy in HF AC Tra nsce ive rs- Ke nwood T58305.

Reports are gteat, failures low, delive ries steady.
Best used buy-Collins KWM 2. Excellent backup rig or

p rimary station et cheap prices if you look hard. Suggestion;
buy Round Emblem if possi ble, they were built in the 70's.

Try the new Mini RG -8 from Be lden or other quality
b rands. Good for a KW to JOMHZ. RG· S9 outer di ameter.
rlexfbte and dearer than RG-8. 95% braid, foam, easy 10 PUI
connectors on.

Be su re to try Coax-Seal. New product on market for
wrapping coa. connectors. Wo rks great o n air leaks on m y
truck !

New items/ideas. Watch lor radios with more fea tures al
cheaper prices 10 come along. Eeample: TS8205 replaced by
TS8305 which is a better set.

O ne notable escepuoe. the Rockwell KWM 380, the
q uality is there rega rd le ss of price.

Come _ your I.nOfite m.nulac1urer/dealet" in Houston.,
AU8Ud 2-4. 1981,.

S~ you ned monlhl

ETO-ALPHA

DRAKE

TR7/DR7 - 1349.00

ICOM

7]fJA WI PS - 1498.00

,..........

-.....,..-­,~

... l lklL
.. . us

..... 41.'S
. ... I.....

.. 1ft 'S

•••
,~.

ET CETERA
Cubk·s..-o.. lD2ItA $9fi.00
" litO l'iDA .. .. " ' .00
Robof IOOA , 74'J.00
c .......ft A4 Trib.nd... , .. , , ., 119.00
Bi.d 41, S1"s. , , Sto<l.
COE Hom _4 Rotor .. , .. , . . 19'1.00
H.", • . , . . lft'I.OO

FOk ' .Im 2 Hondi.....ith Il' / AC ... 149.0CI
Gf 5721 . . . .. . .. . . lI.OCI
Gf" _ , , 9.95
File " ood Y.......

" ood s....i M . n"",,,
S....... .. . . . . .. . .. ' ''01 f'L

t" tlSlM . . U 5.DI

.......... · I _ Sl.."oNi
Anft'n.... Wi .

Adf'I NlbbIl Tool

"""" QSAS-. ...
AfA M 1i< .
A HcI71 Rotor
A ,001 sao.. pl. ... n n'9
ICOM 2S" 1M s,-n......uNl
W/nMi....

ICOM 1M SY/ FM/CW
Il d IS lII§lDfCISY
NfW-k_ K 1111 W/AC/Ma...
_el lll-{ll't..,
M~ . W•••iI .

GloM .......... to W ....

... . , 1.SA/"' '' ''
f pony 0i0cI0f'
A.,.;,q- , ......
~ 1c.Dl. . .
1 GloM .......... S.....in t ....
CGli... l WM· lIlW'I4-lIa/S-Orw c. !

KfNWOOO

T'''''''All MODE • 4~.00

ICOM
tC·26(l.-\
All MODE • 4~.00

kENWOOD
TR-2400 · 399.00

SANTfC
H1 1200 · 29'},00

MOBILE 2M

HANDlES

Belden M ini RG·8 (9258)-19¢/ ft .

BELOEN 6
RGa...
DI>I s....." - - - •- - '.. '.- •i2!$1 . ,... , • l U I• .. .. ;l • •

"" '6 e / ft. '. .. .. • • • 27 e / ft
'" .. .. .' -.

~.. '" .. ... • .-
'" .. ... • •,_'" .'V' , ""'- •

~~. 121' • .. .. ...... ....,,",'. .. .. on " .'36 e /ft, '" .. .. 1 II • '• XI' " ' "'" .. •••
RGa I.. '" .. ". •
Reo..'." 66," -. •- -: .. • ,'O,
~r

1237 '. .. .. • ,
'" .. .. - :.. : 4l1 e /fl ,

32 e lf! , · ,'" .. " . • •
'" .. • • , • •,.un .."'" .... •---..__ ..... ,~ ,- .. .. ..... ...'_.,.

~ 8267 '" .. .. , ' • •1'0 .'n e /fl . '" .. ... """ .,,",.' '"
'" .. ••

_ l00 WATTOUTPUT
• AGe DYNAMIC RANGE

GREATER THAN 100 dB
• SEl ECTIV ITY 16 POlE
CRY~TAl rune
2.71r.Hz .t-6dB;
3.78 kHz ..t • l00dB.

ASTRO 103
• 2707.00
• 2036.00
• 1585.00
• 1866.00

THE KWM-380
SOME AT O LD

PRICES - CAl l QUI CK

ALPHA 7B
AL PHA 374A
ALPHA 7M
ALPHA 76PA

KENWOOD

TS-l3OS Deal
TRANSCEIVER 7S9.OO

AT • 130 (139.00)
- FREE­

T5130S & AT130 759.00

SU95.00 LISP

713-658-0268 • CALL FOR QUOTES.

OFlCLE 50 ON READER SERVICE CAAO
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The picture of the menorah as sent on
February 75, 7987.

A double frame exposure showIng the
Tower of David as broadcast on SSTV
by Radio Israel on November 2, 7980.

" ."'ust a quick note to let you see
how weill am doing with my SSTV mon­
itor. t have a couple of photographs of
Radio Israel's recent slow scan televl­
srcn broadcasts.

"The broadcast of November 2, 1980
included the image of Ben Dalfen's per­
sonal aSL card. Visible In this double­
frame photograph Is the Tower of David
and two apparently domed structures.

"The menorah, or candelabrum, is
the subject of the photograph sent on
February 15, 1981 . This particular can­
delabrum is located near the Israel Par­
Iiament building. I found a good picture
of it in my local library in a book about
Jerusalem.

" I st ili monitor SSTV here with my
converted Dumont 304A oscilloscope. I
have all the bugs ironed out and it is fun
to operate even after four years. Re­
ceivers here are the BC348R for the No­
vember broadcast and a Hammarlund
HQ-200 for the February broadcast.

"Thanks once again for the nice
write-up in the OCtober 19n Issue."

·7627 Paradise Blvd., Rockford, IL
67703

Back in October of 1977 we ran 8S part
of our In Focus column (amateur televl·
sian) a report on an Bctive shortwave
"viewer" named Bill Clkas. Although
Bill is not an amateur, he does avidly
monitor the SSTV frequencies andpho­
tographs what he sees . His receiving
gear is quite unassuming and certainly
Inexpensive, which once again proves
that ingenuity and Initiative are worth 8
lot of money. Recently we heard from
Bill again with an updated report on
whathe 'slookingat. -K2EEK

...

Hustler HF antennas deliver
outstcrdlrQ signal reports ­
wher9'ler YOlfre /'T"lOblle!

•

3275 North ~ . ..Avenue
Kllslmmee, Aorida 327~

DesIgn ywr own HF mobile
rrcn a full selectloo of top­
q.JOlt,y; u.s-rrcoe stoinless
~ belli rTlCU"lts. Q.JIct d is­
cco-ece.masts. sprlrgs. and
rescrotors. You can 0CNef any
6-b-8O-meler bOl d. Oocse
trem medh.m or Ngh PQ"NBf
resonators with broadest
tx:rdwIdth crd~ SWR to"
cptirrun performance 00 any
bond. Easy bcn;j etlOI OSard
garaging with Hustler's fold­
0Iel rrcst. too.

AI« any ham - the belt HF
mobile. on the rood COI'T'Ie
from : Hustler - stili the
standard of performance.

HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE
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• Assembled and Tested

• ALL COMPONENTS
ARE PRIME AND PRE·
TESTED!

600 MHZ-$69.95!
MODEL86O().HAND HELD 600MHz FREQUENCY COUNTER $69.95

A complete 600 MHz frequency counter that f its in
one hand ! Feat ures 8 digits (.3751, 4 gate times
(.01, 0.1, 1.0, and 10 sec), and two ranges (60 and
600 MHz). Operates on three nine volt t ransistor
radio batteries.

OPTIONS: • 8NC Whip Anlenna Opt. $8.95
• AC Battery Eliminator $4.95

* Now you can Justify owning your own frequency counter to check
that 2 meter handheld or low band rig!

* A pleasure to bu ild with ourdetailed instructions with photographs!
* Don't be fooled by our low price. This counter uses the 72160 IC

with 10 MHz time base.
• Assembled unit appears at right. Two board construction allows re­

mote mounting of display board.
* Complete with 120 VAC wallpack shown. May also be operated on

batteries, 7-12 vol ts @ 220 mAo
* Two ranges: 100 and 300 MHz.
* 72160 IC provides four gatetimes (.01, 0.1, 1.0, and 10 seconds).

Switch provided allows you to select any two.
* Eight bright (level 6) FNO-357 displays.
* Can be buil t into existing equipment orvirtual ly any enclosure you

choose.

300 MHZ FREQ COUNTER KIT
$ 39.95!

MODEL PS-6OO DIVIDE BY 10 AND DIVIDE
BY 100 TO 600 MHz

Increase the range of your 6 or 60 MHz frequency
counter to 600 MHz. Divides incoming signal (50mV
req'd) by 10 or 100 (selectable) and increases signal
strength to TIL (2.5V) levels which will drive any
counter. PC Board approximately 11/2 inch square. Re­
qui res 7·14 VOC at 120 rn A. Not a kit, assembled and

tested. S18.95 I.
PRESCALERS

SPECIALS

1250 MHz prescaler In two ranges.
Divide by 100 and 1000. Built $35.
600 MHz counter: Q-6OO MHz,
metal enclosure, nicads, and AC
adapter. lImlted quant lt ies $99.95
72260ICW/XTL $25.00
72160 ICW/XTL $20.00
11C90 Prescaler IC $13.00
FN Q.357 Displays $1 .50
2N2222ATrans lstor 6/$1 .00

MODEL PS·300 Divide by 10TO 300 MHz Prescalerl $12.95

PA·.5-30 Wldeband Preamplifier
• .5- 30 MHz Bandwidth ( - JdB Points)
• Up to 25 dB Gai n!
• 50 Ohms Input & Output Impedance
• Absolutely No Tuning Required
• Draws only 10mA@12VOC
• Great Way to Increase Sens itivity

of Receivers, Counters, etc.

only $8.951 .• Fu ll y Assembled and Tested
Instructions Provided, Full Warranty

+$.50 Shlpp lngfHand llng

UHF Version PA·1.4 3 MHz-1 .4 GHz 10 dB Gain $11.9

HANDLING & POSTAGE:
0-$10.00 $1.00
$10-$50.00 $2.00
$50.00 & UP $3.00

PHONE ORDERS: 313·851 ·9247

C.O.D. Order. Welcome

Digitrex Electronic8
4412 Femlee, Royal Oak

Michigan 48073 313·851 ·9247



Here's an interesting project that's cheap and easy to
build (and fun too). In a short while you too can have a
quiet, simple break·in system to increase your c.w.
operating efficiency.

A Solid State RIT Switch
BY ANTHONY F.JAPHA· , N2U N
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RFC
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"""--- _Q-tv
10K

o

10

MPF 102

......~",

,

47K
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~--oI "...........

j ±01
':" RT

lOO K

Aelay K is either part of the main
transmiIJreceive relay or a separate re­
lay driven by the main relay. In my
case, K was a separate crystal can reo
lay within the v.f.o. enclosure. In the
receive position, as shown in fig . l (b),
the AIT cncuu connects to potentiom­
eter AA' This potentiometer is the AIT
control on the front panel. In the trans­
mit position, the AIT circuit is dlscon­
nected from AR and connected to po­
tent iometer AT' Thi s pot is an internal
con trol that is adj usted (while the
transceiver Is in the transmit mode) so
that the v.f.o. frequency during trans­
mit periods is exactly the same as the
receive frequency when the front pa­
nel RtT control (AA) is in Its center po­
sition .

The Solid State Substitute
In c.w. operation It is highly deslr­

able to be able to listen to signals in
the receiver between your own dits

'01

680

t--------+-~A

41 0

22 ',. t:'"c.
150

'---->--~_____1

Fig. 1- (a) Frequency determining +r--'V\r------'VV'v-----~.v
components of the VFO. Values •
shown are for5.0-5.5 MHz, but the RIT
approach can be used at other fre­
quencies. The circuit Is from an article
by Hayward in CST, Dec. 1970. The RIT
connects at poInt A. (b) The RIT com­
ponents and relay switching In the

original circuit.

the AIT out during transmit periods.
This circu it and the solid state adapta­
ti on described below should be appli­
cable to v.t.o.te coveri ng any of the
commonly used frequencies In the
high frequency bands.

Capacitor Cc is the coupling cape­
crtcr. usually In the 5 pf to 25 pf range.
Polystyrene or stlver mica types are
recommended to ensure reasonable
stability. The hig her the value of Ce,
the greater will be the frequency range
of the AlT. Diode DV is a varactor di ­
ode, wh ich has the property of chang­
ing capacitance as the vcttece appli­
ed to It varies. A typical diode for this
application is the HEP A2500, wh ich
has a capacitance of 6.8 pf with 4.0
d.c. volts applied and a tu ning range of
roughly 5 pf to 13 pf as voltage is vert ­
ed from 2.0 to 30.0 volts d.c. The r.f.
choke (150 uh) is required to Isolate
the v.t.o. tank circuit from the d.c. vert­
ages present In the AIT switch.

NOTE :

.capacit lnce valueos in p F.

L
3.4mH

T his article presents a simple design
of a solid state replacement for a typl­
cal Receiver Incremental Tuning (RIl)
relay. It will be useful to those ama­
teurs seeking a quiet c.w . break-In sys­
tem. The design presented here can
contribute one component of such a
system. It has been used successfully
In a station having a separate receiver
and transmitter with the receiver driv­
ing both the receiver and transmitter
in the transcelve mode. It has also
been used successfully in an external
v.t.o. used to drive both a recelver and
transmitter in the transcelve mode.

The station into which the solid
state AIT switch has been tnccrpcrat­
ed originally included a standard me­
chan ical relay to switch the AIT out of
the v.f.o. tank ci rcuit during transmit
periods. It was during a long search
for a quiet and reliable break-In ays­
tern that the solid state substitute was
designed and tested.

The original circuit is shown in fig.
1. It is typ ical of AIT ci rcuits found in
the recent amateur li terature. Fig. l (a)
shows the frequency determining com­
ponents of the v.f.o. and the point to
which the AIT components are ccn­
nected. Either the original mechanical
AITorthe solid state substitute can be
used with v.t.o. designs that di ffer
from the one shown In fig. 1(a). A com­
mon circuit is shown for the convenl­
ence of readers who are likely to rec­
ognize it. I have used the solid state
switch with th is and other v.t.o. clr­
cults.

Capacitor CM is the main tuning ca­
pacitor. Inductor L Is the tank call.
Point A is to be connected to the AIT
ci rcuit. In v.t.o.ts of other design, the
AIT circuit should be connected to a
point comparable to point A that pro­
vtdes coupling Into the tank circuit.

Fig. l (b) shows the AIT circuit itself
and the original relay used to switch

e300 Mercer St., Apt. BJ, New York, NY
10003
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Components and
Construction

This Is one ci rcui t that can be bui lt
for peanuts! The transistors specified

22K

12 ,

R,
lOOK

·v

110 1<:

- - _.
,

D3
lN914

Dl
l N914

and in the proper sequence. Antenna
SWitching, receiver muting, RIT disabl­
ing, and transmitter keying must all be
controlled . Over the years, numerous
aSK systems have been described.' A
completely solid state system is pre­
sented In the 1981 Amateur Radio
Handbook.~ That system, however,
does not include an RIT switching
method. RIT switching must be avail­
able If the station Is used in transcelve
(un less the station uses no RIT, in
which case f lexIbil it y would be severe­
ly reduced).

Break-In can be achieved by using
mechanical relays to switch each of

.0 1

Key ing line
(ground to key)

---------•

RFC

A
(same •• Fig.1)

cJ

D2
IN914lDK

r

·v

15K

10K

,-;:;" 0 1
r-r-+-1 2N3904

R, ,,-_,
1001<: <

12v.

'!'::__ 02
2N3638

-- --------

Fig. 2- Solid state substitute for the mechanical relay. Components above the
dashed line and points T, B, A, and R correspond to the same components and

points of fig. 1(b).

the necessary tunotlons.t But even
with fast reed relays, this type of sys­
tem is very cumbersome and noisy.
The clatter of relays is disconcerting
and offsets the greal advantages of
aSK.

The circuli shown in fig. 2 repre­
sents the solid state equivalent of the
original ArT scheme of flg . 1(b). The c ir­
cuit connects the four All compo­
nents between points A and B to po­
tentiometer AR during receive per iods
and to pot A1 during transmit periods.
Here Is how t works.

During receive per iods the keying
line Is above ground. Transistors at
and Q2 are cut off. Transistor 03 Is
saturated, but Is effectively turned off
because its emitter is not connected.
The voltage from the wiper of pot RR
flows through diode 01 and is applied
to the All circuit at poi nt B.

During trans mi t (key down) periods,
two th ings happen:

1) Grounding diode D3 forces the
voltage from pot RR toground through

'-- - ----- - - - - ------ - - - --- --- - ----' 03, and NPN small signal type used as
a switch. This removes the RITvoltage
from point B.

2) Grounding d tode D2 saturates
PNP transistor 02, thus applying 12
volts to the 15 k ohm base resistor of
01. transistor 01 turns on, thus con­
ducting the voltage from the wiper of
pot RT to the RIT circuit at point B.
(Diode D1 blocks this voltage from 03
and ground.)

Switching with this circuit Is Instan­
taneous, quiet, and far more reliable
than the mechanical relay that was re­
placed.

and cane, or between individual let­
ters. Such operation is known as full
break-in, or OSK_During conversation­
al esc's. aSK al lows the listening
station to Indicate instan tty to the
sending station that he wants to say
something; in contest or DX operation,
particularly In pileups, aSK makes It
possible to hear when the desired sta­
tion begins to transmit. aRM Is reduc­
ed by an order of magnitude and the
speed with which asos can be made
Is Increased substantially.

In actual practice, full break-in Is
difficult to achieve. Several functions
must be switched at once, very quickly

1 ••

~-----""-----

+~12v.

I.

GO

Fig. 3- Full scale printed circuit pa ttern fo r the solid sta te RIT switch. On the right is the parts layout. The shaded cIrcles
and lines represent copper remaining after etchIng. Both vIews are of the loll side of the boards.
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Footnotes
' For example, " CW and SSB Break-In
With A Vacuum Relay" by Joe Hartz­
berg , K3JH, CO, September 1975;
"H igh·Speed Break-In via a Keyed
Vacuum Relay" by Donald B. Lawson,
WB9CYY, OST, February 1973; "A New
Hlqh- Power Keyed Antenna Relay" by
VE3AU, OST, August 1967. Also check
the aSK articles by Richard Klinman,
W3RJ. which have appeared in CO.

"Inere is also an excellent discussion
of break-In systems in " Solid State De­
sign for the Radio Amateur" by Wes
Hayward, W7Z01 and Doug DeMaw,
W1FB, ARRL, 1977, pp. 174-180,

' For example, " A Fast aSK System Us­
Ing Reed Relays" by Aegidi us Pluess,
HB9ABH, OST, December 1976; "An
Integrated KeyerlTR Swi tch" by James
H. Fox, WA9BLK, OST, January 1975.

In fig. 2 are cheap and easily available.
Check Radio Shack, MHz, and Circu it
Specialists for example. Chances are
that nearly any small si gnal types of
the correc t polarity will work, so try
what you have in your own junk box.
The diodes are un iversally available.

Parts layout is not crttlcal . My ver­
sions have been built on small pieces
of perforated board. A suitable fu ll
scale etched circuit board is shown In
fig. 3, together with the parts layout.
The circuit could also be hard w ired. It
may well be conven ient, as it was in
my case, to inc lude potentiometer RT
and it s associated dropping res istor
on the same circui t board as the solid
state c ircuitry. The pattern shown in
fig .3 includes these parts. RT should
be a trimpot or similar small potentl­
ometer.
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10,15,20 Metlr "Tri-Slnd" Am y
MODEL TB4EC

elrex LABORATORIES

Communieation Antennas Since 1921

p.o. Box 879 - Asbury Park, N.J. 07712 PtIone 201-775--7252
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For t echnical data and price5 00 the comptere line of Telrex
ProfnsioOli lly desi gned equipment. _ ite for Ciltalog PL-8.

Phone anytime night, c1ey Of holicley and leave 'lour call sign ·
_ will respond with our latest catalog.

The perfect combin.tion to pele. of mind - a Telrex entenne
system end utility-pole hardware kit mounted to a standard
utility·pole.

All heavv·duty, welded angle iron, through the pole anchoring,
and 3 platform construction aSSlJ res su pport protection against
high winds in a trouble and maintenance free setting for
deCides t o tome.
Two kits are available· the TMPH 10 (rated 18 sq. h . at 100
mph) and the XTMPH10 (rated 50 sq. ft. at 100 mph)

/
I $199.95

II

Performance exhi bited by an excellent Forward Gain, and fIb ratio. with deep
side nulls incorporated within a precision tuned pattern.
Compactness in a 15'6" turn ing radius.
Quality in stai nless steel electrical hardware. hermetically sealed epoxied traps,
preformed mounting straps, pre-drilled reinforced extra-heavy walled aluminum
elements and boom, end hand crafted workmanship.
Longevity in an evereae life span approaching 20 veera - actual experience.

"A TRUE VALUE"

•

The TB4 EC is the only Professionally designed, commercially available Trj.B. nd
Array providing Optimum Performance, compactness, quality, and longevity It a
low price.
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8 monfhly teefure by

KARL T. THURBER, JR., W8FX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOM E FICTION

Antennas For The Listener: Part I

sources such as power lines and busy
thoroughfares. Avoid crossing under
or over power lines and never attach
one end to a power pole. Play it safe!

The antenna must be insulated from
its supports at each end using glass or
porce la in insulators. The lead-In, ac­
tuallya part of the antenna, should be
held a few Inches from the house us­
Ing TV or electrical-type standoffs.
Keep the lead-In away from meta l ob­
jects and power cords In your radio
shack.

As with any singlewlre, this kind of
antenna works best when used In con­
junction with a good ground system. A
short, heavy wi re should be run from
the receiver (and antenna tuner, if
used) to the nearest r.f . ground. This
can be a meta l grounding rod driven ln­
to the earth at the point where the an­
tenna comes Inside or a cold wate r
pipe th at has a di rect connection to
grou nd. Simply run ning a wi re to the
faceplate of the electrical outlet in the
radio shack Isn't good enough; this
may be a good electrIcal ground, but a
very poor one for r.f.

The antenna should also be protect­
ed against lightn ing strikes and stati c
discharges. A commercIal lightning
arrestor can be Installed, or one can
be constructed from a few simple
parts . In any case, It shou ld be located
outside the house and a direct con­
nectlon made to the outdoor ground. A
heavy grounding switch can also be
used.

In that the end-ted randomwlre's
feedllne Is an Integral part of the an­
tenna; the antenna usually takes on
the physical appearance of an upside­
down letter "L" As a resul t, It's often
known as an inverted L. In pract ice,
the feedllne can be connected to any
convenient point on the flattop span,if
the available supports for the antenna
are more favorable for a center-ted or
ott-center-ted teed- In. Let the shape of
your property, the location of your
house on It, and the locations of eul t­
able supporting trees determine
where you connect the feedline. If fed

For the trevettn' ham who Is used to
communications receiver quality,
new·breed digital portables such as
the Panasonic RF·2900 shown here
have much to offer. Set covers five
bands, including three SW ranges
from 3.2 to 30 MHz continuously, tee­
tures double conversion superhe t ctr­
cuitry, and boas ts 5·diglt readout. The
8·pound to-ounce set has a dual·band·
width ceramIc I.f. flfter and Includes a
BFO for c. w. and s.s.b. reception.

(Photo courtesy Panasonlc.)

formance on a given band , and as Hs­
tening antennas, they are usually
used on more than one band, anyway.

Probably more s.w.l.'s use the end­
fed randomwlre (fig. 1) than any other
type of antenna. The flattop can be of
any convenient length, usually from 30
to 150 feet; normally, the vert ical lead·
In that runs down from the antenna to
the house is an active part of the en­
tenna system and must be considered
Integral to it. As a rule, the longer the
antenna, high and in the clear, the bet­
ter; very long antennas may take on
tricky directional characteristi cs that
prove undesirable on the higher
bands, while extremely short anten­
nas may not develop enough signal
pickup on the lower ranges. The anten­
na and Its feed line should be located
well c lear of poss ible Interference

°3 17 Pop lar Dri ve , MlJlbrook ,
Alabama 36054

A listening antenna can be just
about anything: a small loop or tele- I ,,= = = = = = = = = = ::!::= =::!J
scoping whip atop the receiver, a wire ..
hung out of a window, a few yards of
bell wi re stapled to a picture molding,
a window screen or bedspring-you
name It. Almost anything and every­
th ing has been used.

White the simpler antennas may be
fin e for casual li stening to st rong
shortwave signals-bei ng a lot more
forg iving of poor Installation than
their t ransmi tti ng counte rparts -c-elrn­
pie types leave a lot to be desi red.
Even the fi nest receiver works better
with a well·deslgned, preferably cut­
door, antenna.

Th is month, then, we begin a series
on listening antennas. We will ccn­
steer basic types such as the random­
wire, dipole, and vert ical antennas.
Next month, we'll Introduce some In­
teresting and useful tuneup aids.

The Randomwire Revisited
In a recent column, we described

the randomwlre and closely related
"antennas of chance," such as the
slng lewlre, longwire, Windom,etc. We
don't want to get hung up on termlnol­
ogy; suffice It to say that, regard less
of feed line used, most of these anten­
nas are tru ly random In nature since
they are rarely c ut for optimum per-

" What?" you say. Shortwave enten­
nas on the pages of Ca Magazine, the
Radio Amateur's Journal ? Yes. and for
several reasons. Many s.w.l. 's do read
ca, since a good deal of the tntorme­
tion in the magazine Is transferable to
shortwave doings. And, after all, reo
ceiving Is half the two-way communi­
cations equation. Also, many long·
time hams are shortwave listeners at
heart; you will discover that WBFX is
one too!
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the f lattop should be twisted together
and soldered at each end. The folded
dipole should yield especially good re­
sults over the wider shortwave bands.
Since Its resonance curve is a broad
one, It's very tolerant of off-frequency
use. Nevertheless, the fact remains
that both types of dipole are single­
band affairs. This is true with the ex­
ception of dipoles used on odd-net­
monies of the design frequency, such
as a 41 -meterdipole used on 13meters.

Dipoles can also be constructed in
parallel and fed with a single trans­
mission line, as described in an earlier
column. Although a mechanical prob­
lem to construct, th is design allows
one to use individual dipoles for each
of the popular SW bands and get near­
optimum performance on each. If a
high center support Is available, the
multiple dipoles can be fanned out in a
turnstile or apokes-ot-a-wheel arrange­
ment for easier install at ion and omni­
directional coverage.

Another way to obtain multlband
performance In a dipole is to instail
traps in the flattop to electrically iso­
late each band 's half-wave dipole from
adjacent sectlons; this allows each
section to function as a dipole on each
band of interest. The traps may be
homebrewed or purchased commer­
cially. Western Radio Electronics
(Kearney, NE 68847) seils a 65-foot,
6-band horizontal trap antenna that is
designed for use on the 49- through
13-meter $W bands using two traps
and fed with either 72-ohm twlnline or

Supports

Rece iver='--------'
r. Ground

Anv length

Fig. 2- Dipole antenna dimensions for the shortwave bands.

As with amateur-band antennas, optimum performance can usually be ob­
tained If the antenna is cut to frequency, or close to it. The table below lists ap­
proximate halt-wave dipole lengths according to the formula L(feet) = 468

f(MHz)

Shortwave band (meters) Nominal range (MHz) Dimension (feet)
11 25.6-26.1 18
13 21 .45-21 .75 21 ' 8 "
16 17.7-17.9 26 '4 "
19 15.1-15.45 30 '6 "
25 11 .7-11.975 40 '
31 9.5-9.725 49 '
41 7.1-7.3 65 '5 "
49 5.95-6.2 78 '
60 4.75-5.06 95 '6 "
75 3.9-4.0 118'6"
90 3.2-3.4 141 '10"

120 2.3-2.5 195'

The doublet or dipole should be hung as high as possible, although It may be
Installed Indoors (taped to walls or under a rug) If necessary. Ideally, It should be
hung outdoors between two tall trees with the coax run away from the antenna
at a right angle directly to the radio shack.

The antenna will work most efficiently on the center frequency of the band for
which it is cut, but in practice it will work well across the ent ire band. Although
Instruments such as the antenna noise bridge(ANB) may be used to achieve ex­
act resonance, this Is not necessary In receiving antennas.

The dipoles may be used on other bands with some reduction In performance.
This will be especially noticeable If shorter (higher frequency) antennas are
used on the lower bands.

construction lends itself to center­
supported OX versions, including the
Vee and inverted-Vee.

For broadband performance an Im­
proved version is the folded dipole. In
one popular design, both the flattop
and the lead-in are made from com­
mon (and inexpensive) TV-type lead-in
with the flattop cut to the standard di­
pole formula length of

L (in feet) = f(::Z).

At the midpoint of the span, only one
of the two wires of the twin lead is cut.
The feedline is connected to each side
of the cut as in the simple dipole. The
two wires of the twtnlead that make up

Supports
30 ' '''

Receiver

Fig. 1- The random wire for alf-band shortwave use.

-'--_----J
r. Ground

Dipoles On The Shortwaves
The randomwire Is popular because

it produces reasonably good results
over a wide range of frequencies; it's
forgiving of the most serious off-band
use and Impedance variat ions since
these things can be compensated for
by a good wlde-ranqe antenna tuner.

On the other hand, the dipole is de­
signed to be used on a specific, single
band (with a few exceptions). A dipole
cut for one band usually won't do well
on other bands. However, on the band
for which It's cut, It's a superior per­
former for a number of reasons: Its reo
cepttcn pattern Is predictable (broad­
side to Its length); it's resonant and
has a known feedpoint Impedance,
mean ing that easy-to-handle coaxial
cable can be used to feed it; and Its

in the center, the antenna may be call­
ed a "T," and if fed off-center, a Win­
dom. Unlike the "L" and " T," which
probably work about equally well on
all the SW bands, the Windom works
best on the band for which it was de­
signed, or over a certain group of
bands. Normally. this antenna Is cut
for one-half wavelength on the primary
band of Interest (fig. 2) and fed at a
point about one-third In from the end.
Alhough Its performance is optimized
for a single band, it will also work fairly
well on the other SW bands.

Although most receivers will work
reasonably well with any kind of an­
tenna system connected to Its anten-

na terminals and will tolerate almost L - - - - - - - - - --- - - - ---- - - - - - - - - - - - --I
any degree of mismatch, randomwire I
performance will be a good deal better
if the antenna is fed through a tuner to
allow the system to be resonated and
matched to the receiver's input impe­
dance. More on this later.

For the beginner, compan ies like
Radio Shack and severa l CQ advertis­
ers sell simple and Inexpensive s.w.1.
antenna kits. They are especially de­
signed for beginners.

The randomwire, as shown above, is perhaps the simplest of all antennas to
install. Normally 30-150 feet long, its effective length includes the feedline; an
antenna tuner is almost mandatory for good results. Installed normally as an
lnverted-Ltebove), it may also be formed Into the shape of a "T" or even erected
vertically for onmldlrectlonal coverage. The Windom, or ott-center-ted arrange­
ment, can also be used, although this is not strictly a randomwire, since it is cut
for optimum performance on a specif ic band or group of bands.
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system for reasonable efficiency
(though a poor ground wou ld not af­
fect receiving nea rly so much as It
would transmitting). Also, the anten­
na's low ang le of radiation (or, more
properly, reception) and vertical polar­
ization make it more susceptible to
man-made noise marring reception.

The bas ic verti cal is a quarter-wave­
length in height; this works out to
about one-hal f of the dipole lengths in­
dicated in f ig . 2. At least four radials
are used. If buried, they should be as
long as possible and used in conj unc­
tion wi th a ground rod under the anten­
na. If the antenna is mounted above
ground as a so-called ground-plane
vertical, the four or more rad ia ls
should each be V~ -wave lengt h long,
plus about 5% . The feed point lmpe­
dance Is between 35 and 50 ohms, so a
good impedance match should be at­
tained If standard 50-52 ohm cable is
used.

The vert ical is essentially a single­
band affa ir, li ke the d ipole. However,
the antenna can be used on all the SW
bands (and lower, if necessary) by in­
sta ll ing a load ing coil at the base and
tapp ing the coil for best match (or re­
ceived signal) on the desired band.
This type of base loaded antenna can
be constructed easily and inexpen­
sively from li ttle more than a few
lengths of aluminu m tubing and some
coil stock.

Supports

Spreaders

Verticals
The vert ical is a log ical c hoice when

space is at a premium and when good
DX performance is a must. The verti cal
has a iow angle of radiation and recep­
tion, it can be mounted on the ground
or In the air (as a ground plane). and it
can be directly fed with coax ial cable.
One disadvantage Is that it must be
worked agai nst a very good ground

sells an all-band, tu ned-feeder doublet
ki t ; although designed for tran smit­
ting use, it can be used on any trequen­
cy from 160 through 10 meters when
fed through a transmatch designed to
accommodate balanced feedli ne.

Center insulator for doublet antenna
makes for easy Ins tallation and feed
with coaxial cable. Lightweight Hy­
Gain CI insulator Is weatherproof, be­
ing molded from high impact cyccrac
material. Unit accep ts I/~ " or 3/~ "

cables (norma fly the th inner cables
would be used In receiving work).
(Photo courtesy Hy·Galn Electronics.)

To rl!Ce;~

Fig. 3- Efficient tour-in-one SWL antenna.

The antenna shown above is a simple parallel dipole that resonates in or very
close to four of the major international shortwave broadcast bands. The anten­
na consist of two dipoles, one 65 '5 " long that resonates on 41 meters, and a
longer one of 95 '6 '" that is resonant on the 6O-meter band. Since the dipole
works well on odd harmonics of the design frequency, the at -meter d ipole will
yield good results on the ta-meter band, while the60-meter span will give a good
account of Itself on 19 meters.

The antenna can be canniba lized from a length of 300- to SOO-ohm Tv or open­
wire transmitt ing-type transmission line; it can also be made of ordinary anten­
na wire with lightweight spreader bars inserted at appropriate points to keep the
wires from coming Into contact with one another. TV twinline can even be used
for the center portion, if desired. The ends can be drooped down as shown in the
sketch to conserve horizontal space, or run straightaway if room exists.

The tour-band affair can be fed with coaxial cable as shown, or with 72-ohm
tw inl ine.1...ightning protection shou ld be provided.

coaxial cable. A shorter, 37-foot ver­
sion is available that covers 31
through 13 meters. Since only two
traps are used, these antennas oper­
ate on multiple-harmonic relation­
ships on the higher bands to produce a
clcverteaf-shaped reception pattern
and some gain on these bands. The
antennas are fed at current points to
all ow low-Impedance feed and resul­
tant low s.w.r. An antenna tuner is not
required to match the trap antenna to
the receiver, although one may be
used If desired. The same firm also
sells single-band dipole kits made to
order for each of the popular SW and
amateur bands. Dentron, for example,

r- - - - - - - 65' 5" - - - - - - - -j

The basic ingredients of the simple
singlewire antenna: 75' antenna wire,
lead-in, window feed-through strap,
end insulators, and stando ffs. Com­
plete outfit is sold by Radio Shack
stores for under $8. (Photo courtesy

Radio Shack.)

l
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(Antennas continued)

This simple device falls within the
realm of mobile safety and for a few
bucks can be a real life saver.

How To Build
A Simple Auto
Back-Up Alarm

For emateur band listening, the trap
dipole efficiently makes use of a sin­
gle fla ttop for reception of up to 6
bands. At resonance, the trap Is an
open circuit for r.f.andeffectively cuts
your dipole to resonant length for that
frequency. Representative trensmtt­
ting-type trap is shown here; at least
one manufacturer sells a complete
trap SWL an tenna optimized for the
foreign broadcast bands. (Photo cour-

tesy UnadillalReyco.')

BY MARTIN BRADLEY WEINSTEIN' . WB8lBY

T here are several disadvantages to
giving strangers, family, and friends
that run-down feeling. Especially
when you're backing the car up and
they don 't appear in the rear view mir­
rors. Murphy, you know.

Well , here's a quick litt le ci rcuit that
will beep a warning to shoo them
away-just as an extra ounce of pre­
vention .

The task could be solved more s im­
ply than th is, of course. One of the new
solid state piezoelectric beeper-buzz­
ers (Radio Shack and others have
them) could easily be connected be­
tween a tap in the voltage (+ ) feed to
the back-up I1 ghts and ground. But
this one-to circuit adds a lot of etten­
tlon-grabb ing features to the Idea.

The Idea, In fact, came from my Ad­
vance chrcno-alarm watch. Instead of
si mply beeping Its alarm, an extra bit
of modulation chops it into the ch irp
of a police whistle.

That' s accomplished here by the
dual timer circuit. I used a 556, but
you could just as easily use a pair of
555's.

The first section times a beep-de­
beep-de-beep rhythm with a 213 duty

"cto CQ Magazine
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cycle. The second section chops the
tweet at 15-20 bursts per second.

You can mount the whole th ing In a
small weatherproof box Inside (or un­
derneath) the rear bumper by using a
strong magnet glued to the case or by
us ing an epoxy or cyanoacrylate ad­
hesive.

In any case, let the backer beware.

..12....dc ',om b3ckup lighlS

27K 39K
• ..

• "
27K J90K

,
"556

• • .1mF
10mF r I (nOI d iskl

•
• • Piezo,

bUller", ,
" •

• r 01

Fig. 1- Circuit of the auto back-up
alarm. This will add a distinctive audio

warning to your back-up light.

A trap vertical makes an excellent
receiving an tenna, as long as the reso­
nances set up by the tra ps hit the de­
sired SW bands. Mosley Electronics
made a popular trap vertical for a num­
ber of years called the SWV-7. 11 was
designed especial ly for useon the ma­
jor International SW bands. The 13­
foot antenna resonated automatically
to the center of the 11, 13, 16, 19,25, 31,
and 49 meter ranges. It was designed
to be used at ground level but could
also be used on a rooftop In coruunc­
tion with seven user-supp lied radial s
of varying lengths (9 to 38 feet). These
show up f rom time to time at electron­
ic f1eamarkets.

Next month we' l l p ick up our discu s­
sian of receive-only antennas with a
look at tuneup aids. Some of the Items
we'll cons ider are the grid dip oscilla­
tor, the antenna noise bridge, and the
antenna tuner.

(To Be Continued)

Classic Yaesu FRG-7 (known affec­
tionately as the "Frog" by s.w.l.s the
world over) is an excellent standby or
portable receiver for the amateur and
listener alike. Set covers 500kHz t030
MHz in 1 MHz increments and is pow­
eced by 117 v.a.c. or an Internal B-cell

" D" pack. (Courtesy Yaesu.)
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All towers require prepayment by cashier's
checkor money order. All other advertised spe­
cials will receive a 2.5% Discount if order is
accompanied by cashier's check or money
order.

ALPHA 76A
'Ibe high frequency linear amplifier with true
continuous duty. 2 + KW PEP. 1 KW Locked­
key. 15 through 160 meters. "Powerhouse."

All Hy-Gain towers are drop shipped direct
from the factory to save you money. You get
freefrei~t on Rohn Tower orders over S1500.00
and freight paid on aU Rohn Tower foldcver
towers. All ethers EO.B. DaUas. 10% higher
west of the Rockies, unJess shipped from "Dal­
las: slightly higher if drop shipped .

Please caU for more prices and information.
Whethe r you talk to Gordon, N5AU, Bill.
K5RN, or Mike, KG5F, you'll get a bigger sig­
nal for less.

VAE SU FT-902DM
lmpr:oved with new rin$. diode mixer. The com­
petitive edge in competition grade all-mode HFI
VHFIUHF. (And the new dialtums in the right
direction.)

CUSHCRAFT ANTENNAS
20-3CD , $ 1&5,00
2O·4CO , S 240.00
15-3CD .. .... ...... . . . . . . . . • . . .. . S 83.00
IQ.JCD S 5'100
lo-4CD S 75,00
AlV-4 $ 85.00
AlV-5 $ 90.00
AJVl..2B ..••.•••.•••..•..•••..•••• $ 34,00
ARX-4SO _. __ $ 38 00
A·147-1l ..... ..............••...•• $ 34.00
32-19 8000nt'r $ 75.00

ROHN TOWERS &
ACCESSORIES
25G $o<;w, $ 37_50
olSG$o<;tiol1 .. . . .. . . .. . . . .. . . .. . . . . 83.75
HD8U8 $ 305.00

SotlI Pf'Cl"1itI3 """'...
HBX56 $ 335.00

s.Jf Mlppootins ..,.....

"'" EHS gIly~ . 500 ft $ 54 00
"" CCM cable damp $ .29
" Tum buckle. eye "" eye $ 5.39
M20llH 10ft, H,D, Sllv. mao' $ 35. 00

ROTATORS
CDE Ham IV $ 1&9.00
CDE T.i1twiste'r. • . . • • . • • . . • . . • . . • . $ 239.00
HY-qAIN HDRJOO $ 395,00

HY-GAIN ANTENNAS
THbDxx .... . ..... ..••..•• _•..... S 237.00
rnsox s 201.00
TH3MKJ, .. ... . ..•..• •• .•• . . ... .. S 178,00
nt2MK3-. •..••. . .. . . . . . . .. .... .• S 118.84
TlOlR .. . • . ... . ...... •• • . , .. • . .. . S 1)7,00
J05.8A ..•••..••••.. . . ... . . . . ... .. S \18 .00
1SSIIA ....... .... . . .. . .. . . .•.•••. S 150.00
2058" .. . .... . .. . . ... .••••••• ..• . S 2)7,00
2048" •. . ..... ..•• .•• . . .. . .. . .... S 188.00
4Q28A ••••••••.... . .. . . . .. . .. .... S 112.00
0BI015A ... .... .. . . . .•••• ••••• .•• $ 121.00
I8AVT ••••..• ••.••• . .. . . . . .. .. ... $ 83.00
14AVQ . . . .. . . ..... .... .... •••• •• $ 49.00
181iT ••.••••••••.• •• . . . . . . . . .. . .. $ 215,00
BN86 . ... . . ... ..... . ....... . • • • . • $ 13,00

TONNA F9FT ANTENNAS
·h wmll'nt 2M S 21 ,95
16 fJl!'ml!'nl2M . . • . . .. . . . •.... • . . . . S 55,00

HY-GAIN CRANK-UP TOWERS
HC-S2SS. . . .. . ... . .. . •• . •• .. . •.. . $ m .50
~ fI , wll ....pportinS· 9"'1' fI . • t ~ mpll ,
N...tod 1viV'1 : 201'/ fI,

HG-50MT2 ..... •... • ..• .......... $ 669.00
~ ft tid. ,upponod 6"'1' ft,.t 50 mph

NnWd IIO'I~t' 20.... fl.

HG·54HD. . •. . . .. . ...... ...... . .. $151300
56 fl. wlf ouppoo1inS· 16"'1' ft,.t 60 mph

NnWd IviV't: Zl fl.

HG-7OHD . . •.. ..••.•••.•. . .. . . .. . $2187.00
10 fl. wl! ....ppootinS· 16 "'I' fl. at 60 mpll.

Nntod ,,"*,": 23 fI , _---

The Price Is Right,
The Class Is Extra . . .
ACt Electronics deals only in Ham equipment of the highest quality at the best
prices available, and the service and attention are Extra Class . Ourentirestaffholds
Extra Class Amateur licenses. and they've all been dealing in Ham equipment for
years.

Just look at our antenna prices! The price is right at AGL.

AGL Electronics.
We'll do It right,

For quick shipment, call today: 800-517-3418
Store Ho urs Monday through Friday Eastern 10-7, Ce ntral 9·6, Mountain ~·5, Peclnc 7·4

Retail Store: 139 29 N. Central Exp ressway. Suite 419 . Dallas. Texas 75234, (214 ) 6 9· 1081
Mail Order: 705 N. Bowser, # 106, Richardso n. Texas 75081. J'It~.... ' No Pe"ofMI ( h.. , h ""~, I 0,<1..".

C 1981. Cathey Gl'llphks Group AGL Ek>ctronics is located only in Dallas and has l'leV\'T~ .SSO<,ialed ,,~th any other dealer.
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Interface is more than a buzzword used around
Washington D.C. these days. In RTTY terms, it's getting
several pieces of equipment to use a signal when, how,
and if you want to, all at the same time.

RTTY Interfaces­
An Overview

BY ARTHUR H. WERTZ', N5AEN

Fig. 1- A current loop and 8 voltage loop.

electrically, since It only requires one
power supply and uses regular relays
and solenoids, rather than the bi­
stable polar (double-throw contacts)
type required for polar operation.

Shunt (parallel) or series operation
refers to the method of connecting
equipment to the loop. Shunt opera­
tion Is usually used with voltage
loops. The shunt connections are nor­
mally relatively high-Impedance (100
kllohms) to minimize changes In the
loop as equipment is connected or re­
moved. The shunt system Is similar to
home electrical wiring where 110volts
Is provided to each a.c.outtet, and vert­
ous combinations of appliances and
lights can be plugged In. Series opera­
tlon is usually used with current roope.
The series connections are low-Impe­
dance (130 ohms) to minimize changes
In the loop current as equipment Is
connected or removed . The series sys­
tem Is similar to television set vacuum

Prin ter

Perforator

Distributor
Transmitter ·

VOLTAGE LOOP

Polar or neutral loops, as shown In
fig. 2, differ primarily In the voltage
level or lack of voltage used for the
SPACE bit. Polar operation Is similar
to audio frequency shift keying where
one tone represents a MARK and a
second tone represents a SPACE bit.
In a commercial polar loop, a negative
voltage (- 60 volts) Is used for the
MARK and a positive voltage (+ 60
volts) Is used for a SPACE bit. Polar
loops are preferred for transmission
of signals over long distances, since
the alternating current minimizes the
deterioration of the signal due to the
capacitance and Inductance in the
lines, and the presence of a epectuc
voltage for a SPACE bit rather than an
open circuit (as In neutral operation)
minimizes the possibIlity of noise
pulses on the line being recognized as
MARK signals. The neutral loop Is sim­
ilar to c.w. operation, with on and off
signals. The neutral system is simpler,

Printer
r-r-

Terminal unit Terminal unit
RECEfVE RECEIVE

L
Perforator

1-- _ _ _ 1- -- --

Terminal unit ~
Kevboard

Terminal uni t
SEND SEND

L Transmitter -
Oistributor

CURRENT LOOP

-8019 Rlata Drive, San Antonio, TX
78227

Interfaces are the common voltage
and current levels used for transmis­
sion of signals between separate
pieces of electron ic equipment. Due
to changes in technology and the uni­
que designs of various manufactur­
ers, a large number of " standard" in­
terfaces exist. Interconnections be­
tween equipment having different in­
terfaces will require modification of
the equipment or the use of converter
circuits to match the various signal
levels. The major variations In Inter­
faces are current or voltage, polar or
neutral, shunt or series, high-level or
low-level, and positive or negative
MARK.

Current or voltage loops, as shown
In fig. 1I differ primarily In their method
of connecting equipment to the loop.
In the current loop, a constant specifi­
ed current (for example, 20 or 60 milli­
amperes) is maintained throughout
the loop, and the various pieces of
equipment are connected In series. In
the voltage loop, a specific voltage
level Is used forthe MARK and SPACE
blta (for example, +6 volts and - 6
volts), and the pieces of equipment are
connected In parallel across the loop.
Evencurrent-operated equIpment (such
as relays or printer selector magnets)
can be connected In parallel, if Inter­
nal series resistors are used to obtain
the proper operating current from the
voltage used In the loop, and if the
voltage loop power supply Is large
enough to handle the tota l current
load.
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List
MM - 1 199.95

--

130 volt, 60 mil liampere, current loop,
neutral operation, series connected.
Al though Individual pieces of equip­
ment do not have to be t urned on (a.c.
power on), they must be connected In
the loop to complete the circu it. The
series current in the loop 1560 rna. (20
maoIs also used) to operate the relays
and solenoids. Both send and receive
devices are usually connected in ser­
ies in a single loop, but separate send
and receive loops may be required for
some types of terminal units. In this
system, all loop connection terminals
on the equipments are above-ground
(hot), and must be Insulated from
chass is and cable shields. This inter­
face was used in older model military
equipment.

The rem..rk ..ble AEA
Morsem..tic m~ry keyer has
3S ' ..ntutle 'e..tures, induding
two AlA designed microcom6

pulers. up to 2,000 ehar..cter
memory...ulomalie seri .
number, be..eon mode nd
..ulom..tie morse tr..iner mode.

r-:

I~Q;;I ~ ~JL ,~

AEA & MADISON
CONTESTING

IN STOCK - IMMEDIATE DELIVERY
CALL FOR QUOTE

Electronics Supply
1508 McKinney . Houston, T exas 77010 • 7131658·0268

Usl
CK ·1 Memory Keyer 129.95

List
KT - 1 Keyer/Trainer 129.95

Usl
MT - 1 Trainer 99.95

Usl
150POLE 144 49.95

Lisl
ISOPOLE 220 44.95

represented by a positive value. For
example, a MARK bit Is + 6 or +60
volts, a digital " high" Is + 5 volts, a ra­
dio receiver Is activated by turning on
B+ voltage. The MARK sense Is o f lit­
t le significance in neutral loop opera­
t ion, but It must be taken Into account
when t rying to Interconnect military
and commercial equipment for polar
operation. Many m ilitary units have
bullt-tn power supplies which w ill be
of the wrong polarity, and many have
contact filters using polarized compo­
nents (diodes and capacitors). If the
military sets have electronic keyers
(t ube or trans istor), they will operate
only with positive MARK sens ing.

The most common interface used in
amateur RTTY, shown In f ig. 3, is the

tube filament strings where each tube
draws the same current, and the total
voltage drop for the string Is the sum
of the tube filament voltages. If a tube
burns out or 15 removed, the loop 15 no
longer a complete circu it and the
tubes stop operat ing. Another tube or
Its equivalent res istance must be put
back Into the loop to complete the
series path. Adding or removing equip­
ment In a series RTTY loop requires
either the substitution of an equiva­
lent resistance or readjustment of the
loop current to lis normal value. If a
constant-current power supply (one
which produces a specific current re­
gardless o f the connected load impe­
dance) 15 used, loop current adJust­
ment will not be required for changes
in equipment.

High-level operation refers to the
use of loop voltages of 48 volts or
higher. 130volt neutralloops and ::t 60
volt polar loops are common for high·
level operation. The two primary dls­
advantages of hlgh·level operat ion are
the use of dangerous voltages and ra­
dio-frequency Interference. The volt­
ages used are comparable to e.c. line
voltages and can produce a bad shock
or even electrocution. The high pulse
levels associated with making and
breaking contacts carrying high volt­
ages and currents generate a large
amount of static and RFI, and the
square wave nature of the RTTY sig­
nals creates harmonics up into the
v.h.1. range. Low-level operation
means the use of loop voltages of 24
volts or less. In addition to being far
less dangerous, the RFI Is greatly reo
duced and is fair ly easy to fil ter out
completely.

Commercia l and mil it ary equip­
ment has differed fo r years in th e use
of positive or negative sensing for
MARK signals. Most commercial
equipment uses a negative MARK,
where the presence of a negative volt­
age represents a MARK bit, and the
presence of a positive vo ltage repre­
sents a SPACE bit. Mllitaryequipment
is designed just the opposite. There Is
no particular benefit or disadvantage
to either system. The commercial sys­
tem probably evolved due to the tele­
phone company use of negative bat­
tery (- 48 volts) for all te lephone
equipment. When teletypewriter slg·
nets were first sent over telephone
lines (I andlines), neutra l current loops
were used and the - 48 volt power
source was already available. When
they started to use polar loops, a + 48
volt supply was added for SPACE bat­
tery. The military system was develop­
ed by radio communications engi­
neers who were used to " thinking pos­
itive," that Is they thought in terms of
B + and negative grounds. In their de­
signs, the desired or active state Is
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Neutral kiry i"'il

contacts
M¥1t ·60ma Printer

II
Ter minal un it Printer• Space·Oma ......' RECEIVE

II --- - ---- -
130 vott• -

pow« supply Terminal un il

II IISEND Series loop Perforator
NEUTRAL lOOP

Po lar key ing Printer
contacts Polar relay m"",'.... Mark ·20ma_ •Sp.ce. 20ma _'

II, Keyb0.8rd
, t ~ t · 0

I
• 60 voll - Printer

power supply power SUpply f-
130 volt coce CUf'lRHlT Transm;t1er ·

power supply AOJUST MEOlT Diuributor

60 volt- •
power supp ly

POLAR LOOP

Fig. 3- The series connected. 730 volt, 60 ma, current loop
Fig. 2- A neutral loop and 8 polar loop. for neutral operation.

The most common Interface used In which swings between the MARK and magnets, which keep the contact cice-
later military surplus equipment Is SPACE contacts. The "tongue" term eel until the col tcurrent forces the arm-
± 6Ovoll, 20 mililampere,current loop, Is a carry-over from telephone com- ature to the other contact. This bl-
polar operation, series connected, pany practices, similar to the use of stable switching action reduces con-
positive MARK. Polar operation re- " E" (ear) and "M" (mouth) deslgna- tact bounce and ensures that the relay
quires separate send and receive tlons to distinguish between the con- will not stop In an open-circuit condl-
loops. If morethan one set of contacts nectlons to a telephone Instrument. tion. Signal bias distortion caused by
(for Instance, the terminal unit receive The "tongue" (talk) was used to pre- armature spring tension Is also ettml-
relay output and the keyboard con- vent confusion with the " mouth" (for nated. Polar send devices (keyboards.
tacts)are connected to the same loop. euoroj. During the past ten years. most tranemltter-eletnbutors) can be used
and one of the sets of contacts Is military circuits and equ lpments have In current loops by only connecting
switched to the SPACE side. these been converted to polar operation, so the MARK and TONGUE contacts. but
contacts will put - 60 volts on the line any "new" surplus equipment will be the printer or perforator relays or key-
In direct opposition to the +60 volts equipped for this mode. later models Ing un its will have to be replaced or
being supplied by the other set of con- with electronic keyer units use a ± 60 modified for neutral operation. The
tacts In the MARK position. Th is will volt voltage loop with hIgh-Impedance polar Interface Is shown In fig . 4.
result In a direct short between the shunt connections. Polar operation re- A commercial low-level Interface.
positive and negative power supplies quires the use of electronic keyers or Introduced by the computer Industry.
and demolish the contacts, if not the special bistable polar relays. These reo Is the RS-232 Interface shown In fig. 5.
power supplies! Polar contacts are lays are double-throw relays, and the This Is a ±5 to 15 volt polar system.
normally referred to as MARK ( + 60 direction of current flow through the negative MARK, shunt connected.
volts), SPACE ( - 60 volts), andTongue coil determines which contact Is Separate R5-232 output drivers (lnte-
(outputl. The tongue Is the armature made. The contacts are equipped with grated c ircuits) are used forthe output

to each device. Separate send and re-
calve loops are used In many cases.
but some systems will transmit and re-

~ celve over the same w ires by using dig-

. ~~ WE'RE ROLIN
ital signals to switch the drivers and
receivers In and out of the loop. The
RS-232 system permits the transmts-

IN CRYSTALS! slon of digital signals over relatively
long distances without deterioration

2 Meter Crystals - 83.95 each of the signal. The low voltage level s
used minimize RFI and crosstal k be-

(10 or More - 83.50 each) tween the leads. Some vers ions of thi s
f~Y·8Y) system use two-wire, twisted-pair ca-

bles to provide balanced lines, using
We Stock Crystals For: Rolin Dlstl'"ibutors specia l differential line drivers and re-
a ... Drake lcom P.O. Box 436. Department C celvere. The balanced lines reduce,
Kenwood Midland Regency Dunellen. N.J. 08812 even further, the RFI, crosstalk. and ef-
Standard Wllaon V••,u 201·489·1219 feet of the cables on the signal.
l8lly.tt. Tempo VHF Eng. The standard military low-level In-

(We Also Accept Orders For Custom Crystals.) terface, Military Standard 188 (MIL·... STO 1881 Is ± 6 volt, polar operation•
positive MARK. shunt connected sys-
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ALLBAND
A new name, a new look, and a new standard of performance in ham radio!

The Cubic ASTRO·l03 expands
on the highly acclaimed ASTRO­
102BXA with the add ition of the
most asked for featu res-RTTY,
an input connector for a separate
receive antenna , and of course ,
ALL BAND coverage from 160
through 10 meters , inc luding the
new bands at 10, 18 and 24 .5
MHz. All bands are operating
now, nothing to bUy later, and of
course WWV is covered.

With the optional 400Hz crystal
fi lter installed, which cascades
with one of the a-pe te I.F. fil ters in
the CWN position, and can be
moved through the passband,
along with aSK provisions. the
ASTRO-l03 is the CW operator's
dream!

The ASTRO Family

~ CUBIC COMMUNICATIONS
A fT>ft(1Ibf/r of me ClItHc Cot,oot.r>Oil ' ilm.oly 0 ' co...~"....s

305 Airport Road, Oceanside, CA 92054 (714) 757-7525
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tem, s imilar to RS-232 except for the +6011.
vo ltage levels. A ll military equ ipment T~minal unil "- •

r

II
Printer

for the past five years or so has been RECEfVE
tprocured w ith this new standard inter- s 60,

face. The low voltage levels used te- Series loop
qui re elect ronic keyers for printers
and perforators , and special precious-

IImetal contacts for keyboards and Perforator

transmitter-distributors. Regular met-
et contacts will soon oxidize and pre- .,;-
vent operation at these low voltages
and c urrents. Later vers ions of MI L-

I JSTD 188 sets use photocel ls and me- T~m;nal unit

II Keyboard
chanicaI shutter assemblies, wi th SEND

t
elect ron ic keyera, to eliminate the - 60 11.

.,;-
contact problems. Tranemltte r-dl str f-
butors use photocells and lamps to +6011. -,
" read" the holes in punched tape 60 \/011 - 6011. -" Transmiltef ·

rather than mechan ical sensing pins. power soppl;"" - eo-.
t

Distributor

The advent of d ig ital logic systems - 6011.

and equipment has popu larized the +6011.
~

TIL (t ranalator-t ranststc r-loq tc) in ter-
Fig. 4- The polar interface.face. Th is is a 5 volt. neut ral system,

current loop, but shunt connected, as
shown in fig. 6. The TIL integrated cl r- els encountered with home comput- the interconnecting cable act like a
cui t tine drivers w ill feed up to 10 stan- ers, code converters, and similar d ig i- transmiss ion line, and the result o f a
dard TIL inputs in para llel. Although tal devices. Overall Shie ld ing with a long line will be phase distort ion,
low voltage levels are used, a large meta l enc losure and bypass fitte ring standing waves, and ringing o f the sig-
amount of RFI is c reated by the fast of all termina ls is usually t he on ly way nat. Equipment connect ions using
(10-20 nanoseconds) transiti ons o f to red uce RFI to acceptable level s. TIL leve ls sh ou ld be lim ited to three
th e TIL devices. The harmoni cs gen er- The TIL Interface shou ld only be used feet or less.
ated by these fast rise and fall times for short distances to minimize RFI A re lative ly rare i nter face that may
extend up in to the u.h.f. range. Th is is and to prevent deterioration of the sig- be encountered in surplus mili ta ry
the primary cause of the high RFI lev- nal. The harmonics Invo lved will make equipment is known as "low-level key-
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loops, for connection to external clr­
cults. The maintenance problem with
the contacts Is severe with this equip­
ment. and it should be converted to a
higher voltage system by replacing
the send contact assemblies and elec­
tronic keyers.

Fig. 5- The RS-232 lo w-level interface.

Ing" . This is a 2 volt, 100 microampere,
neutral system used to Interface with
specia l purpose keyers. Again, the low
voltage and current levels involved re­
quire the use of precious-metal con­
tacts. Some sets included elect ronic
keyers to interface wit h MIL-STD 1BB

Fig. 6- The TTL (Transistor·Transis tor­
Logic) interface.

This article has provided you with
the basic characteristics of the vari­
ous ATTY signal interfaces. The asso­
ciated Any contro l signals, such as
the character step pulse for transmit­
ter-distributors, will use similar Inter­
faces. ln order to make it easy to patch
and troubleshoot your equipment and
Interconnecting wiring, you should se­
lect one of the interfaces as your sta­
tion standard interface, and convert or
modi fy all your non-st andard equip­
ment to meet the standard. OOI

TTL
logic

,-ee

-12....
KEYBOAR D

Mark ·-12 .
Space . +12 .TTL

logic

Terminal unit SEND
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That 's I II it tlkes to get
I copy of the USA·CA
Record Book deli...ered
to your door. Order
one Or two today and
sta rt colleeti"il eecn­
tils for one of I mlteur
rad io's mon prized
awards, USA-CA. ,

s
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DEBCO
ELECTRONICS

RAPID MOBILE CHARGER

The DEB·TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times, this includes transmit and receive
periods. It is equipped with a cigarette
lighter plug on the Input side and the ap­
propriate charging plug on the output
side . Models available now for the Ke n­
wood TR2400, Yaesu 207R, Tempo 51,
52 , 55, the Wilson Mark II and IV, and
the Santee HT·1200. Other mcoels
available also please call or write
for info $34 .95

COMING SOON
THE NEW AC VERSION

"SEE THE
WORKS" CLOCK

OUREASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CO NVERSATION PIECE! Kit is
complete including top quality PC board ,
all components . pre-cut and drilled plex-
iglas and all hardware $29.95
Wired and Tested $39.95

dare. which wou ld limi t the r.t. power
to a few watts, but we would conc lude
that a sustained level of about ten
watts could probabl y be tolerated by
the small balun. If a high-power balun
were substituted for the receiving­
type balun, power-handling capabil ity
o f th e Scanner Beam wou ld approach
the maximum amateur l imit.

The antenna Is lightwei ght at o nly
2 3/ . pounds and on ly 44 inches long,
making it su itable for rotation by an in­
expensive TV type ro ta tor. It is a sev­
en-element, log-periodic dipole array.
Elements are swept forward, enhanc­
ing gain at u.h.f. by merging the pat­
te rn of the rad iation lobes.

Although Grove claims that the an­
tenna works as a nc n-dtrec tlona ! an­
tenna on low band (30-50 MHz), they
recognize that th is Is due only to the
presence of the dipoles act ing as a
probe for the signalS. Match ing at
those lower frequencies is very poor,
and the antenna is not as good a per­
former there. St ill, It works well on 10'
cal low band signals.

While the manufacturer states that
the Scanner Beam is essentially non­
directional at low band, there is a
small amount of directivity. We wou ld
recommend that It be rotated while us­
ing it on low band al though headings
are not as critical as at the higher fre­
quencies. All antennas used at v.h.t.
and above req uire a good grade of co­
axial transmission line. This is espe­
ci ally true when t ransmission line
lengths exceed 50 feet or so.

Grove Enterp rises also provides a
match ing 65-foot length of low-loss
coax, complete with plugs and weath­
er boot, as an accessory to the Scan­
ner Beam. For the serious scanner lis­
tener, and for the v.h.f.Iu.h.f. enthusi­
ast who requi res maximum antenna
performance over a w ide frequency
range, the Scanner Beam offers an ec­
onomical alternative to single-band
Yagis and simple, omni direc t ional
verti cals.

The Scanner Beam se ll s for $39.95
plus $4 shipping. The matching coax
assembly is $14.95 plus $4 shipping.
Both are available from Grove Enter­
prises, Dept. W, Brasstown, NC 28902.

•
eviews.

The
Grove Enterprises

Scanne r Beam

1IVith some six mill ion scanners
now in American homes, it is not sur­
prising that some ma nufacturer has
come out w ith a high-performance di­
rectional beam antenna designed pri­
mari ly fo r sca nner recepti on .

The Scanner Beam is adverti sed as
offe ring up to 8-dB gain above a dipole
from 108-512 MHz. White not having a
range available, some simple mea­
surements con fi rmed that ga in at sev·
era l, although not all , points in the an­
tennas 108-512 MHz act ive reg ion . m­
rec t ivity was quite good, pinpointing
reception f rom some distance away,
and bring ing some signals wh ich were
quite noisy on a conventional vert ical
dipole scanner antenna nearly to fu ll
quiet ing. An additional 15 dB fron t-to­
back ratio permits an even greater de­
gree of single-signal reception by
helping reduce interfe rence f rom co­
channel users off the sides of the an­
tenna. V.S.w.r. measurements vary
over such a wide frequency excursion,
but an average 1.92:1 rat io assures a
reasonable match for receiving pur­
poses.

The manufacturer al so suggests
the Scanner Beam for low-powered
transmitting applications. A TV-type
balun transformer Is inc luded as stan-

' cto CO Magazine

BY DAVID ROMNEY·
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Intermodulatlon Interference
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~CALL
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~
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lCenlral Slandard Time)a •

I
800·231·3057

~Daytime, Cal l: 713-658-0268
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• MADISON •
i

-
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Say You Saw lt InCO

and Y as well as the matnematlce! dif·
ference between the two frequenc ies.
We'll call these frequencies S (for
"sum" ) and 0 (for " di fference"). As if
this isn 't enough, we also get the har­
monics of frequencies Sand D!

By itself this is not a concern for the
FCC, but the mixing in the fina l ampli·
fier c ircui t isn 't the end of the problem.
The FCC gets concerned because
some of these harmonics of Sand D
could be radiated by the antenna sys­
tem of the unit and then go on to
create interference in the frequencies
allocated to other services, such as
the authorized commercial frequen­
cies. Not on ly might the problem be
brewing up in the final of transmitter
#2, but transmitter #2 might be doing
the same thing in t ransmitter #1 's fi nal
amplifier circuit !

Bob Shrader points out that if you
put a Wavetrap Filter t hat's tuned to
transmi tter #2's f requency (in this
case, frequency Y) on the f irst trans­
mitter between the transmitter and
the antenna, you'll eliminate the inter­
ference. Likewise, on transmitter #2,
you 'd install a wavetrap filter set to
frequency X (the f irst transmitter's fre­
quency). What these wavetrap fi lters
will do is prevent the other transmit­
ter's energies from entering the " pro­
tected " transmitter's amplifier area.
So, the transmitter that 's having the
problem is the one which really needs
the filter.

The above information should give
you more than enough information to
answer the test questions and, more
importantly, w il l allow you to discuss
it more comfortably on the air. Please
direct your quest ions and comments
to me at Bash Educationa lServices, or
call me between 1800 and 0200 UTC,
Monday through Saturday. Good luck,
and we'll see you again next month in
th is column.

T hiS month we wil l examine a prob­
lem the FCC lists on their syllabus for
the Advanced Class app licant , Inter­
modulation Interference. Here at Bash
Educat ional Services, we have recetv­
ed reports from many students who ln­
dicate that we should possibly delve
into this area a bit more than has been
done in the past. Additionally, th is
subject is repeatedly mentioned on
both the local repeater and on the h.f.
bands, so a little discussion of it here
might enlighten us when on the air.

Intermodulati on is referred to in
Electronic Communication (4th edl­
tion, published by McGraw-Hili) by
Robert L. Shrader, W6BNB, on pages
413 and 414. If you haven't purchased
this book yet, I ca n st rong ly recom­
mend it as an easy-to-read text that Is
one of the best you can get. It 's not
cheap ($26.95) but neither are most
things of high caliber. It is available
th rough technical bookstores. If you
can't find it , try CO's Book Shop.

Anyway, intermodulatlon interfer­
ence occurs when two (or more) trans­
mi tte rs are close together and both
are on the air stimultaneously. Trans­
mitter #1 is send ing out its signal on
frequency X and transmitter #2 sends
its signal out on frequency Y. If these
two transmitters are physically close
enough (such as might be the case
with a hill tu!l of repeater transmit­
ters), then the first transm itter can
possibly send part of its energy into
the antenna system of the second
transmitter. Within the final of this
second transmitter we f ind frequency
X and Y " intermod ulat ing," or mixing
together. The result of thi s mixing is
the classic mathematical sum of X

-Bash Educational Services, P.O. Box
2115, San Leandro, CA 94577.
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a month', '~alu'6 b,
ADRIAN WEISS, K8EEG

THE ART OF VERY LOW POWER OPERATING

1980 Milliwatt FD Trophy-K1JX
Expanded Awards for 1981 FD!

B elieve it or not, i t's time to get
read y for Field Day again . Prepara­
tion s are of the utmost importance be­
cause Mu rphy ranges widely to dls­
rupt the enjoyment hams can have out
in the field. We'll provide some tips
later. But the 1980 event produced
some real surprises. First o ff. K1JX,
operated by Clarke Greene, who you
may recognize as the former " How's
OX" column Editor in OST, and K3KU
posted an incredible total of 741
OSO's, not only taking the Mill iwatt
FD Trophy, but beating all AA RL en­
tries in the one transmitter class­
ORP and ORO alike! But , K1 JXlK3KU
might have had a rea l run lor their top
honors i f WA60EYfWB6KOI had taken
ORP seriously, and instead of operat­
ing over the 5-watt output limit on
40·20 meters, had kept output under
the limit to make all o f thei r 762 OSO's
count toward the trophy! As it turned
out , only 475 OSO's were with in the
power limit-enough to give them the
second all-time highest score in our
competi ti on. One of the greatest sur­
prises for me was th e tota l o f 33 en­
tries, only two years after I threatened
to discont inue the award.

I want to express my deepest grati·
tude to all of you fellows who took the
t ime to send in your entries in support
of the award program. That' s what the
award is all about- to show the world
that ORP can get through. Or, as
trophy winner K1JX put it , " Both Art
and I were qu ite pleased with the tact
that we not only won the class (l B-Bat .)
but also beat all the other 1 transmit­
ter entries, l A, l B, or otherwise. Obvl­
ously, this shows that the use of ORP
is a real viable means of communica­
tion even under emergency (l ike) con­
ditions." That 's the point.

°83 Surburban Estates, Vermilfion, SD
57069

WA60EY antenna installation featur­
ing the KT-34 at 50 feet. site at 2300­
foot elevation. 761 OSOs (4 75 at under

5 watts output).

Inspired by all of the above, I've de­
c ided to provide fresh results via
SASE's incl uded with future entries as
soon after the deadline date as possl­
bte. So. we'll a ll have the run -down
shortly after August 31, 1981, for thi s
year. Of course, I'll save the CO story
until Mayor June of next year for moti­
vat ional purposes. But the BIG NEWS
is that everyone will have a chance at
an award in 1981 because the Mich i·
gan OAP Club and the OAP AAC I, our
two American underSwatt OAPgroups,
have added thei r support to the ortql­
nat Milliwatt FD Trophy program, and
we can now offer awards in three cate­
gories as well as certificates to znd to
4th placers in each category (provided
there are a minimum of 10 entries in
that category).

The two new categories are: (1) the
ORP Club FD Plaque, for entries ex­
ceeding the two-operator/one-trans­
mi tte r c la ss, under5 watts output; and
(2) the One Watt FD Trophy, two-opera­
tor/one-transmitter limit, under t -wa tt
r.t. output. We require 10 entries in
each category for award ing the plaque
and trophy. Scoring is the same with
one mtterence: the power mult ipl ier
for the t -watt category is now X8 (X4
for 5 watts). Actual comparison of the
ratio of past t-watt entry scores with
top s-watt entries suggests that this
mult ipl ier is a valid equalizer. Entrants
for the OAP Club FD Plaque may
choose to operate at the 1-watt level
and use the X8 mult ip lier. But enough
bus iness, and let's hear what the fe l­
lows have to say about FD 1980.

Mulliple Facets
of Murphy's Law

FD can be a breeze-except Mur­
phy's Law ex ists to militate against
that eventuality. Aead on and learn of
Murphy's multifariou s tricks. A "new"
one from George Dorner, W9ZSJ, a
tate entry from last year- after selting
up on an idea l site at the Harper Col­
lege Campus, the following transpir­
ed: "As I was selting up, I was sudden­
ly surrounded by 40- 50 young people­
members of a Drum and Bugle Corps
which practices on the campus all
summer. Thei r leader, a former ham,
asked if I wa s going to operate phone,
and my " no" answer apparently justi­
fied his setting up practice about 40
feet from my ope rating posi tion. For
the fi rst 40 m inutes of the contest, I
had QRM from a Drum and Bugle Corps.
I wonder if this is a ttrstt! " After prac­
tice ended, George found that life im­
proved considerably: " Imagi ne my de­
light at finding how easy it was to
make a contact and get a eeoc report­
over 60% of our 117 OSOs were 58-9,
and virtually all were R5 even though
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$5.95 plus $1 .75 shipping

TRUNK LIP ANTENNA MOUNT

VISA/MA STER CH ARGE
COO add SI SO · Florida Res , add 4 '!D

• Standard 318 • thread.
• Fi ts most Whips.
• Complete wit h 16 ' RG-58JU.
• s reassemcrec with Pl·259.
• Quick d isconnect connectors.
• Hex Key included.

--- --..•.-----

wattmeter. The antenna was a center­
fed Zepp double-extended on 15 me­
ters at a height of 25 feet." Mike,
W3TS, notes: "Enjoyed ORP FD this
year. Other years I tried talKing the
club into ORP but no luck. Wasn't
much club interest this year, and
WB3lDP and I were the on ly ones go­
ing out for FD, so we went ORPbattery
and are going to do the same next
year. We used the Ornnl-D powered­
down to a 130-foot di pole at 60 feet fed
with 65 feet of 300 ohm tuned feeders.
I was surpr ised at how well we did and
how little we drained th e big o ld car
battery even with a dig ital readout
rig ."

Warren, AF90, Is a newcomer to
ORP: " Attached to this letter Is my en­
try-not very impressive, but better
than I thought possible wi th such low
power. My total operating time was 12
hours and 28 minutes. This was my
firs t attempt at ORP operation . I
bought a used Ten Tee PM2B about
one week before FD, and set It up for
the first time on Saturday afternoon!
(That 's real fa ith- ed.) I found a nice
shade spot , set up a card table for the
rig, and used an old, mostly discharg­
ed battery on the ground next to the
table for power. I had a pretty good di­
pole at 35 feet. Although most 0 5 0 s
were made by hunting for strong sta ­
tions calling CO, a surprising number
of answers were obtained by my CO's.
God Bless the patient operators on the
other end who repeated what I needed,
sometimes two or three times! "

WBlOKX used a 300 ohm TV-twin­
lead half-wave dipole through an MFJ

NEMAL ELECTRONICS
5685 SW 80th. Street Miami, FI. 33143

Call (305) 681 ·5534

$ 3.25
$ 2.95
$ 2.55

AO·58JU

$10.95 12'
$ 8.95 3'
$ 8.95 1.5'
$ 3.95

··Writa for FREE Catalog·'
Columbia Wire Coaxial Cable with
PL-259 on each end.

RO·81U
100 ' $19.95 100 '
75 ' $15.95 75'
SO ' $10.95 SO '
20' $ 6.95 20 '

3 ' $ 32 5
Coax ial Cable With PL·259 on one end
and Spade l ugs on the other end.

AG·81U AG·581U
20 ' $4.95 each 20' $2.95 each

12' $2.49 each
1 to 3 c:.~, inc:lude $2-00 addit ional lor
, hipping. plu' 3S' lor ..c:h , dditionalcable .

EMAL ELECTRONIC
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K4KJP displaying his solar array used
as the sole power source for 9 0 50s
and for charging the nicads used duro
ing the remainder of his activity, More

fello ws should try th is app roach.

pack. See the photo for the solar panel
layout." Another form of natural pow­
er was used by K5VOU9-a bicycle
and generator which expired after 5
OSOs. It seems to me that these solar
and natura l power approaches offe r a
special type of sa tisfact ion. More
ought to try it !

What They Used-Details
Ken Gould, WA0SLU, reports:

" Operat ion took place in the Tipton
Ci ty Park using a lawn-mower battery
for power in our portable setup. The rig
was a mod ified Triton r transceiver
with the PA disconnected. Power out­
put was 4 watts as measured by a Bird

all contacts were in the Novice band,"
Overall, George comments: -weu

Ade, thanks for cajol ing me into my
FD/ORP/40 celebrati on, It was a ball ,
one of the biggest kicks I have gotten
from hamming and definitel y to be
urged upon newcomers and otdttmers
alike!" Why the late entry? George cel­
ebrated his 40th birthday during FD,
and to top that off, he is Dean of Tech­
nology, Math and Science at the col­
lege, Those of you who are college fac­
ulty will understand th e connect ion.

A fairly common error wh ich ren­
ders FD operators prime targets for
Murphy relates to housing versus wea­
ther. Tom, WA3FNK, reports: " All went
well unti l about 0230 Sunday when
wind and thunderstorm set in. No tent
... locust trees not very reliable in
storm. So packed it up and fi nished
the contest at home. Glad I did be­
cause that afternoon we got one-half
inch of rain in 10 minutes. Hope every­
one had as much fun as I did. Next
year look for a run for the top!" Tom
used an Argo and HW·8 with al l-band
dipole and 40 meter sroper.

Solar Power Entrants
John Akiyama, W6POZ, holder of

DXCC ORPp #4, S.S.8. #1 , has been in­
to solar power as means of worki ng
DXCC. He has worked 255/246 coun­
tries regular power. His solar panel
can be seen on the cover of the Au­
gust, 1980, issue 01 CO. Operating FD
from the home station with the a-ere­
ment yagi (at 70 feet) f ixed at 75 D

, and
rotating the solar panel manually, the
Argonaut produced 493 OSO's­
enough to win th e trophy in past years
which produced top scores to date.
Carl Rayman, WA0RLY, and John
Schaefer, W80GGM , used an HW-8,
12AVO vertical , and t tu-toot dipol e
with so lar power lor 108 OSOs,

Carl provides th ese details: " The so­
lar panels are homebrew from Poly
Paks Inc. " solar boat" cells, 38 per
panel , five panels. The ca r battery was
an old one which had been out of the
car for a year at the time we began
charging it. It started at a vol tage of
6.5 volts and went up to 12 vol ts three
days before FD after charging for a
two-week period via the panels. It
dropped back to 9.5 vol ts by the end
of FD,

Terry Young, K4KJPIW4ZB8, re­
port s: " Stati on consisted of an Argo­
naut 509, MFJ keyer. and a solar array
consisti ng of eight to-vert so lar pan­
els in series-parallel confi guration to
supply 20 vol ts at 1.2 amps to an LM·
340T-12 12-volt regulator. We had only
one hourof sunshine Sunday morning;
it rained on us for the rest of the FD
period. Wh ile only 9 OSOs were com­
pleted using the solar panel, the re­
mainder of the 48 con tacts were made
with my solar-charged nicad battery
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antenna tuner with hi s Argonaut. Stu
Cowan, W2LX, ran into a bit of a prob­
lem: " Only operated a few hours but it
was a great experience and I held my
own (almost) with the big boys running
100 walls output and more -with my
1-2 walls? I used 1 x 1 calls and got
90% of the fellows I called ! I had an­
tenna problems- a random-length
wire put too much r.f . into the Argo ad I
then had to string up a trap dipole
which took a lot of time. But it worked

fine once I got it up. Had no radia ls to
cure the r.f . problem. Anyway, I was
probably the oldest a T in OAP-48
years a ham and age 63. Congrats on
encouraging QAP Ade-a great way to
go, more should t ry it. ..

Paul, N2AI, was another who turned
to the antenna tuner plus wire anten­
na. He used an extended double-Zepp
cut for 40 meters and fed with open­
line through a homebrew tuner. Dan
Tomcik, K40U, of Ten Tee used an Ar,

go 515 and a unique homebrew anten­
na for 20- 15- 10 meters using bamboo
fishing poles (see pnotoj: " I operated
from my moored houseboat , the " Love
Barge," with single dipoles up about
12 feet above water level. With the an­
tenna shown in the photos, I could
change bands in less than a minute.
The setup worked fine. No antenna
tuner was needed and no r.f . problems
were encountered. Worked just about
everyt hing heard except a few ex-

MY COMPETITION KNOWS ME• ••YOU SHOULD TOO!!!

HAL'S SHOPPER'S GUIDE

CLOCK KIT

DOWN CONVERTERS

HAL 2304 MHz Down Converters
(t req. range 2000M HzJ2500M Hz)

Summer Special!!!
2304 model1t2 kit (with pre-amp) $59.95
2304 model1t3 kit (with HIgh Gain Pre-Amp) 569.95
Ali above models with Coax IIttings In & Oul and with

Weather Proofed Ole Cast Housings
Factory Wired & Tested $50.00 additional
Power supply killor above $24.9S1buIi1$34.95

..

. • HAL 19 fOUR·DIGIT SPECIAL- $U5. OPERATES ON
12·VOLT AC INOT SUPPLIEDl. PROVISIONS FOR DC
AND ALARM OPERAn ON

6-DIGIT CLOCK. 12/24 HOUR
COMPLETE KIT CONSISTI NG OF 2 PC Gl0 PRE·DRILLED PC
BOARDS . t CLOCK CHIP. 6 FND READOUTS. ra TRANSISTORS. 3
CAPS. 9 RESISTORS, 5 DIODES. 3 PUSH-BUTTO N SWITCHES.
POWER TRANSFORME R AND INSTRUCTIONS.
DO N'T BE FOOLED BY PARTI AL KITS WH ERE YOU HAVE TO BUY
EVERVTHING EXTRA.
PRICE D AT . $12.95
CLOCK CASE Available arid will hi an yone of the 'bove clocks.
Regular Price. ..5650 But Only $4.50 when bovghl wUh Clock

SIX·DIGIT ALARM CLOCK KIT for home. campe r. RV. or field·day uSe
Opera les on 12·voll AC or DC, and has it s own 6().Hz ti me base on the
board, Complete wilh all e lectronic components and two·piece. pre.
dri ll ed PC boards. Board size ." " 3 ' , Complete with speaker and
ewucnes. It operated on DC, there i s nothing more to buy, '
PRICED AT , $16.95
Twelve·YOlt AC line cord lor those whQ wish 10operate tne Clock Irom
't().¥OIl AC , 52 95

- Fil s clock case advert Ised above,~~:I:~~

')•."
HA.L T~J.

1469'-16

"

•

ACCUKEYER

PRE·SCALER KITS

HIGHLY STABLE DECODER KIT. COMES WI TH 2 SIDED. PLATED
THRU AND SOLDER FLOWED G-l0 PC BOARD. 7-567'$. 2·7.a2. AND
ALL ELECTRONIC COMPONENTS. BOARD MEASURES 3'1> " 5 '1>
INCI-iES HAS 12 LINES OUT. ONLY $39.'5
DELU XE 12·8 UTTON TOUCHTONE ENCODER KIT utllillng t!'le new
ICM 7206 ctnp. Providel both VISUAL AN D AUDIO indications '
COmet w" h It I own t wo-tone anodized aluminum cat>inel Measures
only 2',. " 3''' ". Complete wIth Touch.Tone pad. board , Cry stll i. ct>ip
and 1111 necessary components to "nist> the kit.
PR'CEDAT , , , $29.95

ACCUKEYER (KIT) TH IS ACCUKEYER IS A REVISED VERSION OF For those who w ish to mount the encod er i n a hand·held uni t. the PC
THE VERY POPULAR WB4VVF ACCUKEY ER ORIGINALLY DESCRIB. board mea sures onl y 911 6 " " 1 'Ii ", This pa rtia l k ll wi lh PC boa,d,
ED BV JAMES GAR RETT, IN QST MAGAZIN E AND THE 1975 RADIO crys tal. c hip and componen ts,
AMA TEURS HANDBOOK. $16.95 PRICEDA.T .. . ..... .. . ........•... . $14.95
ACCUKEYER_MEMORY OPTIO N KIT THIS ACCUKEVER MEM ORV r:::oiii - ~ .-
KIT PROVIDES A SI MPLE. LOW COST METHOD OF ADDI NG ~ "a<loti
MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WH ILE , ~ .........' • '
DESIGNED FOR DIR ECT ATTACHMENT TO THE ABOVE AC· i VM i , - "
CUKEYER. IT CAN ALSO BE ATTACHED TO ANY STANDARD AC . " H A L" HAROLD C . N OWLAND -
CUKEYER BOARD WITH LITTLE DIFFICULTY. 516.95 ' - - WazXH ..; _

SHIPPING INFORMATION ORDERS OVER S20 00 W IL L BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CI-iARGES ARE REOUESTEO
ON ORDERS LESS THAN $15.00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AN D M AILING CHARGES SEND SASE FOR fREE FLYER

HAL300PRE $14.95
\Pre-<lnUed G10 boa'd and all companenl s)

HAL 300 A/PRE $ 24.95
(Same 8$ aboYe WIth p,eampl

HAL600PRE $29.95
\Pre-<l" lIed Gl0 bollrd and 11 11 componentS)

HAL600AlPRE S39.95
lSame asa~ but w,th preamp)

..

HAL 1 GHI PRE·SCALER VHF &. UHF INPUT AND
OUTPUT DIVIDES BY 1000 OPERATES ON A SINGLE
5V SUPPLV PRE·BUILT &. TESTED $79 95

COMPLETE KITS: CONSISTING OF EVERV ESSENTIAL PART NEED·
EO TO MAKE YOUR COU NTER COMPLETE. HAL·800A 7.DIGIT
COU NTER WITH FREQUENCY RANGE OF ZERO TO 800 MHz
FEATURES TWO INPUTS: ONE FOR LOW fREQUENCY AN D ONE
FOR HIGH FREQUENCY; AUTO MATIC ZERO SUPPflESSION. TIME
BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTION AL 10 SEC GATE
AVAILABLE, ACCURACY :I; .001% . UTILIZES la-MHz CRYSTAL 5
PPM. COMPLETE KIT __ $129

HAL·3OQA 7.[)IGIT COUNTER (SIMILAR TO HAL-600A) WITH FRE .
QUENCY RANGE OF ZEROT0300 MHz. COMPLETE I(IT... . .. •..$1011
HAL-SOA 8-0IGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO
50 MHI OR BETTER. AUTO MATIC DECIMAL POI NT, ZERO SUPPRES­
SION UPON DEMAND. FEATURES TWO INPUTS: ONE FOR LOW
FREQUENCY INPUT. AND ONE ON PANEL FOR USE WITH ANV IN­
TERNALLY MOUNTED HALTRONIX PRE·SCALER FOR WHICH sao.
VISIONS HAVE ALREADY BEEN MADE, ' 0 SEC AN D 1 SEC TI ME
GATES, ACCURACY :I; .001%. UTILIZES l a-MHz CRYSTAL 5 PPM
COMPLETE KIT . . . .. .• . . . . . .. , , , $109

HAU79 Clock Kit FREE with every Counter
Plus A FREE In-Li ne RF Probe.

HAL-TRONIX P.O. BOX 110' , SOUTHGATE, MICH. 48 '95 PHONE (313) 285.1782

CIRCLE 139 0 N READER SERVICE COUPON
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WA3FNK at the operating position un­
der a shade tree. Thunderstorms clos­
ed down the operation Sunda y morn­
ing. Note the outstanding publicity ef-

fort in the form of the sign!

tremety strong stations that mu st
have had wooden receivers."

Winner Clarke Greene, K1JX, oper­
ating with K3KU, notes: " A tocal farm­
er generously offered the use of his
hilltop f ields, where we set up our tow­
er and tent. For antennas we used a 2·
element quad at 50 feet for 20-15-10
meters, and a tas-toot center-fed for
80-40 meters. The rig was a modified
TS-120; when the sun shone (only on
Saturday) we charged the battery with
a Spectro tab Inc. sol ar panel deliver­
ing 2.4 amps at 14 volts under full sun.
Except for traveling to and from the
site, no fossil fuel was used at all.
Next year we plan to go 1B-Battery
QRP again with only wi re antenna (no
tower at all) or go with a local club to
try to beat the local competition,CWA,
at 2A·Battery QRP. Maybe we'll try a
v-beam for 20-15-10 meters."

Finally, Jim Murc h, WA60EY, offers
some suggestions: " From our DX' ing
experience, we knew that three things
were essential to success ful opera­
tion. First, use the best antenna sys-

1979 Late Entry W9ZSJ (lef t) and
K9BCM (right), with base of 18AVTand
battery in front of the very restricted
operating position consis ting of a
small camp table. Camp cook stove on
ground beside Daisy for heating cof­
fee. An 80- 10 meter dipole in back­
ground with feedline coming out of

George 's right ear.

Official Results
1980 Milliwatt FD Trophy

asos
Station CW/SSB Score

1. K1JX 74011 1w 4596
2. WA60EY -'475 3000
3. W6PQr -'493 1w 2988
4. KC8P -(3 11 201.
5. WB4AEG 1011205 1836
6. W3TS 244/· 1614
7. K6TG 180/62 1602
8. N2RI 174/- lw 1455
9. W5LXS 1931- 1308
10. WA2DFII7 168/- 1278
11. K40U 1761- 1206
12. WBIIUXP . 7f79 1146
13. WAIISLU 164/· 1134
14. AB5N 14217 1044
15. N8AUC 93120 828
16. WAIlRLY" 1081- 798
17. WB6BYH 35171 786
l B. N4DP 103/- 788
19. WA4UQA 97/4 732
20. WB10KX -/90 .90
21 . AF90 821- 842
22. W2LX 781- 818
23. AD5F 14/45 1w 592.5
24. K5VOL.J9 731- 588
25. W4ZBS"

(K4KJP lo p.) 481- 438
26. WA3FNK 211- 348
27. VE4ADS -128 318
2B. KA1CZF 281- 318
29. NIlBQW -/12 222
30. KA9GMV 31- 188
31 . N3BDN/4 14/- 56

MULTI-CLASS
OP/XMTRS asos Score

1. KBBX 4/1 lw 3781 2985
2. W6JTH 212 1521 1062

1979 Late Entry:
W9ZSJ 117/ 852

"Indicates solar power source

tem that is ava ilable and practical.
Second, choose the best location you
can obtain permission for. And third,
pay attention to creature comforts.
You can't operate effect ively or con­
centrate if you are sitting on a cold
rock or a bumpy log. A table, cha irs,
operating aids, scratch paper, good
checksheets, and a case of cold beer
all fit into this category. I attribute our
success th is year to the antenna sys­
tem and location. Tbe a-element KT·34
is an outstanding antenna, but any
proven directional system should
work. The clear, 2300-foot elevation
site was also of great benefit. One
small tip that seemed to work verywell
for us: we found out very early in the
contest that we cou ld not really com­
pete in the pile-ups. We would eventu­
ally get through, but we were only
making a contact every 5 minutes or
so. Our best approach was to find as
clear a spot as possible and try to at ­
tract attention by calling CQ QRP FD.
We wou ld work a frequency until we
got no more responses, and then we'd
move 25 kHz or so and start calling

again. Th is method produced contact
rates of one to three contacts per min­
ute for long periods of t ime. It is di ffi­
cul t for a sing le operator to maintain
both logs and check sheets, eepeclal­
Iy when the contact rate is high. Ex­
cept for short rest breaks, one of us
concentrated on the radio and the
other maintained tne paperwork. We
enjoyed our first QRP FD!

Well gang, that's space again for
this month. You're missing something
if you don't get out for FD this year
(June 27-28, 1981)! Send your entries
directly to me for the awards mention­
ed earlier. Good luck!

73, Ade, W0RSP

r

The K40U site. The moored "The Love
Barge" sporting the 10-15-20 meter
dipole fabricated from a pairof 12-foot
collapsible fishing poles. Despite the
low height of about 12 feet above
wa ter level, the antenna performed ex-

cellently at 176 QSOs.

RUSH ME "OUR FREEDISCOUNTC"'TALOOl
NAME: _

ADDRESS: _

CIT": _

ST"'TE: 2 IP: _

CLIP A"' O ..... IL COUPO'" TOO..." TO :
POLY PAKS. INC.
P.O . BOX 842 . co.
s . L" "''''FlELO. .. ..... 011140 1_ 111 24S- un

CIRCLE 940'" READER SERVICE COUPO'"
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z
electrOJUCil

Toll Free Number
800-528-0180
(For orders only)

1100 .Klia 2500 IIIH. DOWN CONVERTEIl
T"" __ .. Iu""ble ••.,.ol19OO10:l!lOOmo;and" in lenaed 101' .....,_ ,.cj1O 11M. The\oull 0$C,'1a10l' " O'OIlagtI conlroll.cl (i .•) ....k' ng 1"- i.f .....P9fO......lely 50'
10 88 me: (CNn..... 2 10 71.

PC BOARD WITH DATA .• . . . .. . .. . .. .. . .. ..•.••.. ..•..•.• ..••••.••.•••• .• . . • .••.• . .. .•• .• ... .. . .. . .. .. . .. . .. .. . . . . .. ... .. . .. . .. . . . ..• .• ..•..• .. ,'lll.ill
PC'BOARD WITH CHIP CAPACITORS 13 •..•. •. . •.. • . .. . . . .. . .. . . .. ..... . . . . ... . . . .. .. . . . •. • . • •. • . • • .• •.• • . • . . • . • . .• . •.. •. .•.. •..•.•..• . . • . . •. •..• ."".W
PC 8&ROWlTH ALL PARTS FOR ASSEMBLy . ... ..... . •. ..... . . . • . . • . • • . • . . . . •. . • . . . . . . . • . . . . • .. .. .... .. ... .. ... . . . .. ... ... ... ......... .. ... ..... 1611_~

PC BOARD WITH ALL PARTS FOR ASSE MBLY PLUS 2Nll1lO3 $89.SIll
PC 60AAD ASSEMBLED AND TESTED .. ... .. ... ... ... .. ... ... • . • . . • . . • . • . . •. • . . • • . • . . • . • . . • . . .. ... .... .. .. ... .. . . . . .. ... •. . .. ... .. .... .. . . . • . . ... 57$,SIll
PC 6OAAO WITH All PAAT'S FOAASSEMBLY, POWEASlJPPl YAND ANTENNA 5 1!18.SIll
POWER SlJPPLYASSEMBLED AND TESTED • • • . • • . • • . . . . . . . . . • . . • . • • . • . . . . . . . . . . . . . . . . . . . . • . . • . • • • • . • • . • • . • • . • . . • . • • . • . . • . . . . . . . . . • • . • . • • . • . • . . . . S49.1n
YAGI ANTENNA. ' LOMG APPAOX, 20 TO 23 ea GAIN ... . . .. . ... ... .. • • . • . • • . • . . • . • • . • • • • . . • •• . . •.. .. . .. . . . .. . .. .. . .. . .. ... .. ... ... . . .. .. • .. •.. •.. . . . $311.99
YAGI ANTENNA "WITH TYPE (N, &Nc, SMA eon.....tor) .... •... •. . .. . • . .. ... .... . ... .. . . . . • • . . • • • • • • • • • • • • • • • • • • • • • • • • • •. • . . .. ..... • . • • • • • • • • . • .. . .. $&4.llll
:= ~::= g;".~::::: H"'RII . WITH DISH ANTENNA eMONT H WARRANTY . .. . . • • • • . • . • • • •. ... .... .. . . . • • • . • . • • . • . • • • • . . .. . . . . • . • . • • • • . • . . . $200.00

Inc c:on~ mounl..:lln pow.w ppIy. PlullIO DAYWAflAANTY S2OO.oo
Of"TION 'l MRAlll2 In troIll end. (1 liB noIM rig ,S2llI9.llll
0f"TI0N 12 2NelIll3 In troIll end. C5 dB noIN rlgunlt . • • • • • • • • • • . • • . • • • • . • • • . . . . . . . . . . . . . . . . . . • • . • • • • . • • • • . • • . • • . . • . • . . • . • . . . . . . . . . . . . . . . . . . . . • . • • . • •• l358.llQ
23OO"'HZ lX)WN CONVERTER ONLY

10dB Noo,.. FI(lUI'InllB gain in 00• • ,11'1 N conn. Input F conn,Output . . . . .. . .. . . . .. . .. ,11.1I.V9
ldB Noo,.. F~23I1Bga,n in 00. ""th N «>nn , Input F «>nn. Output . . •.. _.. . .. ,1169 ,V9
~dB Noo,.. FIgu'a 23I1B go"n in _ .,", S"'Aconn Input F conn Outpul .., 5189 99
PC BOAflO FDA !l IIB UNIT WITH OATA ,., .. , . . ... . . $3I!l .oo
PC eoAflO FOR !iIlB UNIT WITH AU PAAT'S FOR ASSEMBLy ,5 139,99

DATA IS INClUDED WITH KITSOR MAY 8 E P1JRCHASEDSEPARAT ELY . . . .........................•..... . . ..•.. •..... . .

Shipping and Ha " IIU"'ll Coal:
Racei_ Kitl Ind I U D. Po..... Supply alIolI $2 ,00. Ant.nnl allll $5.00. Ophon 1/2 add 5-HIO. Fo.- compl.t. aystem allll $1 ,50,

... ,115,00

__ . _ $1.00

HOWAROICOlEMAH TY AO CIRCUIT 8OAI'IDS
DUAL CONVER5K)N ItDARD , .. . , .. ..•.. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-25,00
T..... board prow" C()n¥8l"ston "'om 1 3.1402~ 1"'1 10 900 ... Hz g.lin and bandpass t,tt ....'U ar. ptO'I'i<led and . second. 10 10 MHz. The boa'd conl..ns botll tcM;a1
osc, ltato.-s. one Ii.ed and t.... 01...... varia*. al'l(ltMsecond mi.er ,eon.lruellOA is greatly s;mplilied by . .... "Mol Hybrid 1C_I'..... lo.- I... ga,n'I~, B.lI,. boa'II' COS.
1-25 and il i...t ,........ IIIaI p.vts 10.- construetion ill COlt 1.210 (Not• . T.... 1_ Avan tak VTO', ac«lunl 10.- I22S Ollhi' eosll
UlIOf CHIP CAPAClTORS __ ...•.............. . .
Fo.- UM ...ilh lI<.Ial con-.ersion boa'lI eon...t. ol &401 p-F ,
10 MKI IF 80AIIID .. . ............•.... _ _ 1-25.00
Thi' cOfcuitP'~_I 013 118 ga,n ...,t" 50 0/VI'l .nput and output~_ II is des'ilned 10 dr .... tM HDWAROtCOt..E",AN TVAO~"Io.-. T"'t 0"-.:1 _
pall I,ll.. can be tuned 10.- banclwidths beI_ 20 anlI35 "'Hz ...,I" .pa.....nlI "ppllot _llIan Y, liB Hyl)foll ICa a.. "lid 10.- I.... g.' .. st~, ea'abowd's COllI 1-25, illS
..It....11IlI tllat p.vt. '0.- con'''uelion . ,11 cost lela than 1-0
.Ol pF CHIP CAPAClTORS . .
Fo.- ......,tn 10 MHz IF Boa'd . Consi.t. 0/1·.01 pF .
DEMOOULATOR80ARD . . ...........•.............................1-0.00
Tllis ci'cuit lI~ft 1.... 10 MHz canler 1,ti'Quency sat'",I. TV s igna" in till 10 10 200 mil Ol1 .ange. OIIIC" lroam us.ng a pha,.. Ioc~ed loop. deemQh• .,Zft Ind fi"~ t....
' ....n anCI ampll"" IIlI ,..,,1110 proouc.stal'l(l..d NTSC v;deo, 0 1...... OUlput. include the .udio .ubc."'.... DC woIl~ propo.-tional lo lhi!I.lrengl" 01 till 10 MHz .,gnal,
and AFC woItalll c.nlered at lboul 2 woIt. DC, T bare boa,lI cost l-4CI a nd 10111 p.arts COSI I IN" S30,
$lHGlEAUQIO , , , , , , , , ., , .. , ,$ 15.00
TillS ci,cuil 'ICO t ludio s ,gnlls hom 11'1. e ,8 MHz h eQuenc y, Til. hilit!er llO!ll coils a,e t" na<! to P.II 11'11 6 ,8 hil Hz subclrrier and t "' ille, 90!12 coil t" 1o, ' ICOW. 'Y
01 Iha audio.
OUALAUDID . ., , , , .. , , , , $25.00
Dupllclle ot ,II••ingle .udio bu t also coYa'. t 6 ,2 'Inge,
DC CONTROL . ,115.00
Tllis ci'c"il conl,oI. t VTO·s. AFC anCI 1111 S hilat .

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CAIIIDS.

PUASE SEND POST1l.L MONEY ORDER. CERTIFIED CHECK, CASHIER'S CHE CK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. All RETURNS ON OADERS SUBJECT TO PRIOf'
A~VAL BY hilANAGEhil ENT.
ALL CHECKS AND hIIONEY ORDERS IN US FUNDS O NLY.

ALL ORDERS SENT FIRST CLASS OR UPS

ALL PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COD O RDERS FOR 525.00 O R OVER. ADO 12,50 FOR COO C HARGE.

PLEASE INCLUDE 12,50 MIN IMUM FOR SHIPPING O R CALL FOR CHARGES,

WE ALSO ARE lOOKING FOR NEW AND USED TUBES.
TEST EQUIPMENT, COhilPQNE NETS ETC.

WE ALSO SWAP OA TRADE.

FOR CATALOG SEE JANUARY. HlIIO. n ...ag&l,.... 10 Psoas.

(602) 242-8916
2111 W. Camelback

Phoenix, Arizona 85015

C!ACl E 80 ON READER SERVICE CAIIIO



Z Toll Free Number
800-528-0180

c1cclr0'l!c~ (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSISTORS
".""C ~ MHz 'telK.l., 0 ...". by 10111 S9.5O m. PAICIE 'YO< PRICE "" "RICE
'¥>H9,DC ~ MHZ Presealer Om'" by 516 s.eo 2 N1$61 " S00 ,."., $8 .1!> "'M l~ $10 00
" C9OOC IY.JO MHZ P,escal.. D,v,de by lO"" 16 50 2N1562 1500 2N~' 1,85 ""Ml~ "'00
llC91f>C IY.JO 111 Hz P'nellle< DiVIde by ~ 16,!lO 2N1692 15.00 2N!leJ1 n 15 "'M '~ "'"I1C8JOC 1 G H: O,,,'Ge by 20181~ Pra sea l..,. "" .."., 1500 2N~' .00 ",,,, , 1501 .'"IIC7DDC eoo ""HI F"plF~ * ,11'1 .a...' 1230 ,.,." ' 5 00 2NS6olo2 ,005 Io'1III160212N5&(2 ' '''" CS6OC Eel VCM •.sa 2N2857JAN '" 2N~3 1582 IolMI607 ' M
l 1C4.00M~ P!'I:Iot.e F'equency Delee lor '" 2N2$1$ 12~ ,..... 12.38 '" 1Il1661 "00
l1CZ'OOMC&Q24 au.1 rn, vel.! aaa ,..... '''''' 2N5764 21.00 '" h11 1669 "'"11C06OC UHF Preacllia. ~ M H I 0 Ty~ Flip/F lop 12.30 2N2927 '00 2N!>&IZ ". "'''''943 '00
I1~DC I Gl-il Count.. Om'" by ' "'00 .."" 1l1_~ 2N~9 21,29 .."'" '00
lIC01FC H,gn Speed 0...1s.. Input NOINOR Gila 15,01(] ...... "'" ,."" 51.111 ••aece "'"MUFfiN FANS .."'. '00 2"'$913 ,,, ...... 33'

.... ..- . 00 ,..." ' 0 ,00 MI,tC1oI91ll "00S,ze .68" " . 68" " 150" 3N"" •.'" 2 ~!!Q.l,2 .. 00 ••m 1.11.."" ." ...... ." ......T1• 1.11.."". .... 2~!!Q.l,5 12.36 ...MT2851 '"TRW BROADBAND AMPLIFIER MODEL CA61SB .."'" ." ,.- '.,159 Io'I RF231 " .
F'equttney ,esPOfl M 40 Io'IHz 103lXl "'Hz ,.- ,.. """'" 7 ,U lol RF2.5 "'"Go," 3lXI MHZ 16dB 101 ," .. 11 5 d B 101.. .."", "., ,..,,, 100!> MRFU 1 "'"50 Io'I Hz Olo - I dB !'om 3lXI 101 Hz .."" '00 ,..,., 11,30 ...RF:)l)I 43,45

"'oIl~e U O.,U,« el220me ..... $ !lUi .."" ." "..,., 13.23 MRF420 "00.."" 151 ,.... .... MRF4 21 3Ull
C A RBIDE - C IRC UIT BOARD DRILL BITS FOR PC BOARDS 2~31S!l '" ".- 1.15 MRF422 44, 14
S,ze 3!l. • 2. 4 7. • 9. 51, !l2 12.15 2~36 1 ll • 00 ,..... 11 .11 MAF4 28 102.
Slze sa,54 , ee.56. 51, 56. !It. 6 I. 63. M . M 'M eceee ". ,..... " n MRF450 11 ,S!>
Slze 66 '" 2N3866JA~ ,., ,.,."' " .. lol AF45OA lies
Sole I 2!lmm, I 45 m m ' 00 2N3866J ANTX ... 2Noll13ll 20.15 Io'I I'l F454 2UD
s-ee 320mm ' " 2N3924 ". 2Noll le& "., Io'II'lF45ll " ..
C RYSTA L FILTERS: TYCOOO1-1li1l8O ....m••• 21!MF

2~3921 1210 ,...,. 45 11 M"lF412 ' ''',."'" .... 2~5o$Im19!l 18.(10 MRF502 ''''10,1 MHI N...... BandClyslaJ F,ner 2~01012 ." '''''''' 12.00 MRF!lO( ...
3 dB t>ar>d..'dll. 15 ~Hz m,",20 d B t>ar>d.. 'dlll 1lO kHz m," . 010 d B tNlr>d..odlll 150 2N413!l '00 ,.- 12.00 MRF509 ' 00

kHz m," 2...4281 .. ., .,." "00 MRF5 11 ll.15
ult'.... le 50 dB InMrl 'OII loas I ,OdB .... . A," le 1.0dB ...... CI. 0 .. 1- 5 pI 3600 2N. 421 '" "ROO .00 MRF901 .00""m. $5,95 2...4951 ' " srvseec "00 Io'I RF5111 21,82

MURATA C ERA MIC FILTERS 2".4956 2li12 BlY!l6llCF "00 MRF8000II ..,
Mode lS SF[).4!l50 4!l5 kHZ $3 00 2N4959 223 C""" 15.00 PT4186B ' 00

2N4976 19 ,00 HEP1lliS3ll14 ." PT4511A ' '''SFB·4!l!lD 455 kHz ' .00 ,.- 12.31 " """'" 1130 PT4612 .00CF 101 455E 4!l5 kHZ ,,,
2~5 1 06 '" .....,." " .. "'.'" . 00SFE· l01 101 1o'1 HI ." 2N5109 , .ee H. ....... ." "'.... .00
2N511lO 3 49 ......... 19.90 "'.... 1012

TEST EQUIPMENT _ HEWLETI PACKARD - TEKTRONIX - ETC, 2N51]9 >0. HEPS3001 24.95 PT9784 2430

He.. le tt Packa.d '
2N5184 '00 HEPS3010 11.34 "'"'''' 41 ,10
2N5216 41 50 HEPS502fl ' " 501043 . 00

.91C TWT Amphl,e' 2 10 4 Ge I ..all 30 dB ga," $1150.00 ,."" .., HP35ll31E1 S01l 16 '00
""C 10 me 10 . 80 me I uV 10,5'0' Inlo 50 ollms Slgllal Genera lo' soo.00 2"'5589 ." H)(TR$l04 "'00 5011 18 .00

"'" 10 10 420 me ,1 uV 10,5'0' inlO 50 ohms Signal Gene' a lor "' 00 MM1!lOO "" 5 0 1 I 19 '.00
612A 450 10 1230 me .1 uV 10 ,5'0' Inlo 50 o hm! S ignal Ge ne ra lor 750 ,00 TAWMAA2023-1.5 42.50
814A 900 10 2100 me, Signa l Genera lO' eoo.00 0I02S1 10 110
81M 1,8 10 • .2 Ge S,gnal Gene'alO' eco.00 -ceea 11 ,90
616B 1,810.,2 Ge Signal Generalor sec 00 .."" '"618A 3,8 101,2 Ge Signal Generalor soc 00
618B 3,S 10 7.2 Ge Signal Generalo' "' 00 CHIP CAPACITORS.", 1 10 11 Ge S,gnal Gene,alor eoo.00 ,c 27pr 220pl 1200pl
623B Mi e ro ..a.e Tesl Sel 000 00 1,5pl "" 2010pl l !lOOpl
eae 10 Gc 10 15 Ge S,gnal Gene,alOf """.00 W e CIII suppl y an y

2.2pf 39pl 270p! 1800pt.... 12. to 18 Ge S..eep Gener.tor 00000 ya lue e h,p ea~· 2,1pr . 1pl
""''' noo""0" you ....y n"" 3.3p r se" """ ""'"Alil lteh:

'" 22510 .00 me AMIFM S,gnal Gene,a'o< 750.00 PRICES """ .." ,.,,,,,
""'"''1 10 ' 0 S1 . 'i 4.Tpl Sip! sse" ""'"Sing..,

11 · eo '" 5&pl '''''' ."", 4100pl
III F5IVR·4 Un'Y!t, ...1Spectrum Ana lyzer " ,' h1 ~HZ 1021,5 me Plug In 1200,00

51 ' 100 .. 6 8pl 110pr 410pl """ ,
K.I"~ : 101 . 1,000 "

8,2pl "'"'' 510pl ..•",
XR63l1- 100 TWT Ampl ,,,. , 8 ' 0 12 4 Ge 100 ..a". 40dB g a.n 9200 ,00 1,001 UP .. H'" ."", ..." """"PoI..-.d: 12pl 150pl .""" .0 IOm!
203&2. 36/1102.... ,.", "'"'' """,' 0121n '

cahDo'I1'" Oispley .."h an SSB Ana ly" . Modu le and a 10to """ 180pl .""" .015m r
010 me S,ng le TOIle Synl"'" zer reoc 00 n" 300" ,- , ,Ol llmf

HAMLIN SOLI D S TATE RELAYS :
1200.e a l40 A.mps .
InPuI VOllioge 310 32v<)c

2010 • ...: al 010 Amps
Inpul Vottaoe 3 10 32 """

YOUR CHOICE $4.99

ATlAS CRYSTAL FILTERS fOR ATlAS HAM GEAR
552·27/8
5 S95-2 1181U
55-95- 5OOI 4ICW
5595-2 1LSB YOUR CHOICE $24.95
5!l9!l-21USB
5 84~2 11ll
• ccsecw
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® MOTOROLA Se,";conduc~or

Toll Free Number
800·528·0180
(For orders only)

The RF Line

MRF454 $2 1.83 MRF458 $20 . 68

NPN SILICON RF POWER TRANSISTORS NPN SIL ICON RF POW ER TRANSISTOR

. dnigned fo r powe< Implif ;~, ,ppliCilion. in indu. ,,,,I, com ·
m erci, l.nd .m"w. radio equ ipmen, 10 J() MHz.

, d "" goed lo r powe, .mph/,,,, .pploc. t,on, on mdul, .. ,I,

com m.." c .1 arld ,milleU! radIO eQuopm en t lO 30 MHl ,

• Spe<;ilied 12.5 Volt, 30 MHz Ch.r' Cle,ist;'. ­

Output Po we r ~ 80 W.IU
Minimum G.in 2 12 d8
Ellic,ency • SO'l'o

• S~c, l, ..d 12.5 Volt. 30 MHI Ch.,ac''''''''CS ­
Qulput Powe' - 80 Wal h

M"" mum Gam ' 12 dB
e fl'c,encv • 5(l"I"

• C' P<l bleoI Wlth'l.nd,ng30 1 LoadVSW R(!ilRatPdDou t , ,,dVec

NPN Sl llCON RF POWER TRANSISTOR

MRF472
$2.50

_ d""gned p " m,,, lv fOf us e on 1 " ~ · S I<)n.1 ou tpu t ,mpli' ,e, , ti ge•.

Intended fa. use In COI Il.n ·B. nd commun'C'l lo n, eq uIpme nt
ope"tinq at 27 MH z H,gh breakdown vo lt aqes allo... a h' qh
percen laqe 01 up,modulal ,on ,n AM circui t,

• Spec, f,e<,l 12 .5 V, 27 MHz Cha rKte"stiCI ­
Power Outpu t · 4 .0Wall l
Power Ga,n • 10 d B Mm,mum
Etlicoenc y · 65% Typ,ca l

- 2
$46 .45

440 t o 470MC

UHF POWER AMPLI FIE R MODUL E

• Spec,f 'ed 12.5 Voll . UHF Cha raC ler"t": ' ­
Oulpul Power ' 13 Wal1s
M,,, ,mum Ga,,, • 194 dB
Har mo ni,, · 40 d B

• 50 U Input lOulpul Impedance

• Guaranteed Slab,l1ly and RUQ9"d" ess

• Gain Conlro l P,n lo r Manual Of Au tomat ,c OulPut Le.e l COntrol

• Th, n F;!m Hyb"d Con'tructlOn G,ve, Con','lent Perfo rmance
and Reltab ,lo lY

de"q" ffi fo ' 12 .5 .01 1 UHF powe' ampltf,e r app l,cal,ons ,"
indu,t"al ar.d commerc ,al FM equ>pmenl o peral,ng from 400
1051 2 MH1

MHW710
des ,gned p"muily fo' use ,n sin" e ,ideband linear amp lif,er

outpu t applica , io n, in citizens band a"d other communic ations
ellu,pme" t operat.nq tc 30 MHz.

• Spec,f,ed 13 .6 V. 30 MH z Charac te ristic. ­
Ou tpu l Power ~ 12 W (PEP l
Min imum Eff ic iency · 40% (SS B)
Outpu t Power · 4 .0 W leW)
M,n,mum Efficoency · 5O'lb (CW)
M,n,mum Power Gain e 10dB IPEP & CW)

• Co mmo n Co III!'C tOf Characteri zation

NP N SILICO N RF POWER TRANSISTOR

• CharK terized fo r Sinqle Sideband and Large ·S,gnal Amplifie.
Applicat io" s Utiliz;"g Low·Le. el Modulat io" .

$5.00

MRF475

Tektronix Test Equipment
Scopes with Plug- in'S

'" <", ' el.. ' "",m "'" ,. ,n(,o<l ' '' . .. . ""00,00

•
"•,,
•
lU · ,

'"'"""'"""m"."""""..;)""
1311'0
1"1"0•
'"'"' ''I

'"'",.
0/ ' 0
'00
.. 0

'"",
""

. . . . ..00 ,.,' ... , ., •• ,.

"". , ,.". "., '0r." 0". Ill:"" "
'000' '"' .'., '"T,,,,,,,", 0"",.. " "" '"
"'.... '" O"f. ,."".' (000""0' ",. '"
T." t ••, ",~ " f" ;l~/\'Ol'," .. ," f ....,"....", 0..' T.." .,., "
, .."",""" . " , lsoP\ 0".".. OC to 1(><1
.. 0'"''''''' , Pl,. "0..' T.". <_,,,, oe '0 'OHl "., '0
.... ' T.". , .." ••~ oe lO "'_I .1 •• ,.
,-I,", ,..'" "., I"
, ... ,... A,.",., , ,. ' """' .,'. ,•... '",., .1., ",_, OJ". I"
. ' do.....i."..'" "'9 I""".1 '"'' ••., ,.
"'." Go ,. PC 0.""" "" "., "
" d••",,, oe Oi ff...." . , """ "
T." "" '" r,. ;S0/'"' "i" ,. ...,
, ,,,.. " to r .' ,. '00< 1
......lir I", ,••0..1
,C '000'''' 1if ,.r
c•••." "'" "" if,.,
"" '<,,,, " ,. '
.~.... (0 """J.,•••, ,.., ,"""" un i'
oe '0 1\00<1 ><_ 0." _"
oe '0 ' lIO<l 'tot,.
0( '0 10"" ' "." .", _" ,
oe " 1<:>0<1 s,." 0,,, _ "

, ". 00
110.00
nOll

'00 00
11'-'(1
18'.00
.00

11'.00
1]0.00
lJJ,oo
ISO .oo
1SO . 00
lSO,oo

\000.00
0000
00 00
" .00

111. SO
.00
".00
" .00
," .00
ol,oo
1' .00
".00

' ''. 00
''''.00
' .00

26'. 00
~.OO
\ \(], OO
100, 00

..... oe " ' 0""' >C," .it" • ",. ""., '"'' oe '0
~' \OO< 1 ,_" " . ". I' . .. . 1,m , ..... Pl,~ '". 0" , _ ",

1<>\ oe ' 0 1<:>0<1 .... ' .... ,,,,, . ,," • lAO, Oif' .... ,,,,, Oi".
Pl ., T" ' ,

'" I PC ,. _1 \'- . " •• ~ c... 1 I•• " '''I'' .. ," Pl,. '"

Tubes
",. • .00 ',,';ofJ S"O .OO "."
J·~l 10'.00 '''IOOOA loo,oo ""l _looo 1 ese.ce ""1OOlI J"' .OO (,1'1
lSl~I8(,M ' .00

""'>000'.
'0,0,00 ""'''~ l ' 10, 00 " 11 0000 "00

, ·. 10 " .00 " I"'" "00 ..,
•. 1210 0 .00 ''''>00 ;1.(0) 6119.-,"'" 000 "I""" " .00 "00.' .""" 11 ,00 'llltnWl l~.OO ,~

' -100""' '"',00 ." '.00 8~'1..- 1".00
:'i~

• 00 ".
'ClI~ ".00 11,'1', ",.
"""-"10 \\.00 "" 19.00 811.

"""" "1 ,00 "'",/A "- 00
''"'''''' 1""./1<lO " .00 "" '.00 .0

""""" '" ,00 ."... '.00 ''"''''''"Xl"" 10' ,00 ''''''''31'''' '00 -"00

~.oo

12.00
10, '"
" .00
lO. '".."
'0.00,..,\
1'.00
lC."
'l.oo
, 00
, ,8\

m,'o
""J .OO

".""00
'.00
'00
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

ARRA MEMORY DESCRIPTION PRICE

J .99
1. 99
1 . 99
1 . 99
4.99

14. 99
14 . 99
14.99
10. 99

11.80
, ~

, ~

..~•.~
, ~

. ~
,.~

14. 99•.~
29.50
nOD
10.99
5. 99

I I. 99
22.00
29.00
14. 99
9.99

16.99
9. 99
.~
, . ~•.~

11.99
,.~

I~. 99
10.99
,~

,.~

,.~

11.99
..~

,.~

..~
19.99
S.99
9.99
9. 99
9. 99
9. 99
9.99
'.00
'.00
,~

11.99
12. 99
12.99
.. 00
"00
'00r. so. '".. '"r. 11
1. 10

10.00
10·00,.'",.'"

, 5.00
IS.OO..~..~
7. 99
, ~

electroruc~

" • • (P-,. • 8 (PllCIl 5UH Si Olql. SuPl>ly,. • I Sl otl<: lWO I So()o.

" • I 5 t . I I<: lWO lSo()o.

" • i 5 I ot;~ lIN' lSOn... • I O, n..,i C lIN'

i~ . Dyno.. ic lIN'
4K , I Oyno..ic RAil
Z ~6 • I Stl ti~ RM
Z~6 • • Stl l i c lIN'
II • 1 H.t i ~ RII' sSn.
U • I SU tic lIN' 120ft.
U • I Stl tI~ RAIl 2OOrl.
O•• 2 Stlh~ lIN' 2OOrl.
1< • I SUI ic lIN' lOOt>.

"'v _ .......
128 • 8 S lot'~ lIN' i So()o.
128 • 8 5t ot;~ IIN' l6Or>.
128 • 8 Stot;c IWI lSo()o.

."."."."
""""9".
CAT C"" I .oll ..,.
CAl C"" t~ol1 ...
ACI'
,,~

ssDA

'"0- 600 BPS Mod...
ZOOO BPS _ ...
f8 ll, croo' '''' . ' 'O'
Fa _~, IftI • • fo ~ .
F8 _'v 1.1... f oe.
,. OI~Kt _ . y o\(:e...
.. , Cl'·Oll'OC:."O'
" i crOll"'l "'.
.. ,crop"" ......"Su_I F... 6'>00 ••n ••
Il " "","".'",.
f ..... Bit Il;c rop"". , ,,,.
9 • 64 019;101 SIO"9" "'ff~ (FIfO)
~..
Bll Rot. Gen~.Ior

Fou~ Oi9i t C""ftl••• /Ohoh , Dr "'.~.

Jtepe,.I ory Oi.II."
Pu .~ "' tiM Tel",,_ O.. ll .~.
~ey_"" Enc",,"~

TV e.- Chi p
~..
~..
UAR!
()MI, Conl ro ll .. .
COII".'"I~ o t i Oft I nt•• f o<.
SyU,,", Contro ll ... & Bu. Ori • • •
8 'it l nput/ Do l put "".t
2 of 8 Tone [n(O<I. ,.
l '" SPft'd _ ..
,ino' y t o P"",," P" h. (oft • • ~ I.'.1....)' to P_ P"h. Co.... . t.~
llS232 Orh.'
llS212 R..,.h.,,.
' / 0 tooo.......t • • Sul>ly. t ..
6 III O/A tooo• • ~t~
, e' I O/A toooYe,.I. ,
l '" l • •• 1 v; ".., lIetKlor
VI".., [ f Ii fi .~

l lll)J OP ll f;~

........ l",, 1; lOOP
P lod loop
P , . lOC I; lOO\>
....... Loc ~ loop

,,~

2116/151 6
211'/9111
ZII ' l2
21 IlL]

"'"10 f or H O.oo
100 f O'S IOO . oo

406012107
4050/ 9050
Z111A· lI8111
2112A_2
ZllSAl·Z
6 101- ) /4 Il11
1111-2
Olt:lI66I l l 20
9111

~­1(:_I04P
0lt:"'6M10"
Olt:_ loP
~~~

~­1'I(:68] I P
1t::68821P
1t::_ 1Q.. 1
~~~

1'I(:t\84S1'

~~"
~"'...
i'lC t\852P
1'I(:6B52L
"Cf>8>4 P
I(:686OCJCS
1'I(: 61162l
... :;aSCII·l
.... J852P
"' 38S211
" . J8SA II_.,.....
,~~.=
"""'"TMSllltXN.
T"SiOl4!IIC
I~lll(:

": 10011
A1 !>-10010
A15_9200
A'5_ 9Ioo
A'S-2l16
AT)· BSOO
TRl I 02A
PRll n a
P1l48Z8
B257
8251
8228

~"I(: IU I OCP
"'C 1U 12
I(: IIIC18
1(:1140'}
1(:i48t1.
1'I( 118'll
"'( 110Sl
": 1' 061.
1'1( l ICl8/6/1/8
I(: IllOP
1'1( 1)'9/ 100
"'( I/ l ll
,~'",-,
L"!>6~,-,

Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

CP.u.·s Eel.

"'00
'"'00
'"'00
'"'00

1S000

'" 00
"" 00
"" 00

115,00

I~OO
100,00
10000
10000
,~ 00

as.cc

'00 00
'00 00

'" 00
"'00
2500
2500
75,00

".00

""00
"".00
,,"00
""00
"'00
31000
.. 00

"" 00
'" 00132 !IO

"'.00
35.00
15.00

100.00

1 !IeI.DO
15.00

100.00
100.00
lOll. 00

>00.00
"".00
"".00
100.00
100.00
100.00
100.00
100.00
100.00
ZS.OO
n.oo

100 . 00

V, Ti. bl••I~t....
" ri. bl. AU_tor 0 t o 60<1!
V. r inl. AU _ t or 18 t o U .S GHI
U d.ol••U ...... tor 0 t o 1_ 8
Url.01. Att_tor 0 t o 180<18

carriage with a4H A SIOlled line Unto"ea Detecto, P,ooe
. "" 8098 Coaxia l S~nea Section 2 6 10 18 6Hl

-\11-""'"Elondpns F..... elO 12 4 6HI

101) _ JtIO r_1Or Mount (USED)
2lXI o/Ims Neg TIIInIlI$IDt MO\II'II (UstD)
5851;18" GllJ V¥\iblll A!lenJ,i1clr 0 IV 5OCl8
8 2 111 124 Gttl 'Anic. AnerwIOr 0" 50GB

RF Detect«
7.05 to 10 6Hl F, IIQUeJlCy Mele,
3% to 5e5 6Hl F'l!Qutlrq Mel",
585 to 8 2 GHI F' l!QutlJICy Mere,

100ohms N~ TMmllStor MilUnl ltl €W")
100ohms N~ TrlelllllStor Mount (USED)
200 ohms !l'9 rrll"TIHSIOI Moon! (USED)
100 _ II'll TllIl'lllISlOI' Mw m (USED)
100 0IVn$ Ntg r""",lSlOI Mount (lISED)

8. 2 10 12,4 GHI tiMe Soorce
2.6 to 3 % GHI NOiSe Soo'CfI
3 %10 5 8S 6Hl Noise Source
5.&; III 8 2 6Hl~ Source
705 III 10 6HI N_ Source
400 10 4000 MHI N_ Soun:e
12 4 III 18 GHIF~ Meier_ .-
G-SOttB ~1Dr
5 . al1'l 50 DC to 1000 Me An ........tOl'

.....
r.lIcro.-_ S.IICII
PIll~ Moau&It«
T'acklng 6tnIfa1Of S""nl
"-I TIu1I T......nalJOll
"-I Tn.... Te""'nahOll
7.05 to 10 6Hl Crysw Detector
705 to 10 6Hl Cry.lal Deteclor Marc Pled PaK

>torn 8.2. 12. 4 GM•
l to N Acl'Pt.~ 8.2 12. a 6><l
Coopl.r

Il_' to IB GM. V" I. b l . Att I O~ 0 10 6Od.
8.2 to 12.1 6Hz nh.Dl• • U I... 0 10 60<18
Yo ~I'Dl••t t ....... to. 0 to 6O<!B
Slo tted lift• • ,t~ Ty,," II ....ot~
8_Z 10 11.1 GHz Yi.;oDI. Au _ .IO' 0 to SOCII
1.05 10 10 liIIl .. ,1.&1.. An....... t ... 0 10 00ll,
'.2 to 12.4 {;HI V• • iobl. ~tt_I"" 0 10 I SdI
l.'IS t o 5.'5 GH, Yi~lIbl. An_ I .... 0 10 O'idll
Fr"""""",, "'I~ 5.) t o 6 . 1 GHz
Fhed Att_t.....
n .ed Att...... to,..
2692 U~II(ll . Atl ...... to. 030 t o 60ClII

22~1lll OlrKII."..1 c.....pl.,. 2 t o • 6><1 1000b TI~ SI'lI. 90.00
22518 OlrKtl 1 (oypl~ J.BS t o ' Gol 1000a T,pe W 90.00
22816 0"·••"" 1 CoucIl~ l.85 to , Goz _ Type SIUo 90.00
2251') O"l'<tl."..l Co!Ipl~ 1.a to 12 GMz 1008 T,pe SIUo 95.00
2Ji05 O' .KII.... I Co!Ipl.,. 1 t o 12. • GMl JOaII Type 9Vo 95.00
O;.l'<tl ..... 1 Coupl • • t 10 8 Goz ZOClII Typo II 1 00
Oi_It"".l ( pl • • 240 10 SOD I(: 20<18 T~,," II 1 00
2Z006 OHl'<I;o 1 twpl~ 1.1 10. GMz 20C18 T_ II 125.00
22t111 Oi~KtlO"",l Couol~ 2 to' 6>< 1 10CI8 TI~ II 15.00
221)12 O;~KIi"".l C""ol.,. 2 to 4 {;HI 3OCI8 TyO" II 15.00
22001 Olrl'<U"".1 C""pl • • 1.1 10 3.5 6><1 30C1B T, lle II 12~.00

Oi~"' ti"".l COupl•• 2 to a Go. IOCIB TYlle II lZS.00
Co.. t.l Hyorla Z to 4 GIl . 3<lB TyO" II IZS.oo
Co.. t . l HyD';d 9~O to Z GIl z 3 aB Type II lZ~.OO

22380 V•• i , ble Att,nuato r I to 90dB 2 10 2.5 GHl Typ. SI'IA SSO.OO
w' '' . 9u lde to TYlle II Ad.ot.. 35.00
Fbed Att.nuoto. 8.2 10 1'. 1 GIll 6 dB 50.00
W" e<ju i de 25.00

Microwave

ee..

&471A
H~lA

GSJ2A
JS31A

1616
)61'·60...".
Ir.&I . 1OC
6(>&1 ·201"

General

H487B

...."' 718
X'I I.
um

Hewlett Packard

Microlab/FXR

....
"..
""".,.

tiX292A

""""''',,""
110<'8C
10UI08
1+121.
1+121,1.

Merrimac
Au_,hAl

X~ IA

"'"""."'''"""~.."',..
""",.",.
""

Narda
4(11)(-101
10ll-IOI
10\"·6/
IOI~·IOl

101'>(;-301
XMI-lO

-'"30013·101
JOOl-IO/
)00)-)0/
JOoIJ·lO/
us/.
JOB
3012
IBI/
UJI1
120-6
HOl

PRO

..~
601_118
'6100

UIOI
I IOL
tlOI
lO!>AJJ67,...
IISlSI

""""....
141ll.C.D,[
1000.l
W!.I NSCi'U (fIG.
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a monthly feature by

A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

Awards Issued
" Fran" Seamster, WA6GQY wai ted

unt i she had them All and collected
USA-CA·5OQ through 2500 endorsed
All S.S.B., All 20; USA-CA-3000 endors­
ed All S.S.B; and All Counties Mixed.

AI Arm itage, WD4HVZ added All
Counties endorsed Mixed to hi s fine
collection.

Ruso Fish. W7KWI also added to his
fine collection All Counties endorsed
All S.S.B.

Ruel Samuels. 6Y5RS acquired USA­
CA·25OO and 3000. He has the only
USA·CA to Jamaica.

Richard Goodall, G2AFQ claimed
USA-CA-2SOO endorsed All S.S.B.

Dave Lott, VE3BHZ applied for USA·
CA-SOO through 2500 endorsed Mixed.

Bayard Smack, W3NB (ex·W3AYS)
picked up USA-CA-2000endorsed Mix·
ed.

John Affey, W9JR, nice license pla te.
Pine Level, N.C.

Ralph G. Alley, W9JR
All Counties #188, 6·20·78
" My father had been a ham before

me, and my visits to the Providence
Radio Association and gett ing there
ear ly enough to parti c ipate in the code
practice sessions resulted in my get­
ting my license in 1938.

" Three and a half years during
Wor ld War II gave me welcomed c.w.
operat ion as a radio operator, and
schooling helped the technical end.

" My mobile operating got started
big in 1958, mainly on 10 meters on
a.m. during the peak of the cyc le. In
mid 1959 I did complete WASfmobile,
all 10 meter a.m. That certi ficate plus
WAS (also all 10 meters, a.m. and mo­
bile) were the incentives I needed to
start chasing certi ficates. The major
ones I received during the next few
years (and I refer only to mobile oper­
at ing throughout this story) were high·
lighted by YLCC and DXCC.

" When the late Clif Evans started
the County Hu nting Award, I counted
up my QSLs and found I on ly had
about 400 (about 395 were with fixed
stations, as there were few mobiles
around prior to that time). Dur ing my
chase of DXCC I had modifi ed my
Johnson Mobile AM Transmitter to
prov ide c.w. as well and had changed
the final tube to a 6146 (and later to an
8230. I believe). I also built the d.c. to
d.c. converters to eventually run 130
watt s input on c.w. The receiver was
an ali-transistorized one that I also
built and operated on 3.5-29.7 MHz. In
my start into county hunting, I was
honored to give W2QHH (Art Counties
#5.6-15-66) his last county in Wiscon­
sin. I fina lly earned USA-CA·5OO #230
in May 1963. Not too long after that, I
became fairly inactive with a dead reo
celver and other activities.

" Returning to county hunting in
1971 , my county total rose but too

H ere is the June " Story of The ~jjijc;;=;;;;;;~:~~~:51 wilhfor 24 yearsclosed it'sdoorsandl
Month" as told by Ralph: felt fortunate in finding employment in

the same electronics fie ld that I have
been assoc iated with most of my
working li fe here in North Carolina. $ 0
I am presently feeling out OX to decide
whether 5BDXCC/Mobile is possible.
Besides working for a living and bring·
ing up f ive fine c hildren, wh ich takes
up most of every week (I do very little

--==:::!!!!!!!!!!!!!!1 operating on the weekends), not too
- much t ime is available for hamming

(part icularly with a new wife to keep
up with).

" To all of you : Thank you for your
help."

n • co • JurHt.1981 5. yYou 5.w ItIn CO



Worked All Bowie, Maryland Award.

Worked All Bowie Award: The Bowie,
Maryland Amateur Radio Club offers
th is award in two classes to amateurs
who make contact with stat ions locat­
ed In this Washington, D.C. suburb.

Class 1. For contacts with fou r sta­
t ions In the city.

Class 2. For two contacts.
OX Statfons should work two Bowie

amateurs for Class 1, and one Bowie
amateur for Class 2.

Send sel f-addressed , stamped,
large envelope and log data to: John L
Rouse, KA3DBN, P.O. Drawer M,
Bowie, Maryland 20715.

• •

Mt. St. Helens Award.

WAH
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Jltz, Skamania, or Lewis countfes)
after March 27, 1980, the date of the
mountain's fi rst erupt ion In the past
123 years.

2. Make one contact with W7AIA
durIng its operation from 0200 UTC
May 16 until 0200 May 18, 1981 , to
mark the first anniversary of thedisas­
trous erupt ion which took the ll te of
Re id Blackburn, KA7AMF, who was a
member of the cl ub.

Send log Information (no a SLs,
please) Including cal l of station work­
ed, date, signal report, and $2.00 or 9
lACs to Awards Manager, CCARC,
P.O. Box 1424, Vancouver, Wash ing·
ton, 98668, U.S.A.

Proceeds from thi s fund wiH go to
the Reid Blackburn Memorial scholar­
ship fund wh ich has been established
by The Columbian, a Vanc uver news­
paper. A brief resume of ;'e moun­
tain's volcanic act ivity and a short
report of Mr. Blackburn 's involvement
wil l be included with the award.
Thanks to John, AE7P for this data.

..

_................._­------. ~--

European stations need 3 from Ma·
teurradlo Club Judenburg and 1 other
DE station; and OX stations need 2
from Amateurradioclub Judenburg
and one other OE station. Also avail­
able to SWls. Stations of the Ama­
teurradioclub JUdenburg Include:
OE6MOG, ESG, HUG, EMG, KDG,
CAG, FKG, JMG, WYG, BVG, OPG,
ZAG, US, HMG, UKG, YAD, YMD and
OE6YKG. Austrian stations please
send log data and as 100.- ; foreign
stations send log data and 7 US dol·
lars to: OE6MOG, Hans Mayerl, cr.
Korner Strasse 16, A-8761 Po ls,
Austria. Thanks to Ruth, K50PT and
Gerda, OE6YKG for th is data.

- --=---- --
--

Jefferson David Monument Award:
This award is sponsored by the Penny­
royal Amateur Radio Society, Hop­
klnsvi lle, Kentucky. The Jefferson
Davis Monument was erected to the
memory of the only President of the
Confederacy. This monument stands
within a short distance of the site
where Jefferson Davis was born in
Fairview, Kentucky (Christian ccun­
ty). The Pennyroyal Amateur Society
will be operating portable from the
park June 6, 1981 . This certlfled ae­
quentlat award will be Issued to any
amateur presenting written ccnttrma­
tlon of contact with a PARS member
during the aso period, or any five Ken­
tucky amateurs durIng the year.
Awards may be obtained by sending
$1 .00 plus three 18" stamps to PARS,
P.O. Box 1077, Hopkinsvil le, KY 42240.
The aso begins at 1500Z to 2359Z
June 6, 1981. Frequencies to be mont­
tored are as follows: Novlces-21 .140,
28.140; Other-3.970, 7_270, 14.310,
21 .370,28.610.
Mount St. Helens Award: Offered by
the Clark County Amateur Rad io Club,
W7AIA, to commemorate the 1980
eruption of this active volcano in the
Cascade Range of North America. A
un ique fu ll color photograph ic award
of the awesome eruption on May 18,
1980 Is available to all rad io amateurs
throughout the world.

1. Contact eight or more amateurs
in the Mount St. Helens area of south­
west Wash ington State (Clark, cow-

Jefferson Davis Monument Award.

Special Honor Roll
All Counties

#31 2 Frances Seamster, WA6Gay
2-3-81-

#31 3 Albert Armitage,WD4HVZ 2-6-81 .
#314 E. Russell Fish, W7KWI 2·12·81 .

Awards
Morse Clube Gaucho: This C.w. club,
located in Southern Brazil , offers this
Award for contacts with f ive different
members of the club from 1 May 1980.
Members Include: PY3AVF, AKS, AZ,
AZL, AO, BC, BYC, BVI, BOC, CEM,
CFD, BCD, CJI , CKI , CGJ , CGW, CMH,
CNY, COR, FMC, FJ, FS, HR, HS, 10,
JJ, MU, OH, OS, PO, rr, and ZZ. Send
log data to: Morse Clube Gaucho, P.O.
Box 2180, 90 000 Porto Alegre· RS,
Brasil. Thanks to PY3FS for this data.
OE6 Alchfeld AWllrd: Issued by Radio
Amateur Club Judenburg in Styrla for
contacts made after 1 January 1978.
DE amateurs must work 5 stat ions;

Donald Conrad, N4CCJ obtained
USA·CA·1 500 endorsed All 20, Al l 2X
S.S. B., and USA-CA-2000 endorsed
Mixed.

Bob Sawinski , WB9LXA applied for
USA-CA-500 through 2000 endorsed
All S.S.B.

Henry Zimmerman, KB7W qualified
for USA·CA·l500 and 2000 endorsed
Mixed.

Lars Bohm, SM5CAK won USA·
CA-2000 #3 to Sweden. (There have
been 36 Awards Issued to Sweden,
one bei ng All Counties, SM4EAC.)

" DB" Corning, N4AlG requested
USA·CA·500 and 1000 endorsed All 2X
S.S.B.; All Mobiles.

USA-CA-500 Cert ificates, endorsed
Mixed, gained by:

William Byrne, EI1DH #2 to EI.
Marshall Killen, VE3KK.
Alain Ducnauchoy. F6BFH (a memo

ber of that famous DXpediti on to
Cli pperton in March 1978).

Park Ha II, HM2JN (#1 to Korea).
Yosh io Haga, JA7PL #1 to JA7.

(There have been 32 Awards sent
to Japan.)

Leo Psot ka, OK2RN.
USA·CA·500 Cert i fica tes, endorsed

All S.S.B., won by:
Karel Sokol, OK10KS, WhO, as OK1·

15835, got #11 64 in March 1977.
Munehi ro Nakamura, JH1ARC, also

endorsed All 28 MHz.
Joe Reisert, W1JR.
Massy tnaml, JH1ARJ, also endors­

ed All 28 MHz.
USA-CA·500 Cert ifi cates,endorsed All
A-l ,to:

Rudolf Kaderabek, OKl DKR.
Freidrich Schmidt, DL7CT.
James Henearllng, WB5LUU , also

endorsed All Novice Bands.
"Gun" Sandnes, LA1SV.
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Notes
We lost some more friends:

Bob Smolenski , W20ST, AI' Counties
#41, also member of the North Jersey
OX Association.
John Criner, Jr., WB4WBP, who had
USA-CA·500 through 2000.
Norman Maguire, W5NXFIKH6FOB,
USA·CA·5QO #14 of 9·8-61.
Dick Keeth , W0TNW.

Hope this has been a good month
for all of you, please keep well , we
need ALL of you .

73 and OX, Ed,W2GT

Say You Saw It Inca

Lenny Mendel, K50VC (ex·W20 VC),
famous DXer, rece ived the "4 Para
Award featured in the February 1981
issue of ca. He also has toM 5.5.B.
WAZ"8, 15M5.5.B. WAZII1 7.and20M

S.S.B. WAZ #55.

B. 40 to 48 counties.
A. 48 to 57 counties.
AA. 58 counties.

ArIzona State: Issued in 3 classes­
data later.
Nevada State: Issued in 3 classes.

C. 8 to 10 counties.
B. 10 to 15 counties.
A. 15 to 17 counties.

Utah State: Issued in 3 classes.
C. 7 to 10 counties.
B. 18 to 24 counties.
A. 22 to 29 counties.

Wyoming State: Issued in 3 c lasses.
C. 7 to 10 count ies.
B. 15 to 20 counties.
A. 20 to 23 counties.

Idaho State: Issued in 4 classes.
C. 15 to 20 counties.
B. 20 to 30 counties.
A. 30 to 43 counties.
AA. 44 counti es.

Montana State: Issued in 5 cl asses.
D. 15 to 20 counties.
C. 20 to 30 counties.
B. 30 to 40 counties.
A. 40 to 55 counties.
AA. 56 count ies.

Alaska State: Issued by actual coun­
ties contacted, and can be obtained
for two or more counties confirmed.
Hawaii State: Issued by actual coun­
ties contacted, and can be obtained
for two or more counties conf irmed.

...... . a..uo
••
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Worked Cafifornla Award.

3. Certificates will be endorsed for
various bands and modes as request­
ed, providing such requests accom­
pany application and necessary llst­
ings are made.

4. Award fee is $3.00, world wide.
5. Endorsements after orig inal ap­

plications are $1.00.
6. Send appl ication to: Awards Man­

ager, KB7SB, Scott R. Douglas, Jr.,
P.O. Box 46032. Los Angeles, Oalltcr­
nla 90046, U.S.A.
Washington State: Issued in 5
c lasses.

D. 10 to 15 counties.
C. 15 to 20 counties .
B. 20 to 30 counties.
A. 30 to 43 counties.
AA. 44 counti es.

Oregon State: Issued In 4 c lasses.
C. 10 to 15 counties .
B. 20 to 26 counties.
A. 30 to 35 counties .
AA. 36 counties.

california State: Issued in 5 classes.
0 .20 to 28 counti es .
C. 30 to 38 counti es.

." -
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Garrett Island Award (K3PII3).

Oarrett 1,land Award: The Bowie ARC
Is stili offering the Garrett Island
Award to amateurs who worked K3PI
during the recent mln l-DXpedltlon to
thi s uninhabited Island located near
the Chesapeake Bay in Cecil County,
Maryland. A large e.e.s.e. to KA30BN
wlil get you the award; OSL cards are
required .
CHC We,tern Sletea Counly Award
Program: Has apparentl y taken over
some 11 Awards that used to be han­
dled by K6BX.
Rules: 1, Awards are available to ll­
censed amateurs and SWLs (on a
heard basis).

2. Do not send OSL cards. A list
showing fu ll details o f the contac ts,
signed by your local c lub offic ia l or
two licenses amateurs, shou ld be sub­
mitted.
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This month we wrap up our formal
series on BASIC by Buzz Gorsky, K8BG,
with a remind program. CO will have
many more articles for you computer
buffs in subsequent issues by Buzz and
othercontributing authors. -K2EEK

T his tittle program will keep track of
appointments, birthdays, and other
commemorative dates, and in fact any
type of calendar-related material. It
permits storage of two categories- a
perpetual slot where items are retain­
ad from year to year, and a single slot
where an item is presented only once.
The program has been written for a
disk system, since I feel that it will be
most useful that way, particularly if
the f i le is a long one. However, it has
been written for sequential data input
and output so that only a few modifi­
cations would be requ ired in the input
and output statements to change to a
cassette-oriented storage system.

· 712 Hillside Drive, Carlisle, PA 17013

Line 220 has a line input sta tement
which is no t available in Level II;
ch anging this to an input statement
wi ll not affect the program as long as
the user remembers not to use com­
mas In the data st rings.

Well , let 's see what the program
does. The materi al up to line 100 mere­
ly does a bit o f advertising. In line 100
the required housekeeping Is taken
care of. The size of the di mensioned
st ring variables and the amount of
st ring space cleared can of course be
modified to fi t available memory. In
lines 110 to 120 the data are input from
disk in sequent ia l fashion. NO is the
number of items in the file, while each
of the 00(1) is the date and category
for each item, and the 01(1) are the text
messages indicating what is to be re­
membered for the particu lar date.

In line 150 things begin in earnest.
JIB is a variable which wi ll indicate
whether any items have been deleted
from the data list - implying that the
list needs to be saved on disk. Here it
is set to zero to ind icate that nothing
has yet been de leted. The user then
sees a menu screen giving the oppor­
tunity to enter new material or look at
a month 's worth of reminders.

Lines 200 through 260 take care of
entering new data. First the user can

indicate an " s" or a "p" to specify the
category in which the item will be
stored-single or perpetual. Th is Is
saved as 0 for the moment. Then 01 is
inp ut as a slx-dlqlt number to indicate
the date. If thi s is not exactly six digit s
long, the user gets to t ry again. Then in
220 the user ca n type in the message
that is to be saved (i.e., WIFE'S BIRTH­
DAY), and this is saved as 0 2. In 230
NO, the number of items in the data
list is incremented and th en oo(No) is
set equal to the concatenation (string
sum) of 01 plus D. ThUS, if the 35th
item Is being entered for December 20,
1980, and this Item goes in the perpet­
ual file, 00(35) wou ld be 122080P. 0 1
(NO) is then set equal to 0 2, the actual
message. In 240the user can then ind i­
cate that more data is to be entered, in
which case the program branches back
to 200. Otherwise the new data list is
saved on disk beg inning in line 250, af­
ter which control returns In line 150
with the menu.

Line 500 begins the final part of the
program where a month 's worth of re­
minders can be displayed. The user
spec i fies the month and year for
which data is to be selected. This
must be entered as a four-d igit num­
ber. To see items for December 1980
one would enter 1280. Then in 510 the

Sly You Sew It In CO Juna,1981 _ CQ • rt



to REl1 f'R(l;RAM TO 1m TRACK IF Cill.OOAR EI.{NlS
Z! ~fl1 E1.£r/TS CI<l E{ IN A IH:- TIl1HM.Y OR FUffTIJIi.. FIlE
31 ~{l1 ,~ WZ Gl);9:Y KEEG F~W'JVKl) II' RS DISK ~ItSIC Z.Z
10 J~110 :CLS:fKOOCIMI23I:nJl I~O 10 9:READ Zl:F1UHT@J+IIM ,Zl:1£XT
50 DATA "R"',"E",'''',''tJP.? ~ ~",''''t''H","I'',''N",''D'','' BY EVZZ G(FSKY"

60 FOR I~l 10 1000:1£XT
10C ClEA"~OO:OEflHT I,J,H:OEFSTR O:OIft OO11001,OIII001
110 t'F'EH "1",1 f "F:EMrtl)fTXT" :Df1JTtl phD
1<0 FOR r-i 10 I«}: ThruTIl .oern ,DIm : I£XT:ClOSl:
15! JO~O :CLS :fKOO"EHID: 1 10 F\JT II' ~ OATA":PRINT"EHID: Z TO SEE CAlDIlAR":Ilf\JT H:IF N~Z TIEN 500
m CLS:Ilf\JT"EiO!R CATEGORY-- 'S' FOR SIoQ.E OR ' F" FIl': mnTUIL":O
ZIO INF\JT "trITER OATE Dll'/IOOlY FORItAT II«} FtH:TIJATIONI": Ol : IF l£NmllC6 TIEN Z1 0
220 LTl'flif1JT "ENTER TEXT [J' REtIDIOER ":02
Z3C NC~1:OO I I«} I ~OltO :OI II«} I~02
Z10 IM'\JT"ANOHn IY/NI" :D:IF ~"Y" TI£H ZOO
25C OF'EN "0",1, "REttIND/TXT": F'RINTtl ,ND:FTIR 1=1 TO NO: F'RINTt1,00 (1) ;", ":01 Ull "," ;: NEXT:CLOSE
Z60 GOTD 150
m CLS:DIf1JT "ENTER I1Otl1H AND YEAR DI MlY FORI'I<T":O
510 CLS:F~INTTAB II01 "REnINDEf.~ FOR ";LEFHm,ZI; "/";RIGHU m,ZI :FOR I~l 10 31
m FOR ~1 10 NO
530 01"l.ITUlOOIJI,Z I+MIDlIOOIJI,5,Zl: IF OCOI Ti£H 5'l0 ELSE IF I~IMIOl IOOIJ I,3, 2ll TI£H GOSl.f. 1000
510 i£XT:I£X1:IiftlT"H!T 'ENTER' TO crwrn«"jZ'
550 IF JO~l TliEN 560 ELSE 150
5011 :9S="":DftIT"OO YOO lUSH TO DELETE SDG.E EHTRIES CY/H)"iZ9S:IF Z9$="Y" ll£H 250 ElSE: 150
l~OO F'RItmj" "jDJ(J)
101 0 IF R1GHUlOOIJI,llO"S" TIEN~
1020 JO~l:NO=HO-l:FOR Il:J TO NO:OOI Il)=DOII1+l) :OIII I I=OII I1+11:HEXT:~

TOP PRICES PAID
FOA YOUR EXCESS
INDUSTRIAL AND
TRANSMITTING
TUBES

Send us your li st
or call for pricas.

(20 1) 279-7528

"81 Getty Ave. Paterson, N ,J. 07503

18 CIRCLE 25 ON READER SERVICE COUPON

screen is cleared and a short heading
is printed to Indicate the selected
month. Then a FOR/NEXT loop runs 1
from 1 to 31 to cover all of the possible
days of any month. In 520 J has a loop
running from 1to NO to run th rough all
of the data items in the fi le. In 530 01 is
set equal to a particular portion of
each stored date - 0 1equals th e left 2
characters of each OO(J) plus the mld­
portion beginning wi th the f ifth char­
acter and running two characters.
This then will be the two-digit month
specification and the two-digit year in­
dication. Then if 0 , the month/year we
wish to search, is not equal to 01 , the
month/year of a particular data item,
we go to 540 and look at the next data
item. However, if a match is found, we
then check to see if I, the day of the
month being checked, equals the date
specifi cation in OD(J). lf not weconttn­
ue with the NEXT in 540; otherwise we
go to the subroutine in 1000 before the
NEXT. In 1000 we print I and then OI(J).
This then shows the day of the month
and the rem inder message. The pro­
gram then checks to see if the last
character of OO(J) is an S, which
wou ld indicate th at this is a single dis­
play item. If not we return from the
subrout ine, but if it is an S then the
item will be de leted from the data li st
in memory. First J0 is set to 1 to indi­
cate that a deletion has been made.
Then NO is decremented and each 00
and 01tram the Jth to the NDth is set

equal to the Item one higher in the li st.
Thi s effectively deletes the Jth item
and keeps the list tight with no gaps.
After the deletion is made we return
from the subroutine.

In 540 we eventually get to the point
where the enti re li st has been scanned
tor each date. The input statement in
this li ne is merely a de lay to keep the
Items on the screen until the user hits
enter to continue the program. In 550 if
J0 is one, indicating that deletions
have been made, we go to 250 storing
the data on disk and then to 150 for the
menu; otherwise we shoot directly to
150.

As you can see this program is quite
straightforward and there are many lit­
tie features that could be added. For
example, 1 have not put in any provt­
sian for pr intout, since I have a mao
chine language program (which is al­
ways running) that lets me print the
screen by hitting a few keys slmultan­
eously. However, wh ile the program is
quite simple, I have found that it works
well and is helpful in keeping things
straight. The first t ime you run the pro­
gram add line 105 GOTO 150 so that
the machine will not try to read a disk
tile that does not exist yet.

I want to thank all those who have
followed the series and those who
have taken the time to write and share
their thoughts and comments. Like
any teaching experience, the teacher
learns as well as the student. !l
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Six Meter QSO Party
Starts: QOC)()Z Sat urday, June 20

Ends: 2400Z Sunday, June 21

All Asian Contest
Phone: June 20-21 C.W.: Aug. 22-23

Starts: 0000 GMT Saturday
Ends; 2400 GMT Sunday

This is the 22nd year for this JARL
activity. The exchange is between
Asian countries and the rest of the
world.

Classifications: Single operator,
single and all band. Multi-operator,
single transmitter, all band only (no
multl-t ransmi ttet).

Exchange: For OM 's, RS(T) plus
age of operator. For YL's, RS(T) plus
00.

Scoring:
3 points for contacts on 160.

This is the 7th annual QSO Party
sponsored by the Six Meter Interna­
tional Radio Klub. The party is open to
all, members and non-members. Cross
band contacts are not permitted and
competition is for single operator sta­
tions only. Operation of course is con­
fined to the 6 meter band only.

Exchange: Call, state, province, or
country, and SMIRK number for memo
bers.

Scoring: Contacts with members
count 2 points, with non-members 1
point. Multiply your total OSO points
by the number of states, provinces,
and countries worked for your final
score.

Awards: Certificates to the top
scoring stations in each state, prov­
ince, and country. There is a Trophy for
the overa ll wi nner. At least three valid
entries must be received from that
area to qualify for an award.

Det ailed copies of the rules and log
form s are being sent to all members
and new applicants for membersh ip.
Inc lude an s.a.s.e. wi th your request.

Mailing deadline for all entries is
August 1st to: Don E. Abell , WB5SND,
6821 West Avenue, San Antonio, TX
78213.

co WW WPX CW Contest
NY Stale aso Party
ARRL VHF Contest
SMIRK aso Party
All As ian Phone contest
ARRL Field Day
Milliwatt Field Day
Canada Contest
Venezuelan SSB contest
IARU Radiosport Contest
SWOT aso Party
Colombian contest
Sea net C.W. Contest
Venezuelan CW contest
County Hunlers CW Contest
European C.W. Contest
Sea net Phone Contest
Ohio aso Party
All Asian C.W. Contest
European Phone contest
Della aso Party

Calendar of events

* May. 30-31
Jun. 6-7
Jun. 13-14
Jun. 19-21
Jun. 20-21
Jun. 27-28
Jun. 27-28
July 1
July 4-5
July 11·12
July 17-23
July 18-19
July 18-19
July 25-26
July 25-27
Aug . 8-9
Aug. 15-1 6
Aug. 22·23
Aug. 22-23
5ep. 12-1 3
Sep. 2&27

-see May Calendar for cetens.

portables in each county change, and
NY stations may work other NY sta­
ti ons for OSO points.

Exchange: RS(T), eso no. , and
QTH. County for NY; state, VE prov­
ince, or OX country for others.

Scoring: Fi ve po ints per OSO. NY
stations mult iply total OSO points by
the su m of states, provi nces, and OX
countries worked.

Out-of-state stations multip ly total
NY OSO points by the number of NY
count ies worked (maximum of 62).

Frequencies: C.W.-1810, 3560,
7060, 14060, 21060. 28060. 5 .5.8.­
3900, 7275, 14285, 21375, 28550.
Novice-3725, 7125, 21125, 28125.

Awards: Certificates to the top
scorers in each state, province, OX
country, and each NY county.

Ind icate each new multiplier in a
separate column as it is worked, in­
clude a summary sheet with all the
essential information, and a large
s.a.s.e. if you desire a copy of the
results.

A ll entries must be received no later
than July 10th. This year they go to:
Scott J. Bauer, WA2LCC, 816 East Fil l·
more Ave., East Aurora, NY 14052.14 Sherwood Road, s::'a:::m:::'.::o::rd::.,.::C:::T.:.069O:.:..:.::5...:..-::::=== =::::..:.:::::=::::..:::::..:...:..:=- --===::::..:::::..:== ====----'

Two new Trophies have been added
to this year's WPX SSB Contest which
took place last March.

U.S.A., Single Operator, Top score
on21 MHz. Donated by Ted Pauck,Jr.,
KaNA.

Japan, Single Operator, Top score
on a Single Band. Donated by Ken
Ruddock, K6HNZ.

Bernie, W8IMZ, has advised me that
there are a limited number of spots
open for Trophy donors in the W PX
Contest, especially in the rapid ly
growing C.W. section. Those Interest­
ed should contact W81MZ for details
and availability. Contest Trophies
make excellent memorials, especially
for club members who have become
" Silent Keys."

We are qu ite proud of our Trophy
program, which is sponsored by pro m­
inent contesters and OX cl ubs. Our
contest program-World Wide, WPX,
and 160 contests-provides upward
of 80 Trophies available in world com­
petition. Bill Leonard, W2SKE, and
Larry LeKashman, W210 P, started
these awards over 20 years ago. When
Larry became a "Silent Key" a couple
of years ago his spot was taken over
by his f riend AI Kahn, K4FW, and a Tro­
phy was donated as a Memorial for
Larry. Bi ll is sti ll very interes ted in con­
testing in spite of his very demand ing
schedule. Nice wri te-up about Bill in
the March issue of OST.

So, I will make this an open invita­
tion to you avid contesters to join a
very elite group.

73 forth is time, Frank, W1 WY

New York State QSO Party
1700ZSat., June 6 to O5OOZ Sun., June 7

1200Z to 2359Z Sun., June 7

This year's party is again being
sponsored by the A.R.S. of the State
University at Buffalo, New York
(WA2NPQ).

The same station may be worked on
each band and mode, mobiles and
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28 2,755 *Certificate Winners

1980 All Asian Contest Results

Phone

240

98,210
27,108
12,299
8,036
5,733
4,640
4,136
3,800
1,455

800
650
410

70

2,016

63,570

16,683
3,471
3,403
1,140

128

11 ,800
60

2,233
2,820

4,350

266
46,540
20,296
14,850

1,276
1,152

504
195
165

25,025
17,812
16,994
10,148
7,820
7,293
5,719
5,002
1,458

24,633
10,600

6
32
27

104,302

28
21
21
21
21
21
21
21
21
14
14
14
14
14
14
14
14
14
7
7
7

3.5
1.9

Alaska

AB

Canada

AB
AB
AB
14
14

21
21
21
21
21
21
21
21
21
21
21
21
21

Canada

21
21
28
AB

Panama

AB

Multl-Op.

Dom. Rep.

AB

Dom. Rep.

AB

'KL7AF

'N6RO
"W1NG
'N3GB
'W2FG

K1 CC
AFlO
WA3DMH
WB2QEU
W1QV

'WB4UBD
'KB0C
'W51YR
W7ERH

*K3RL

'VE2RV
V01AW

'VE3BMV
'VE71Q

'HI8LC

'HP1AC

'VE3MFT
V01KO
VE71Q

'VE3XK
V01CA

364,188
225,621

55,924
40,836
16,800
15,708
11,766
8,904
6,125
1,920
1,740
1,520

728
195
522

6,600
6,006

1

2,016
129,952 *HI8LC

C.W.

'N7BVM
'K6LL
'W90A

K9BG
'N3RL
'KA0CLS
*WA2LWT
'W5EIJ

N2CM
'N6TU
'N5JJ
·WB4IAE
W6SZN
K4RZ
K4JYS
K41EX
N4TZ

'WB1HJF
'N6BT
'K7WA
*AA1M
'W7DRA
'AE6V

370,360
317,790
199,850
168,000
164,444
159,511
134,736
103,620
90,450
81,192
41,067
31,488
26,880
22,796
20,898
19,580
15,111
13,452
11,005
10,725
10,360
10,125
10,106
7,076
6,438
6,136
5,886
4,442
3,330
2,484
1,782
1,260

690
670
550
180
156
132
90
90
78

Multl-Op.
21

U.S.A.

AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
28
14
14
14

U.S.A.

AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB

'N6RO
'K7RI
*W6BB
'K6XT
'N6AW

K6RU
W7NI

'AI9J
'N5JB
*K1 Kl
'W8UVZ
AllJ
N6AN
WA1FCN
K1BV
N811

*K0RWl
WB0GOB

'WA4QMQ
W50B
W1END
WA40ML
W4KO

'W3AP
K6CSL
W0KEA
K8LJG
W5NR
W8MJG
W3ARK
N6GL
W0BMM
WA3DMH
W5TVX
WB1HIH

'KA2CGV
W7JKA
WA6VNR
WlOPJ
W2HL
W6NNV

'W0ZU

"K6HNZ
'N6AW
·Kl KI
'N5JB
'N4UH
WA4QMQ

'N811
K1BV
W5S0D
K8EF

'W2CKR
'KB0JX

KA2BBZ
W5EIJ

'W0ZV
'W60K
W6SZN

'W2CC

·W4KO
'W7WA

2 points for contacts on SO.
1 point on all other bands.
(KA contacts do not count)

Multiplier: For Asians it is deter­
mined by the number of different
countries worked on each band (DXCC
list).

For non-Asians, it is determined by
the number of different Asian prefixes
worked on each band (CO WPX list) .

Final Score: Total OSO points from
each band times the sum of the multi­
plier from each band.

Note: JDl Stations on Ogasawara
are in Asia. JDl stations on Mlnami­
tori Shima are in Oceania.

Awards: Certif icates to the top
scorers, both phone and c.w. , in each
country and each US call area. tn each
classi fication, both single band and
all band, up to the 5th rank depending
on the returns.

Medals to the all-band continenta l
leaders, both single and multi-opera­
tor.

Logs: Keep all times in GMT, fill in
the country or prefix column only first
time It is worked, and use a separate
sheet for each band. Include a sum­
mary sheet showing the scoring and
other Information, and a signed decla­
ration that a ll rules and regulations
have been observed.

Club stat ions are classified as mul­
tl-operator stations, and each opera­
tor of a multi station will give his age in
the exc hange.

Keep in mind that non-Asians use
prefixes as tne!r mu Itipliers, not ccun­
tries.

Asian Country List: A4, A5, A6, A7,
A9, AP, BV, BY, CR9, EP, HUHM, HS,
HZl7Z, JA, JR, JD1 , JT, JY, 00, S2, TA,
UAIU K/UVIUW9 . 0, UD6IUK6C, 0 , K,
UF6IUK6F, 0 , Q, V, UG6IUK6G, UH8I
UK8H, UI8IUK8A, G, I, L, 0 , T, Z,
UJ8/UK8J , R, UL7JUK7, UM8/UK8M, N,
VS6, VS9M/8Q, VU, VU (Andaman & NI­
cobar), VU (Laccadive), XU, XV/3W,
XVIJ, XZ, VA, VI , YK, ZC415B4, lS (Sprat­
Iy), 4S, 4W, 4X14Z, 70 (S. Yemen), 70
(Kamaran), 8Z4, 9K, 9M2, 9N, 9V
(AbuAiI).

Logs must be received no later than
Sept. 30th for the Phone section , and
Nov. 30th for the C.W. section. They go
to: The JARL Contest Committee, P.O.
Box 377, Tokyo Centra l, Japan.

ARRL Field Day
1800 to 2100 UTC Sat.JSun., June 27 & 28

The ARRL Field Day positively gen­
erates more stateside activity than
any other operation.

No changes in rules from last year
except for one minor modification re­
garding changing of bands within a
15-minute period .

The May issue of QSThad all the de­
tail s, and they are Quite extensive, so

80 • co • June,1981 SayYou Saw It InCO



U.S.A.

K1VTM ••.. . ......•••.....956,900
(Opr. K1J X)

W1ZM 923,244
WB2FZO 776,72Q

(Opr. W B2SJ XI
K1GO 773,694
K1UA 506,064
K3FD 440,608
WB2VYA 418,026
K21GW 304,524
N6AR 262,114
AK1A 255,432
AC2U 253,638
KSKLA 216,204
N6AW 202,510
K5NW 178,192
K9BG 175,764
KSMMI7 168,268
Kl KI 164,302
K4BAI 146,250
K2SX 117,610
K9CLO 114,119
AA4NC 11 1,780
W3ARK 94,400
N6ll 87,963
W8LU 87,125
WA1 FCN 82,169

it 's advisable that you check them
carefully.

Any questions or requests for log
forms, etc., should be directed to Tom
Frenaye, Kl KI, at ARRl Headquarters,
225 Main Street, New ington, CT06111 .

Milliwatt Field Day Trophy
With the tremendou s increase in

QAP activit y, the two American QRP
organ izations, The Michigan QRP
Club and the QAP Amateur Radio Club
Internat iona l, have added their sup­
port to the Mi ll iwatt prog ram by spon­
soring two new categories and an ex­
panded awards offering.

The Milliwatt, National Journal of
QRPp, encourages QRP operators to
partic ipate in the ARRL Field Day, but
to score thei r operation separately
and su bmit it to Ade Weiss, W0RSP.

Scoring: QSO's x power multip lier
(5 watt s x 4, 1watt x 8) x 1.5 if emer­
gency power used + 150 for fu ll port­
able installation.

Refer to Ade's QRP Column in CO
for additional information and awards
detai ls.

Mailing deadline for all ent ries is
August 31st to: Ade Wei ss, 83 Sueur­
ban Estates, Verm illion, SD 57069.

ARRL VHF Contest
1900 to06OO UTC SaIlMon.,June 13-1 5

The May issue of OST also has the
deta ils about th is summer VH F com­
pet ition wh ich has a big following and
could be very interesting if propaga­
tion is favorable.

Say You Saw It In CO

1980 C.W. European Contest Results

N4SA 82,106
KaM R 78,936
AF2L 77,880
N6AA 70,896
1/II90A 59,040
W7JYW 52,299
K7ZA 40,832
WA40M L 37,312
WA1UAX 35,720
WA4QMa 34,080
I/II9RE 32,760
W4BV 31,058
AK 1B 30,080
W4KO 28,776
KA2 EAO 28,749
W4YN 26,180
N6J M 22,62Q
W31CM 21,350
K6RU 21.280
I/II9QWM 21.060
K60Q 19.564
I/II9AG 18.308
N4TZ 14,892
WA1YVT 13,790
WD4SIG 12,672
K3TX 9,900
WD9GGY 9,504
W2SQ 7,811
WB1HIH 6,394

Canada Contest
0001 to 2359 UTC Wed., July 1

Sponsored by the Canadian Ama­
teur Rad io Federat ion. thi s contest
follows the same pattern as the Cana­
da Day Contest las t December.

Everyone can work anybody, 2
through 160 meters, both phone and
c.w. Sing le operator single and all
band, multi-operator all band only.

The same station may be worked on
each band and each mode for QSO
and multiplier credi t.

Exchange: AS(T) and QSO number
start ing with 001 .

Scoring: 10 points for each aso
with a Canadian. One point if with
anyone else. And 10 bonus points for
each contact with any CAA F off ic ial
news station using the suff ix TCA or
VCA.

Multiplier: NumberofVEprovincesJ
territories worked on each band and
each mode. (12 prov./terr. x 8 bands
x 2 modes for a maximum of 192 pos­
srbte.j

Contacts with stat ions outs ide Can­
ada count for QSO points but no multi­
plier. VEl's are requested to ident ify
their prov ince.

Frequency: Phone-1 810, 3770,
3900,7070,7230, 14150, 14300,21200,
21400, 28500, 50100, 146.520. C.W.­
1810,3525,7025,14025,21025, 28025,
5(Hoo, 144.100. Try phone on even
hours, c.w. on odd hours.

Awards: A Trophy to the overall sin­
gle operator winner. Cert ificates to
the top scorers in each category, in
each VE province/territory, U.S. call

W 1CNU 4.800
KA2CGV 4,764
Wl0PJ .4,554
K6ZH 4,416
K2TW 3,380
N5AIL 3.32Q
W5NR 3,132
KlWA __. . . • . . . . 2.196
N1NN .. . • . . . • . ... .... . . . . . . 2,091
AA6EE .. •...... .. ... ....... 1,908
WlJKA 1,408
AE6U 297
W7QK 216

Canada

CZ60U .... •... •.. ........ 275,796
VE1MX .... •... ... . .. .. ... 132,396
VE3MFT 55,719
VE3KZ 42,912
VE3CXL 32,195
VOl CA 5,984

Multi·Opr.

K3EST. 984,256

K1VTM was World High. K3EST 2nd
High non-European.

area, and each DX count ry. Also to the
highest score f rom a Canad ian non­
Advanced amateur. (No phone on 3.5­
21 MHz)

Include a summary sheet showing
all the scori ng and also a dupe sheet
with your log.

Mailing deadline is July 15th to: Ca­
nadian Amateur Radio Federat ion,
203-1946 York Avenue, Vancouver BC,
Canada V6J 1E3. Include a large
s.a.s.e. for a copy of the resu lts.

MOTOROLA
TRANSCEIVER

Motorola FM mobila
transceiver receives
450-470 u nl . translT1lts
144-174 Mill 10 waItS
~. IXRE·10llCW1
leceio« section lias dual
5QU!lICII " !'rNa'" line" .
two channels. and 4~

Khz: IF. 1TD-605OAB
transmitter uses 6146 in pov.oer amp . SIngle channel
output. and crystal treq ·latlx X24. IncludeS IX PN·
6003Bt 12 VOC Inpul power supply. 23 tubes. and
scllemalics Crystals. COOlrol head. and othef accesso­
ries nOI ayailable 6x 1OxI 9'1.~ , 26 Ibs Sh wi
Used. net creceeo. $55.00
Pritts F.O.B UIIIII. O. • VISA. MASTERCARD Acttptlld.
Allow lor Shipping ' Send !Of New FR EE CATALO G!

Addre iS Dept. CO • Phone: 4191227·6573

FAI. RADIO SALES
1016 E. EUIU••••• 110 $ I LIM A. O HIO ' UI02

CIRCLE 128 ON READER SERVI CE COUPO N

....-AUBBEA STAMPS
3 ""'" w/cal Sl!Jl $3.25 ppd.
Send check or ITIOl revorder:

G.L. Pierce, K8CAQ
5521 Blrkd.le W.y
en DIego, CA 9211

CIRCLE 24 ON RE.OER SEAYICE CO UPON
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THE INS AND OUTS OF THE WASHINGTON SCENE

Proposed Cuts Slash FCC Budget

VV"hile hearings are yet to be held
on the Reagan Administration's pro­
posed budget cuts, shock waves are
already being felt at federal agencies
and commissions throughout the U.S.
At press time, information available
from a highly placed spokesperson for
the government suggests that two
bureaus within the FCC-the Private
Radio Bureau and the Field Opera­
tions Bureau-will be hard hit. Fur­
thermore, the budget cuts faced by
these bureaus will affect significantly
their ability to support the amateur
service.

With respect to the Private Radio
Bureau, the government now is pro­
posing toelimlnate fourteen positions
during FY81 , with an addit ional eight
positions scheduled for elimination in
FY82. If these proposals are adopted,
it could, for example, result in delays
of up to 63 days in processing Hcens­
ing renewals, modifications, etc. (cur­
rently, the average processing time is
40 days). The backlog in rulemaking
matters and petitions, too, will in­
crease.

In so-called " compliance" areas,
the effect of budget cuts will be two­
fold;

1. Therewill be lessened availability
of FCC personnel for attendance at
amateur even ts (these people normal­
ly come from the Education Branch of
the Private Radio Bureau).

2. There will be lessened availability
of legal personnel for the tonow.up of
enforcement proceedings.

Budget cuts faced by the Field Op­
erations Bureau will have an equally
severe effect. While the FOB is cur­
rently authorized 508 positions nation­
wide, Its current streng th is at a level

°8603 Conover Pface, Alexandria, VA
22308
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of 457 positions. Furthermore, be­
cause of proposals by both the Carter
and Reagan Administrations, this Bur­
eau will only be authorized 441 pest­
tions by the end of FY82.1f the Admin­
istration proposals are adopted (and
much could change by the time this
column is printed), it is probable that
the FO B will c lose at least six f ield ct­
fices, including Cincinnat i, OH; Pitts­
burgh, PA; Washi ngton, DC; Savan­
nah, GA; S1. Louis, MO; and Little
Rock, AR. The Anchorage, Alaska,
monitoring station may also be closed
and abandoned.

By taking the above actions, it
should be possible for the Commis­
sion to maintain reasonable staff lev·
els at the FCC's other field offices.
This, in turn, will ensure that the Oom­
mission's en forcement capability reo
mains viable.

Personnel cuts are not the only
losses facing the FOB. Up to 70% of
the Bureau's budget for equipment
may be eliminated, while funds allo­
cated for automobile use could drop
off $115,000 to $70,000 in FY81 .

Clearly, budqet cuts proposed by
the new administration in Washington
will have a significant impact on the
FCC and on the amateur service. What
cuts are actually imposed, however,
will only be known after hearings are
held on the Hil l.

R.F./. Complaints
Continue To Rise

Jeffrey Young, Enforcement Divi­
sion, FOB, FCC, reports that during
the f irst quarter of FY81 (October, No­
vember, and December 1980), r.f.1.
comp laints to the Co mmission total­
led 20,851. This is up from the 19,444
complaints f iled during the same peri­
od in FY80, and indicates that r.1.1. is

still one of the major problems facing
the FCC today.

Of the 20,851 complaints received,
Young noted that te levision receivers
were the victim devices in 16,407
cases. Of these, CB operations were
alleged to be involved in 12,753 cases
of t.v.l., while amateurs were cited in
686 cases.

In all , CBers were alleged to be in­
volved In 14,420 r.f.i . complaints , while
amateurs accounted for 1,215. Of
great significance to the Commission
was the fact that 491 of the rJ.L cases
received cited interference to amateur
operations by other amateurs. Put
another way, over 40% of amateur-re­
lated complaints cite amateurs as
both the sources and victims of Inter­
ference. As reported here last month,
such high levels of interference within
the amateur service have resulted in a
top-down review of enforcement pro­
ceedings within the Commission-pro­
ceedings which will almost certainly
result in new procedures for handling
cases of malicious interference.

Commission Poised to Move
On Amateur Violators

For several months, two U.S. ama­
teurs-one in the southeast and one
in the northeast-have been alleged
to be causing intentional interference
to the Maritime Mobile Net. According
to the Commission offic ials, the Inter­
ference has produced a " virtual ava­
lanche of compla ints," and several
Congressional inquiries have request­
ed clarification in the matter. When
sufficient evidence is collected ,one or
both amateurs will be cited for caus­
ing deliberate interference to leqltt­
mate amateur operations. Note, too,
that this case may result in a total reo
evaluation of the type of evidence
needed by the FCC to cite amateurs .
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"-'At lasl! ! - • safely belt desigll8d to~

Ille DIety ..eds at radio amateurs. radio
SlaliOnS. TV s lations, boat OWner$. painlers.
eonslruc:11on wor1<ers. mainlenanee people
- .nyone ",ill'l tile nood 10 c limb - I'IO\lf a l
.n . Uoro.ble price.
Ou, "ONVSalely Bell" is I,tied wilh 1.0(\'''''
lorged , 1""' ''0 '' rings. OnlOone is spIie«l.
3 1001 lengU., 01 '1>. (\iameler nylon rope Iii·
ted ",ilh • drop lorged eteer s nap hook. The
3" wide nylon bOdy comlOl'1 pad is secu.ed 10
1'4 · wide. 9500 lb, test nylon webbing,
wh iCh i, resin or late~ treated for a b,asion
,esls tar\Ce. The belt I' adjusl.bl. up 10 , lze
4&" w. I.I.
Only $39.95 plu. $3.00 lor posl. ge . nd h....
d llng . NJ ...Idan" . dd 5% .ales I••.

UPI Communication Systems. Inc.
Mail To: P.O. Box 902 ' Saddle Brook, N.J. 07662
N.J. (201) 279-7528 • (800) 526-5277
(Office) 481 Getty Ave. • Paterson, N.J. 07503
Cable: Unipage Telex : 642597

NOW AVAILABLE
ONV TOOL POUCH

DESIGNED FOR ON V SAFETY BELT
$9.95 EACH

sn,p","9 . .. . ...,.."" P"'P"'"

OSHA App.-CMMl
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"aNY SAFETY BELT"
A "MUST" FOR SAFETYl
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Pay-TV Company Considers
Legal Action Against
Radio-Electronics

Mark Fowler Tops List
Of Potential Chairmen

At this writing (early spring), the
leading contender for Chairman of the
FCC is a as-veer-om Washington com­
munications lawyer, Mark Fowler.
Fowler's firm represents a number of
broadcast Interests in Washington,
and so Fowler is very famil iar with the
Commiss ion and its operations.

Whether Fowler will actually get the
chairman's position, however, is not
certain . The longer it takes to appoint
the chairman, the greater will be the
compet ition for this job. The reason
for this is that as more and more posts
are tilled In the Federa l city. losing
candidates for these positions wi ll
cast about for other jobs, including
the one that Fowler seeks.

Until a new chairman is appointed,
the FCC's Acting Chai rman is Com­
missioner Robert E. l ee, whose term
expires in June 1981.

the technical standards without a sig­
nificant increase in the total cost of
the denture cleaner.

In denying Clairol 's petit ion, the
Commission stated, "We believe that
it is in the public interest to prov ide
denture wearers a low cost denture
cleaner which takes advantage of ul­
trasonic technology, but not at the ex­
pense of the public who may want to
use this part of the spectrum for com­
munications purposes."

G",~ YO,,1 low PO"~1 2 '''~ l ~' "q ltal p"nrh h~

rl~hy~,mq a pot~nt 1" ..all s,qnal ... t" nnly Twn
..~rr~ 01 lIuve .al~n ilYa,l..hl, 'f'1 "I' 1m 100 .",11.

....n'lIlIvel Cnmpa(1 ilnrl conYf'n"n t to mount
YoCom's Mod, 1 2C02" " ,dnl 10' ril' boa. Of

iln~wh~r f' ~n,, 'v e nor a 12 YOC 5n"H' ATonly
$849" 1$ 999" lor 100 mW rl"~ el n', .he
Ilf'llf'rl (O"'I'"",on lor ~ o ur O. ,,~ p f "rom", Henry
rrom K,nwoon M01 nr n l ~ STanrlilr rl W,I.' Dn

Y ~''I> Of oth pr 2 ""Ipr fM I'ml.hl ,1

• 2 0' 2 ..an ftO" ..nal d. ;ve (sp ec.ty)
. 2 ..an model dehnrs 15·20 ..ailS ..IIh only

one ..all of d"oe
• 10 MHr band..,d th 10. tAft 0' MARS
• MulS an apphublt FCC specihu !;ons
• 200 mW d ro v, mD rl~1 p~"mU 0fle"r,nq Icom

tC·2A O' Yauu FT ,20 1R on Ih~" banel ~ · s..o,nq
10.. po.. ~. mode

• On l~ sB4 95 (599 95 to, 200 mW droo e)

Ask about our 50 and tOO wart amplifiers
for use with tow-power hand-held radios!

Availab le now fr om your local amateur radio dealer o r o rd er direct :

\
1 .1O,-,Ct.l. Box 219, Prospect Heights, IL 60070

PRODUCTS CORPORATION :z"= (312) 459-3680

Handful
of
POWER

the failure of its device to meet the
Commission's technical standards
was the result of their being unaware
that this type of household appliance
was cons idered by the Commission to
be a piece of ultrasonic equipment
which was subject to Part 18 of the
Commission's Rules.Clairol al so indi­
cated that they have made an exten­
sive effort to comply with the Rules,
but that no redesign or filter insta lla­
tion produced a unit that could meet

Reminiscent of the "blue box" scan­
dal that hit amateur radio some years
ago is one involving the publication at
a schemat tc for a pay-TV decoder in
RadiQ-Electronics. These decoders
are used to unscramble signals radiat­
ed by subscription television stations
around the country. According to New
York magazine, larry Steckler, pub­
lisher of RadiQ-Electronics, is quoted
as saying, " there may be questions
about the legali ty of using such a de­
vice, but there's no problem wi th print­
ing Information about one."

Ac tually, the use of illegal decoders
to pirate subscription television sig­
nals is a violation of Sect ion 605 of the
Communications Act of 1934 (as
amended), and may involve violations
of a civil nature, as well.

ON-TV, a subscription television
service in Detroit, is considering legal
act ion aga inst Radio-Electronics be­
cause of the decoder article.

FCC Tells Clairol
To Clean Up Its Act

In February 1980, Clairol,lnc. filed a
petition with the Commission to per­
mit Otatrct to market an ultrasonic
denture cleaner that does not comply
with the conducted radio frequency
limit for ultrasonic equipment. Spectt­
featly, the r.f . voltage conducted from
the unit back into the power line ex­
ceeded the 1000-microvolt limit fo r de­
vices operati ng at frequencies below
490 kHz (the Otalrol denture cleaner
operates at 58 kHz).

In its petition, Otal rol claimed that
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This month by

ROD LINKOUS. mOM

NEWS OF COMMUNICATIONS AROUND THE WORLD

Phil Weaver, VS6GT, used a KWM-2A
plus a 30L 1 linear with an interswitch­
able Drake 'B'line to the linea r and out
to a long wire or the Telerex Monarch 6
etement tribanderas GR9CT in Macao.
A super station setup giving a DXpedi­
tion a tas te of luxury. His hos t Fernan­
do Pinto, CR9AK, and hIs XYL were
fantastic hos ts. Phil spent seven solid
days ar the rig only to be dragged away
to eat and sleep occasionally on the
first trip. With a second operator, the
next trip made operating around the

clock easier.

ting the next hundred a littleeasier.(At
first I thought I should be asking for
advise, not giving it.) I discussed the
how of using a good OX bulletin to do
just thaI - be at the right place at the
righ t time. Th is article is wr itten as a
result of that OSO. It is a way of doing
it easier and not necessarily the way.

«ny weekly OX bulletin must con­
tain a sufficient data base worthy of
being read, for it is not only a news­
worthy publication, but one giving sta­
tistical data as well. A OX bulletin
without multiple OX reports is like the
Wall Street Journal without the New
York Stock Exchange results.

Table I is a sample extract from QRZ
DX edi ted by K5FUV. Since many are

""hat do old OXers do when they
have most of the rare QSL cards?
Seems like many become dormant un­
til the next new one comes along. The
pileup on Desecheo proved they're
still around-most take to other inter­
ests. Some take the OX slot on the
band to reminisce about the tough
ones; some go on chasing OX to keep
their hand In; some keep in contact
with their OX-oriented friends; some
keep on collecting the OX awards.
Chasing the five band awards is a
choice of many. Getting another OX
station in the log on those other bands
takes more than luck. It takes ...

Knowing Where And When
Old you ever wonder why your OX

buddy always seems to be at the right
place at the right time? It's probably
what he reads. I am one who doesn't
believe it is blind luck. It takes pa­
tience and knowing the OX game.

Most of us have heard " the key to
good OX is a good OX bulletin." Then,
like most , we take that at face value.
Generally, the next question is "to
what bulletin do you subscribe?" The
avid Dxer will usually reply wi th a ccu­
ple of names. Whichever bulletin he
uses, one thing he is most interested
in is when is DX on and where is the
DX? And that doesn't mean geogra·
phy. The operating habits of the
sought-after OX station are more lm­
portant than a backup transceiver.
The schedule for a oXpedition and
their operating plans are often essen­
tial to scheduling the OXer's vacation
and other means of being at the rig
when the guys get to that rock in the
middle of nowhere. Those are the ob­
vious!

Recent ly, a new OXer caught me on
the air. (Yes-the antennas are back
up.) This bright young lad living in the
midwest wasn 't near a OX club. His
first question was about o Xing in gen­
eral. Then after telling me he had work­
ed his first 200 countries in 18 months,
he wanted to know how to make get-

-5632 47th Avenue S. W., Seattle, WA
98136
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interested In the low bands, I selected
the 75 phone li st ing. (I bet a lot of you
didn't know this much OX was on 75 in
a one-week period .) Besides telling
you the obvious-who has 75capabili­
ty (which Is a big item in itself)-it
gives you great insight into the when
and where question.Since 75 is a dark­
ness band for ronc-naut communica­
t ions, the time a station was heard is
reduced to a typical 12-hour window.
Unlike 20 meters, where the band Is
open around the clock, "when" be­
comes an eas ier question. To narrow
the window down with respect to a
given country or station Is even easier
using the ta ble. From the list you know
when a given call area In the U.S. heard
the station and probably had propaqa­
tion. Propagation to an area is reflect­
ed by looking at several countries in a
geographical area. The table reflects
that the British Isles opened to the
east coast as early as 2314 and re­
mained opened until 0518. Long path
openings were not noted in these re­
ports as they occur at sunrise on the
west coast, around 1400 GMT_

A quick scan of the list will allow
you to identify a specific station or
country. With two or more consecutive­
lists you can better narrow the t ime
down. For example, if on three lists
you shou ld note the following;

JY5XX 3789 0445 02 Feb W1
JY5XX 3788 0532 02 Feb W0
JY5XX 3788 0440 26 Jan W3
JY5XX 3788 0430 19 Jan W4
JY5XX 3788 0518 19 Jan W5

you can draw some general operating
conclusions: (1) JY5XX Is a creature of
habit , (2) he has a good 75 meter capa­
bili ty, (3) he Is a loner. How can you de­
duce this? From the three reports we
know for th ree consecutive Mondays
he was on th e same frequency (not too
qulck-ctwo different receivers) around
the same t ime. He was heard by more
than one call area, thus he probably
has a good setup. Since he was the on­
Iy one reported around that frequency
at that time, he is not prone to group
events, although he may have had an
MCEE.

So if you need JY5XX on 75 s.s.b.,
start listening at 0430 around 3788 on

s.y You S.w It In CO



Call Freq GMT Date Area Call Freq GMT Date Area
3A2EE 3.778 0509 31 Jan Wl F08DF 3.793 1150 24 Jan W4
5T5CJ 3.799 0752 01 Feb Wl GJ3AM E 3.791 2321 01 Feb Wl
5T5JD 3.789 0119 30Jan W4 GM3TCW 3.791 2314 01 Feb Wl
6Y5MJ 3.790 0300 01 Feb W5 GU3KFT 3.784 0239 02 Feb W4
8P6KY 3.785 0641 01 Feb Wl GW4 ELI 3.790 0518 01 Feb W5
9Y4VU 3.796 0525 26 Jan W9 HK4EZ 3.784 0610 07 Feb W5
C5ACO 3.795 0620 01 Feb Wl HR3JJR 3.790 0211 31 Jan W9
C02CI 3.798 1159 27 Jan W4 HT1MAT 3.803 0553 31 Jan Wl
C03VR 3.792 0223 31 Jan W9 JA7NX 3.798 1204 31 Jan W4
CP6El 3.780 0737 31 Jan W0 JY5ZM 3.789 0445 02 Feb Wl
EA8lS 3.781 0625 05 Feb W5 KC6MW 3.798 1414 27 Jan W0
FG0FOK 3.784 0233 02 Feb W2 KG 4ET 3.792 0437 31 Jan W4
FG0FOK 3.780 0254 04 Feb W5 KH6ND 3.789 1147 31 Jan W 4
FK8CR 3.796 1206 30Jan W4 KP4KKlDU2 3.790 1130 03 Feb W l
FK8DR 3.793 11 50 27 Jan W4 Table I- Typical band report.

Harvey "Harv" Sandal, KH6GB, of
Wake Island DXpedition fame as
KH6GBIKH9. He gave many their first
chance at Wake Island in a long time.
He also operates from other rare Pa -

cific spots when time permits.

Mondays. It doesn't mean you'll work
him, but you'll have a good chance of
being at the right place at the right
time. It is an espec ia lly good thing to
know if you' re gett ing up In the middle
of the night.

Th is scheme works well on all
bands. The key to success in DXing is
like most endeavors-do your home­
work. When I said that to my young
friend in the midwest, he said, "Maybe
now I can get my school homework
done too." I know In my case, when I
am still hunting for a few, it is a vital
tool in the pursuit. As I chase 5BWAZ,
th is is expectally true. Unfortunately,
the system also indicates if I want a
lot of good OX on 10 meters I need to

Shin-ichl " Kan" Kano, JH 1GZE, holds
on while working the high bands. The
loca tion of the TV set resolves the TVI
inquiries fast. Like W7PHO, Kan does­
n 't miss much on the bands or the

tube. (Photo via K7ZA)

Available at selec ted
dealers . add $2.00
postage and handling
in U.S.A.
WRITE FOR LITERATURE

»3 w.lAKE ST., CHIC"GO. L 606OIl - 13121 263-1_

3,5-30 mHz $17.95

optimized 14-30 mHz
includes hardware for
2" boom $21 .95

Beneher
1:1 BALUN

Model ZA·1A
ModeIZA·2A

• Lets you r antenna radiate-not your coax
.. Helps fight TVI-no ferrite core to

saturate or reradi ate

• Rated 5 KW peak-accepts substantial
mismatch at legal limit

• DC grounded-helps protect
against lightning

.. Amphenota ccnoectoe: Rubber ring
to stop water leakage

~Rugged custom cvcorece
'iJiII' case. UV resistant formulation

~ Heavy threaded brass
'iJiII' contact posts

215 (14CHP/294
215 K8HVI218
215 .. .•••. XEINII218
250 ,K90VBI211
250 .. •. • . , K1VHS/262
250 W""LU~

ZOO ••.•.•.• . KiTII211
zoo j5J HWI201
zoo W9MYG12OO

993 OK4U
994 GI6YM
995 15JHW
996 .. .. • .. ... , . 18WY
991 IlSNW
998 ... . • . • . W06BNH

215 W.BVI215
250 K1VHS/252
ISO EA!iOR/18 1
ISO OE~HUl55

1SO . ..•.. W$MYG/1!50
1SO OK1KZ1150

468 , EA!IOR
.ca9 .. . . . •. • . OE5AHL
.90 WB80GM

C.w.

310 W3GRS/311
310 F2M0I31.
310 ....•.. 0Z3SKJ31.
XlO.••••.•. NSAV!309
XlO .•.•.. , NSAWI301
XlO•.•.. W,UWTGI3O!>
XlO .•.••. OK ,IllP/304
215 ..... JH1VRQ.'M
215 .•.•.•.. AI8$I291
215 LA1JC1296

961 ...... ". JAgOQM
ll68 . . . • . . . . . . N2BOL
969 W06EOP
990 ,SM1COY
991 KB2TY
992 , .. P290P

8.8.B. Endorsements

C.W. Endorsements

0185 ........• W9 NUO
.t86 . • . . . • . . •. GI6YM
.cal 0K1KZ

310 NSAVI3 ' .
310 .••... W3GRS/31.
275 ...••. W.OEU299
275 JH1VR0/281
275 4Z40Xl2llll
215 K90VBI281

CO OX Awards Program
S.S.B.

The tOlall'lumber 01 acUve coul'l1fles Is 318. TI'>e basic
awa'd fetl for subacrlbers 10 CO Is $-4 . For 1'I01'l·subsc,lb­
llfS. II Is $ 10, 11'1 O'der 10Quallfy for thoe reduced subsc,lbe'
ral", pl"ase el'lclose your latest CO mallll'lg label wl1h
you' applicatiOn. Endor S'lment fee for stiCkers Is $1 .00.
Upd alas not Il'Ivolvlng I he reeceoee of a stick" , a '" mad"
j,ee when an SASE Is anc losed forconfl,mal lon of total,
Rules and application lo ' ms 10' me CO OX Awa,d s P,o­
g,am ma y be oblalned by sendil'lg a bu sll'less sl :e. No. 10
"".elope. se lf·address"d and SlamP8d. lo CO DX Awa ,ds
Manag,, ' . 8111y Wil li ams. N4UF, 911. Rio SI. Jahns Or.•
Jacksonville . Fla . 3221 1 U.S.A. Fore,g l'l slallons should
Il'Iclude e, lra poalage 10' air mall 'ep ly.
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TUBES BOUGHT SOLD A~O TRADED
SAVE SSS HI GH SSS FOR YO UR TUB ES

19 ., , .. SM3EVR

135 N8MC

353 , WA4ZEC
354 AB8l
355 . . . . • . . , N l 7P

5081 . ... . IT9XNM
5082 .. .•. , W8MUl
5083 N 4BOD
5084 ...•.. , .. , .. K1RB
5065, .. , .. , .. WB9MSV
5088, .. , .. , JA6CBY
5067 YU20M
5088 YU2XIM
5089 JH1NTG
5090 , ,K80M
5091 .••..... , .. F6DZO
5092 , YU4FRS
5093 ABliM
5094 , .. W1AIN
5095, .. , ......•. AB8l
5096 .. , ,W08RIN
5097 .•. . . .. , AE8W
5098 ........•... WeTU
5099 . . . . .. . . •. . HA8UB

2167 .•.. , JA1EHA
2168 , K3ZUF
2169 WB7RGN
2170 ........ .• JA3RWJ
2171 ....•...• JHBMXH
2172 N8M C
2173 , G3MJT
2174 , KE4E
2175 , .. , .. K1RB
2176 WA5ZGI
2177 AB8L
2178 .•..•.. , N9l E
2179, , KB9BR
2180 , KBaDC

14 .... , .. , .. .. JR1AOQ
15. . ..•.•. SM3EVR
16 , , ON5NT
17 , , .Ol7AA
18 , JA1DUH
19.•...... .•. . _W8UVZ
20 . . . ..... KtlZZ
21 . , .. • . . . W6KUT

84 ., ., , .WB8ZRl

122 ...•. , •... ,W6KUT
123. . • • •..... ,JA1WVK
124 FGW YMIFS7
125 , W2ARQ
126 , JH1HGC

17 .•. . . ...... , .. K5AU
18 •........... , .K5AQ

5062 , JA4AO
5063 , EA3JJ
5064 W9NUD
5065 WDflFSI
5066 .. WA2FUE
5067 WA20 AX
5Cl66 . G3GNM
5069 ...• .. . .• . WOBIFX
5070 SM6J HO
5071 , , SM7CLZ
5072 .. , . , SM6CTO
5073 .... , SM6DEC
5074 ...•. , K5VWW
5075 VE3JKZ
5076 , . . WfJCYY
~77 .....•.. .. ON6RA
5078 .. YU2RJT
5079 .. . EA7ATE
5060. . .. JA211G

350 , .. . . K2Cl
351 , .. • • . . . SMMJU
352 . . . . . .. 13PQM

2153 , . WB8YQX
2154 . , , .. W6SJC
2155 WA21FS
2158 W09JKT
2157 WA7MOK
2156 K9lWT
2159.....•.... l U3AJW
2160 .. , PAllHB K
2161 . . SM6CTQ
2162, W5SGT
2163, , I'S1Al P
2164 WB5QBV
2165 HKllEHM
2166 HK3DDO

6 .. , . .••• . . . JA6DWA
7 , , ,W8AI'
8 JA8EAT
9 . . .. .. K7UR
10 DL1PM
11 , , .. SMMJU
12 .. , , . W4DR
13 , YU2RTW

134 EA2IA

40 Meter C.W.

C.W. and Phone

80 Meter Phone

20 Meter C.W.

20 Meter Phone

116 •.......... WA21FS
117 , ., SMMJU
118 I' K3AXT
119 . . . . . . .12MQP
120 ,G4CI'P
121 •• .••....... JI'1IZA

82 SMMJU
83 ., , N6AWO

10 Meter Phone

All Band WAZ
5.5.B.

10 Meter C.W.

8, ,W6KUT

15 Meter Phone

The WAZ Program

App lications and reprinl s of the lalesl ru les ma~ be ob­
tai ned b~ send ing a se ll addressed slampeden_elope\30
cents) s ize 4'1, )( 9"" to the W A Z Ma nage" lao
Heij sms n.W4KA, 1044 S.E, 43 Street . cacecc-ar, Flo , lda
33904, App licants lorwarding OSL cards either d l,ecllo
the W A Z manage, Or 10 a cneee point should in clude suf ·
ll c ienl pos taga l or sale ralum 01thel , OSL cards. The pro­
cess,ng fee fo' all C,O. awards is $4.00 lor subsc, lbers
and $10 10' non·subscr ibers. In order to Quallf~ lor the
subscr iber rate, plaase enclose ~o u r iateet CQ ma iling
label wilh ~our app lication.

OX Extra
DE KH6GB (Thi s note was in reo

spouse to my request for a card and
photo for the OX column.) BT I'm an Air
Force Captain on active duty in the

operate from the east coast. That is so
I can get with the gang on 28,750
around 1300, which isn't open on the
west coast at that time.

Thi s brings up a couple of other
things you might have missed if you
didn 't look closely at the list. The Rua­
sian stati ons operate in a window be­
tween 3618 and 3648. The VK' s are
around 3695. On several t n-meter lists
I noted the gathering of many on the
high end of the band, where I usually
never tune in. Now I do!

In summary, a good DX bulletin with
detailed report s can tell you where
and when to listen. It also w ill tell you
where the water holes are (nets, etc.),
and last, but not least, what propaga­
tion is like. It will el iminate looking for
a one-in-a-count ry stat ion on a band
he doesn't work . General long-term
operations can be reported by the
magazine columns. We try to do that
here. But the day-to-day DX game is
enhanced by a good DX bulletin . Re­
member the bulletin you choose is
on ly as good as the report s it gets. So
report the ones you heard to the bulle­
tin o f your choice. And send us the
general news you'd like to share with
others .

QSL Help Wanted
After trying the call books and the

bureaus, a couple of our fellow DXers
are st ill having a tough time chas ing
down the fOllowing: KX6NB (78);
VP2VEH (78); XW8CO, and ZE8AX (77).
If you can shed some light on the cor­
rec t mailing route please drop us a
note. Some other dark horses: AC5PN
(56); KM6BI. Paul, (60); 707CY (71);
5A2TY (58); F08AP or F08HA (59) or
A6XG (74).

OX Clubs
The 1981 off icers for the Madison

OX Club, Madison, Wiscon sin are: Don
Bucholtz, WD9CWJ , President ; Ken
Dixon, W9XM, Vi ce President; Gary
Turner, WD9CPX, Secretary; and Den­
ny Ruskin , K9BIL, Treasurer. (Thanks
QRZ OX)

Missing QSL Cards
If you think you were the onl y one

not getting a TG9CH card back from
the 1979 CO Worldwide CW Contest,
the note from W400 may expla in.
" TG9CH operat ion DISALLOWEDt
Seems multi-op operati on not allowed
except at TG0AA. TG9CH had her li­
cense revoked and rig conf iscated. I
have been trying unsuccessfully to re­
so lve. Sorry! "

Allow $3.00 M,nImum For UPS Chaf~

40 wan flF powe, lran5'510r 2N6084·$lJ.SO
l inea' RF Iran5,,10" In stock

fimac T"f>~5 & Acc~S50nt!. m Srock
WTJre Or phone fo r f ree caralog

T UBES-BOUGHT SOLO AN D TRADED
Premium Prices Paid for EIMAC TUBES

CO

'OUR HAM TU8E
HEADQUARTERS!

MOBILE TOWERS
by ALUMA

FOR MOBILE VAN.
TRUCK OR TRAILERS.

USE FOR COMMUNICATION OR
CHECK YOUR SIGNALS.

HIGHEST QUALITY
ALUMINUM & STEEL

• TELESCOPING Cra nk-Ups 10 100 It

• TIlT·OVER MOOElS
EalY to Inllall . Low Prices.

EXCELLENT FOA
HAM COMMUNICATIONS

LARGEST EIMAC DISTRIBUTOR-CALL
BRAND NEW···· FACTORY GUARANTEED
TOP BRA ND Popu la, Rece l. ,ng Tube Tvpes

FaclOf V 6o~ed F REE LIST A. atlable­
Inc ludes tu ll lone of RF Power T'aO\ ll lors

M,n,mum O,de, 525.

MONTHLY SPECIALS
:UOOZ $85.00 68838 ..•.. .$5.50
:J.500Z 85.00 7360 , .. , 9.1 5
4-400Z 80.00 n3SA : .26.00
4CX250B 39.50 8122 , , . 64.00
5728 38.50 81S4l 8.50
8' 1A 13.00 8873 115.00
813 , 45.00 8874 175.00
81488 , 4.95 88n(3CXl500AI .. 395.00
6360 , .. , 4.95 89oa . . , 8.95

CIRCLE 50N READER SERVICE COUPON.. SayYou SawIt InCQ



MIXED

THE WPX HONOR ROLL

The WPX Honor Roll is based on the curren t conf irmed prefixes whi ch are
submitted by separate appli cation In strict conformance with CQ master prefi x
list. Scores are based on the cu rrent prefix total regardless of an operator's all­
time count. Honor Roll must be up-dated annually by addition to, or to confi rm
present tota t. 1f no up-date, fi le will be placed into "inactive" unti l next up-date.
No fee required for addi tions to Honor Roll totals.

~~lIbooks
NOW READY!

••

When ncomes to

AMATEUR
RADIO QSL's .

it's the
ONLY BOOKI
USor DX listings

Her e t hey are! Ttle latest ed lllon s. World ­
f llmous Rlldlo Amateu r Callbooks, ttle
most respected an d com plete l isting o f
rlldlo amateu rs. trsts ca lls, uce nse classes,
ad d ress In fo rmation. L o aded with specia l
f eat ures such as call changes, pre fh<1Il5 o f
the wor ld, stan dard t ime Chart s, w orld­
w ide QSL bureaus, and mare , The U.S.
Edition features o ver 400,000 listings,
w i th o ver 100,000 changes from la st
yea r . The Foreign Edition has o ver
300 ,0 00 listings, over 90,000 changes.
ptace y our ord er for the new 19 81 Rad io
Amateu r Callboo k s, available now.

graded again. However, much of the
fu n of operating the lower portion of
2O-meter phone was lost, as I was
quickly told J caused intolerable inter­
ference to the Wake Island v.h.f. airl
ground radios located just a few feet
away from my setup.

Official business also took me to
Johnston Isl and (/KH3) last November.
I managed to get In a few even ings of
operating through the kindness of Bill,
KH3AB. Again, my pr imary bu siness
kept me from going around the c lock,
and I apologize to the many operators
who kept shouting" __ • j ust one more,
one more . • . ." when I announced my
intention to QRT soon. AR Harv gave
many a new country from the rare Pa­
cific islands and hopes to give out a
few more before he returns to the
main land later th is year.

From The Pileup
The tidbit source Is given In paren­

theses. The stack was a li ttl e shallow
th is t ime around as the bands were
good and the OX was plent iful. That's
what happened to the photos too. So
keep those cards and photos comi ng.

Watch for 9U5WR, Burundi. The call
sign is issued to the c lubstation at the
local technical school in Bujumbura.
The custodian Is George, SP68AA.
Permission is granted for c.w. opera­
tion only. This is because the local

communications f ie ld. I received my
original Novice ticket In 1954, but It
lapsed for nonactlvtty In 1955. I've
been pretty much allover the world , ln ­
eluding a three-month tour of duty on
Spratley(yes, the Spratley) In 1957, but
didn 't realize the significance to the
OX world at the time. Shortly after be­
Ing assigned to Hawaii In 1977, t re­
tested and was granted Novice call
KH6JUO. I upgraded in 1978 and got a
new call , KH6GB. One month later I
was sent to Canton Island (/KH1) for a
week where I spent my evenings oper­
ating my newly-purchased Argonaut.

I was involved in the Enewetak nu­
clear debris cl eanup, made six trips
there in three years, and got a Tru st
Territory call of KX6PW. Each trip to
Enewetak went via Wake Island, and I
managed to spend my spare time
there also operating QRP, Thus far I
have made four separate trips toWake
Island and have been fortunate to be
allowed to operate IKH9 each time.
However, I don't call the shots on my
tr ips, I have business to conduct, and
ham radio takes a back seat. It 's
somet imes diff icult to convince other
stations that I can't stay on the air
around the clock. By and large, most
are understand ing and I try to set up
schedules to benefit as many as
possible.

Just prior to my last Wake trip I up-

OHler bOt h bocks at t he sam e t im e l o r
$37 .45 Includ ing shi p p in g.

ORDER TODAY !

$ 1 7 .9 5 $2.55 $20 .5 0

b ch Shippiftg TlIlal

$ 16 .95 $2.5 5 $ 19.50

U US (;allt:!OO .

o Fore'\l"
Cilllt>oo<

Pegasus on blue field. reo lenering 3 M wiele x
3· high. Great on jackets and caps. Sorry. no
cameners .

O rder from you r dealer or d irectl y !rom
t h e publisher . A ll d i rect o r ders add $ 2.55
for sh i PPing. Illi nOiS residents add 5 ,..
sales tal( .rSill SPECIAL LIMITED OFFER!

~ Amateur Radio
. • Emblem Patch
-- - only $2.50 postpaid

T50 .•.•.•.• . 12h11 0 P
716 EA3KW
7I o I6NOA
8ll9 IIRlZ
890 WB8VOX
85 7 ISAFC
66O•.•.•.•.. KL7AF
633 ....•..... N3RL
629 •.•.•.. YUJA PR
605 •.•.•.• W88ZRL

002 K60 1
85 1 , KBCH
801. KL7AF
753 .. •..... .. N3RL
750 , .•.• .•.. 12MC P
727 K7AGJ
725 ,WB8VQX
710 WB8ZRL
881. .. •. .. .. . K20F
650 KAJA
&l7 •.•.•.• weYMH
&l• • . • . • . . . OK7XX
603 •.•.... WD~IHV

11 46 .. , J HlVRO
1130 W(l5FU
1115 ,INJANE
1114 WA1JM P
1108.. .. .. , K2FO
10111 , PY40D
1018 SM3EVR
1002 , PA2TMS
1001 VUJAPR
1000 .. • . . . . . K8LJG
968 W7CB
920 WIIUB
914 N6JM

!Il9 PY3BXW
893 VU1AG
867 I6ZJC
85 1 W2NC
850 ZP5AS
&to _ClmA
l!JO.6 WA2AUB
802 I. LCK
790 NlAC
770 WA2FKF

S.S.B.

1350 .... •... . KE~ I

1332 W9FO
1309 SM7TV
1300 N6AV
1260 . • • •• • • . 12PHN
1238 YU1AG
1205 DLl MO
1190 N6FX
1186 K6ZDL
11 7i . . • . • . VU10DS
1168 . • . . . •... . I6$F
1155 . . . • ... WBCNL
1151 UK3AAO

1023 .•.•. WMOMO
1016 .. .• .. . WfYOB
1010 ..• .• .• . N.NO
1169 DJ7CX
ll89 OE2EGL
967 • .• .• .• PA21' hII S
962 VU70DS
1l5O •••.••• JHWRQ
m ,w~eav
938 N6FX
lD2 weVhIIV

19<tl F9RM 1331 •.•.•.. . I ~Zsa

17&l IIAMU 1300 ..••.. PACI6NG
1708 IIZV 1268 YU78CD
1686 K6XP 1250 I8MBX
1632.....•. K2POA 1222 •.•.•.•. N~UU

1605 K6JG 1207 W90w0
1~504 I8KDB 1163 MU
1.50 K7VV 1105 •.•.. WB2NVM
1.26 N~MM ll00 _N2$5
l:M8 ZL3NS 10n DL1MD
1336 K5UR 1071 OZ5-Ev

2055 YU2DX 1577 ...•.. YU78 CD
2031 •.•. . . .. F9RM 1575 W2NUl
1923 K6XP 1566 , K5UR
1882 , K6JG 1538 PAISNG
1805 w~wv 1525 OJ7CX
1801 , .•... VE3GCO 151• . . . . . . W90wa
1773 K2VV 1~ . . • . • . .. N6CW
1740 W2NC 1.:M YU2RTW
1693 W3PVZ 1. 11 N.NO
1670 N.UU 1403 N9AF
1635 W7LLC 1383 ..••..... N6JV
1610 . _ DN.OX 1375 .•.•.•.• N2AC
16lM , . , . N~MM 131'lO ...•.•.• 'AA~A
1587 _W~BQY

C.W.

..... .....'''''116 kca DD INC.

A Dept . Q.........._..
925 Sherwood Drive
uke Bluff, IL 60044. U SA

1606 W8KPL 1305 K7VV
1540 . , W2NC 1291 G2GM
1505 ON<l-QX 1288 ..•... YU78CD
1~504 DLlCT 1235 W3ARK
1440 WA2HZR 123C W9f'O
1~37 K6JG 1222 K5UR
1396 K6XP 1220 N.ND
1365 N.UU 1216 N2AC
1350 N6JV 1205..•.•..w~eav

s.y You Sawll lnCQ

1175 DJ7CX
1140 .• .• . . .• N.hII h11
1126 . • . . ... V01AW
1031 ..•.•.. . 1<6ZOL
1016 W1WLW
1002 VU1AG
9&l N6FX
1128 I6SF
925 YU70DS

900 VE7CNE T50 JHWRQ
lIl6 l21XL 7~5 DJ3lR
8&t PV400 735 DLlMD
851 KH6HC 703 K2FO
834 YK4SS 7OO ..•.•.•. _K8LJG
827 JE 1JKL 67i UVRL
813 VUJAPR 862 AMA
l108 , . , .l5lZ 801 KL7AF
7!>6 . •. •.• SMtGloiG

CIRCLE 20H READER SERVICE COOP'OH .,



Mixed

WPNX

S.S.B.

19-f ... " •... _KA 1CZF
195 •..•.••.•. KA8FOW

lJ8.' OK1KZ
1385 YC1GJ
1386 DJ2UU
1387 DJ6V M
1388 JR2XJO
1369 K'SE
1390 EA6G P

2061 ..•.......... AJTZ
2ll5ll •.••.••.••.. K]CU
2069 , HA5BA
2070 Jl1llMFS
2071 N2AIF

912 OK.u
91 3 , .. KESJ
91( . , •. "" •. . , F6F MO
915 WB1 GCO

ISRIZ, VE7IG. KflSE. NeAJZ.
OK3CEE. JH1 XUP, JE3SAE, YC1GJ .
OK3C EE.
OK3CEE,

JH1XUP, K9QVB. DJ2UU. JA 1AJA,
OEl KJW. YC1GJ .
IIlRIZ. DJ2UU ,
OK3CEE, JH 1XUP, AC2J. K( CKS.
WB20 EU, JA1AJA, W2XQ. JE3SAE.
YC1GJ.
OK3CEE , K4CKS. WA3Z MY, KBBEC,
DJ2ulI.OKlDYK.
JH1XUP. WA70BH, JA lAJA,
K9QVB, VEnG. DJ2UU.

10 meter s:
15 meters:
20 mete rs:
80 mete rs:

Asia:

Af rica '
Europe:

NO. America:

OCeania:
So. America:

192 WB3I.UI
193 .••.•.••.• KAElFWE

Com ple l" rules and app llcallo fl lorma m.~ beObl.ifle<!
lly S.lnding . , bu siness·s l:" , sell ·add'nsod. s l.mped
env"lopallor",gn Slalions SflM " .'r,il poslag" II al r·mall
des,rldjloCQ WPX A*ards, SO l ( Mlndor. Dr.. To"anc" ,
cem. 90505 U.S.A.

The Northwest DX Convention is
schedu led for Portland, Oregon the
first weekend of August. Drop the W7
OSL bureau an s.a.s.e. for deta il s.
(a RM) TheOSL bureau in Guam forthe
KG6 and AH2 gang is still In operation
despite the new call books. The KHIll
bureau as listed is also in operation
for the Marianas. With all the new
calls being issued in the U.S.A., confu­
sion runs rampant. Send ing the cards
to the ARRL f inds them going to the
U.S. 6 and 0 bureaus, So you Guam
and Marianas guys and gals better
have envelopes on file there too.
OSLers should take note of possible

1317 O K3C EE
1378 12S00
1379 _.13DUB
1380 .. , W88AAX
1381 I(B9TO
1382 JR6GEJ
1383 KfeE

WPNX

Mixed

MIxed ' eco N3RW. WAJFWA. OK.tZZ, KESJ. F6FMO,
(SO JH1XUP. WB20EU. JA1Awz. WBIGCO.
JA7RPC. 500 JA1AJA. W1GO. 600 AEll . 1!0
WB6YOX. 800 K9UQN, 120 MK. 850 DJ8WO.
900 W2HAl. 1050 WAITKJ. SM3EVR. 1150
lN 3A NE. N(UH. 1200 N6FX. OLIMO. 1300
DJ6VM. reoo NlAC.

S.S.B, 300 OK3CEE. 13OVB. KagTO. JA6GEJ.
EA6GP. 350 W86AAX. K1CE, KAJA. 400
W5SGT. W1GO. OKIKZ, YC1GJ. (.SOWB8LXM,
KB90L. 500 WBllOOV. 12S0 U, JR2ll:JO. ecc
XE1XF, K(CI(S. W3GXK, DJ2UU. 7OOW88YOX,
lIfl iZ. IlOO AKIA. G(CHP 850 ZF>SRS. 900
N6FX. 1050 DLl MD. 1650 K2PDA,

C.W.: 300 JA2LMY. K8M YZ. AJ7Z. K7CU, HA5BA ,
JHBMFS. 350 AK9Z. JE3SAE. 0400 WB3JRU,
N2AIF. (50 DF9F M,W2XO. 500 G3JTO, FSDE
550 DJ2 IW. 600 EA 7AAW. 650 12DMK 100
HP1AC, 7SO DESAHL. 850 OK3CEE. 950
N6FX, VE7CNE. 1000 K90YB. 1100 YU7SF.
1250 N2A C.

Endorsements

c. W.
2061 OK3CEE
2ll62 JA2LMY
2063 K8MVl
2l:J6.f ...•.•..•. OESAHL
2065 _, .. AK9Z
2ll6e JE3SA E

co WPX Award of Excellence

Tho WPX Program

S.S.B.

W1JR

007 JH1XUP
908 N3AW
909 WB20El)
910 JA7AWZ
911 , JA 1AJ A

on 28575. He will take c,w, callers on
the frequency. (QRZ DX) Fresno is on
again! May 1,2, and 3. TS·830 for early
registration door prize. Should be the
normal big one. (The DXer) Jim,
VK9NS, of Norfolk Is regular on 40 and
BO, Watch 7062, 7005 and 3505, (QRZ
DX) VK0JS, Heard Island, is temporarl­
Iy off again. The Australian govern·
ment wants the group to wait for sum­
mer their time, A winter landing was
considered too dangerous, thus the
postponement. (Long Skip)

I am no longer the aSL manager for
KP2A or 4S7DX. All inquiries shou ld
now go to Henry, WB2MSH. (WB2VFT)
Steve, VK30T, now has cards pr inted
for the VK9ZD operation, Will is Is land.
Be patient as there is one big backlog.
(QRZ DX) The new ed itor of Long Skip
is Yuri Blanarovich, VE3BMV,(VE3FRA)
We concluded operation from FG0FOK
with 9,000 OSOs in the log and 150
countries. On to FM0FOL. (W6KGI
W60L) BOb, S79MC, reports that the
only active stations from the Sey­
chelles are S79RD, S79NLB, S7OOM,
and S79WHW, BiII,S79WHW, who wa s
quite active a little over a year ago,had
an equipment failure and now has no
rig , Also, if you ever thought the five
dollar license fee Is bad, how about
the $85 Bob just paid to have his Ii·
cense renewed . At one time, the gov·
ernment considered terminating arne­
teur radio, but has since decided to
continue to renew licenses, They also
will issue a new license to a penna­
nent resident after six months ' rest­
dency, but no license to visitors. (QRZ
DX)

OH2BAD, Miika, says the next, and
possibly the last, operation from Mar­
ket Reef will start Ju Iy 6, 1981 and last
for one week. It Is not clear Just why
this might be the last operation from
there, (The DXB) The situat ion with the
G3JKI/5A is stili up in the air. Ann ,
F6CYL, was reported to have the logs
but that proved false. The DXCC desk
has yet to validate the operation. So
think positive and walt. (LongSkip) Re­
cent rumors regarding an operat ion
from 4W, 70, and YI by the Roya l Jor­
danian Radio Society and others have
surfaced aga in. A call to Amman, Jor­
dan by K6LPL in February Indicates
there is no such operation planned In
the near future and the YI operat ion
planned earlier is postponed Indef in­
ite ly. (QRZ DX) K5LBUlSTill logs for the
period from 6 to 24 June 1980 have
been mislaid. Confirmat ions will be
sent out, i f and when they are found.
(CANA DX) Frank, VK9NYG , is expect­
ed to be on c ocos-xeennc for about
two years. He is a Novice and as ex­
pected is very inexperienced in hand­
ling pile-ups, so don 't get too rowdy
when calling . (ORXDX)KHIllAC has his
antennas back up, a little lower in
height but effective. (a RM)

2GlII UA6YR
20012 UA AE
20013 U85UOG
20« UBSJ IM
20015 . . • . . . . . . . UB5UBY
2GlI8 •..•..•.. UB5UC H
20011 UB5UOG
~ UF6FN
20019 UW3WZ
2050 UY5EI
2051 •.•...... WA.RRB
2052 W(WJ
2053 ..•..•..•. EA1TV

215 .• , .•. UA9-I SooI·1134
216 UB5-073-1916
211 , Ul1-o2s.66
218, , . UP2·038~72
219 . , . . , ... U02.Q37·26
220 .. . .. , OL·Lll5J15()(55

1M' UK6JAl
1352 UA6UOB
1353 UK6l.A1
13501 ......•.•. . UI8FAI
1355 ,. UW30 H
13!i6 ......•.... CT. NH
1351 ..•.•...... .. AJ 1Z
1358 OE3RGB
13M1 ..•.•..••.• OL9JH
138O 0F2SE

M AI6Z
890 UB5LCV
891 ...........• _A KI A

W2CC, GlOM, AI6Z.
. OZ
KAJA . UI8FAI ,
SP6f'ER.OK8NM.
W( MNZ.

Df"700.
QKI AYO. JA5SIX. UA3RAO. AI6Z.
•oz.
ezsc.

0400 AF7M , UB5LC Y. ( SO WB30NA. KBHF . 500
W[)9I1C. K7PJD, AC6Y. 550 Alez. 600
YE30US, AK1A, UW9SG. 700 OL3HC. 850
K9Z0, 1000 UK3AAC, 1100 UA3FT. 1200
SP9AI, 1(00 "1( "10.
3OOVK8NAT. EA6G K, KA3A. KB8RJ, UA6JAL.
UA6UOB, UK6LAI. UI8F AI. AJ7Z, DF2SE.
WA1JUJ. 3SO JFICCH, WA3PMI17. UA IAET,
0400 F6(:XB. ISJHW, (SO XF(MDX, AI9U,
UW3DH. CT( "l H, OE1RGB. 500 DK5wa.
DK3EG , 550 YK3NDY, UK5WAl 600 120MF,
DF700. 700 EA3KW 800 Z~RS , UK3AAC.
850 I6ZJC, DL9JH. 900 SMSCMP. 1000 N(NO.
300 WA3PMIf1. OK1AXT. OK I AYO. W(OOX,
UA3DEF. UAJRAO. UA.aZ. UA6A KT.
UA6LAH. UA6YR. UB5ID K, UMJIM. UB5UBV,
UB5UCH . U85UOG. WA(RRe. EAnv. 350
DJ2CT, KR60. K8KPM. K8HF, UA6AHX.
UA.....AE. .cKl wtlOGJ. JA5$ IX. UK6LAH. (.SO
K7PJO. AI6Z. UFSFN, 500 SM6I NC. WA..aMO.
DK5NM, 550 SP6FER. BOO KL7AF. 650
SP'ADM, DK1D KW. W(WJ. UB5VK. 700
DK1XX.800 KL7MQ. Nn e. 850 UA300 . 1200
tuNO.

Endorsements

S.S,B:

MI.ed:

C W.:

10 melet.:
15 metetl:
20 metet.:
010 metetl:
80 met"-I:

AI,.:
E" rope:
No, Am..-II;e:
Dc_fli.,

c. W.

13010 . . .••. VK6NAT
1341... , JF1CCH
1342 . .. EMOK
130&3 .. , WAJPMII7
13« ..•. KAJA
1345 .• , WA7JUJ
1~ .•......... F8CXB
1347 K88RJ
1~ I5J HW
'349 AI9U1m UAI AET

government Is afraid of political ever­
tones from s.s.b. operation. Equip­
ment is expected around mid February
... should be on now . . . or shortly.
George advises that the papers on
9U5WR have gone to ARRL. (9LlCA)
Pradhan, A51 PN, has been reported
on the W7PHO, lQ-meter, Fami ly Hour

Tho WPX Progrom •

2028 , ..... WAJPMII7
2029 . . 0 IO A)(T
2ll3O .. . .. . O K1AYQ
2031 ..•....•... KR60
2032 K8HF
2033 , , . , AI6Z
2034 , , W.OOX
20M UAJOEF
2036 UA3RAO
2031 , . UA.aZ
2038 . . • . . . . . . .UAflAHX
2039 UA6A KT
~, UAeLA H

191 WB3BYL

VPX
209. . , .. ,. ,UA1·113·191
210 . • . . . . . . .UA3-1 37·88
211., ,UA3-I (2,1133
212 UA(·l56-(11IM M
213 . . ,., .. ,UA&' 101-720
21( . . . . , .. , .U A9-13(-89

88S , AF7M
886 ........••.O~C
887 . . . . .., ••• K8l'IF
888 . .. .. ..... ACSV

Com"-'. ru'".fIll .pp1ic.,oon 10l'tTtI m.y be obllir>ed
lly _,n-g • busl.......IH. Hlt-lddreNed. stamped
"'felOpe If.-.lgfl sta llorla _ • • ,•• poslage jl ai ........;1
dni'ed) 10 CO WPX A*.rd..•· SOU "" fIOOfa o.~ TIX."rICe.cem 9ll&lS U.S.A.

88 • CO • June,1981 Say You Saw It In CO



QSL Information
Thanks to the following for the OSL informat ion: W6GOIK6HHD List.. QRZ

DX; Long Skip; K2FJ; K2TV; KKBK; VE7DZR; and WB6GFJ.

5 Band WAZ
Stand ings as of March 1,1981

Plaques ha ve been won by the following
stations:

Plaque No. t. ON4UN. John Devolde re
(Belgium)
Plaque No. 2, K4MOG, Gary Dixon (U.S.A.)
Plaque NO.3, SM4CAN, Kent Svensson
(Sweden)
Plaque No.4, AA6AA, Steve Orland (U.S.A.)
Plaque No. 5, W8AH, A lbert Htx (U.S.A.)

" " I•••••

Pr ice Is
F.O.B. Transcona

INCLUDES U.S.
Customs Out.,

KIT COMPLETE
WITH

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

Two Elements $182
ExtrB Elements $130

YOU NEED A
BATTERY - BEATER!! !

-= /~,-.;:- \
*~

/

BAnERY
EATER??

• ,
• /1.-_1-

(

GOT A

Transcona . ~nitoba . c.n,ad,a R2C 21.5
Bo_ SJ Telephone (204) au-333'

Plene S_ .11 ....,.. inq..i." di 'Klly

GEM-QUAD F IBR E-GLASS,
ANTENNA FOR 10. 15 , and 20 METERS

Buy two elements now - a third
and fou rth may be added later with
little effort.

Get a maxim um structural strength
with low weight. using our "Tnde­
tic" arms.

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

OP[Ul( ,.,.... S ~~T~[SIZ[D HT ffi:iTINIIOtISl V .-..... ,ny
17- 30>' D.C. "'.....e": Allto. T..~d , ll ~ . U91lt AI..c..,'- ·
(Il "" 2ll\o .y. t"",), _ D.C. P"we.- S...ppl y !!!
S1[wA~T'. _"'BAn[~l_ !llAT[ ~·p...,o i <leS t he 0.-0001"
R£GU.AT£O 001119" f o.. )'0\1 " " ' 9 , nd pl"nty of
e .........O{ ' 0" co~nMlOUS ftlt l POilU TIWISII1T ! All
di y t ....et , , 11 "venl"9)liip'lii'liefWTtliJiJ <;!!
10 R!_Cl\AIIl'o[! TAA~S.I T [Y(~ ~ 1T~ orAD ~ lC,~ . ! ! ! !

' !IOT i bl t teO")' clio ....,.,.. but , FUll I'IJW[! SOUItC[ wit .
Tlol) PllOT[CTlO~ CIRCUITS!

. ~ tG&[O -'1.1."111\" CAS£ 1 'ffW. I_OI'tD -eon f(llt lC(JO '
so T(U;H 1"Il[ AffRAG[ ~A~ CA~ STA'ilI 01 IT'

· llllIt WIC .... U ,,",I W I N I'lACI! 51.... 1, u"plll<) fo..

I"!iTAIfT !~'~M~,,~m::;1!;;.'''-'-'~-[D by i" """l1 f..- IIASA' , J "t .......1.1 ....
l._nory wit. c u ..ItN SO'! be)'Ol'd
........,.--u·

. J'It[ _ W I ~ [O ~~ f o.. you.. .,~io wi, . ~"tli1""'. "..,..
by-. t,., In.hlhllOOl , ..., ..""!io....

. Tlol) 5 n. 1'0I0IO WlttlS _ 10 r-, TOTAl. R[ACH! Y£lC1lO
pod' 10 ....n' '""""",,""! I fLll T[All .....RANTl!!

. 'ilI 1~TI1!fER[NC[ " i l ~ P1·~t l{l"l(.[~ lIH f(JI SKJtl.·
0' '''' .T ,cc""""y _ ...~ly ,••, <J" el,Ioo.11t""'" " .cH t ",! f "01 ....".. • • nd "",,,'!
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(~ijlo not i nclud"dl

BEAT YOUR BATTERIES!

ZF1SB 10 NaAG
ZF2Ao 10 K3MBF
ZF2CK 10 KA9EBG
ZF2EX 10 K4PJ
ZK1CF 10 ZL2AOF
ZK1CW 10 W4BAA
ZK2TW 10ZLlAZV
ZLItAAO 10 ZL2H E
nl7AA 10 4X4TT
ZPSKS 10 WA4WTG
3A2EE 10 F9RM
30IBB 10 W5UKS
4Z4RU 10 WlIMJN
se4lP to SK2AU
SH3PJR to G4G1R
SHI ENU to WAIZFS
SHIENV 10 K4PVZ
SHIWRA 10 DF3FN
5W1BZ toZL1AIZ
5Wloo 10 0 E20YL
5W10E to JA IFX
SZ4VU 10 JA2AJA
4TIVP 10 OH2BH
6W6ARlo JH I ARJ
IWISIC to KBIOA
IYSMJ 10 KllZBY
1XIAH 10 oL7AH
llPecz 10 VE2YG
lIP6JJ WB3HZC
"IKQ 10 N7RO
8P6f(J. to K20tE
BPlM 10 VE3JTQ
8PWH 10 WB2WSV
MUBC to JH6SCA
\lGl0C 10 WA1ZFS
lIM2BH to W6R:lA
..2HG 10 JA3XVM
lIMIMA l o JA1R./U
IOSAB 10 oL7AH
IIUSAV 10 K5VT
USOR to ON8TU
IY4JW 10 K20IE
lY4Ll 10 WB2WSV
All HPS plel;. sl.Uo ns
to HP5FI. 80. 153.
C/'Ii1a. Rep . of P.n.....

VKIIZO 10 VK3QT
VP1CBT to vncvc
VP1MW 10 K1AMJ
VP1WP to G8VVN
VP2E 10 K8NO
VP2EX 10 WB8VPA
VP2EZ 10 AA4GA
VP2KAD 10 K2Aoo
VP2KAP 10 WB2JVM
VP2KAU 10 N6ST
VP2KAV 10 N6ST
VP2MIX to G6H C
VP2MJ H 10 VE3FOY
VP2MZ 10 WD4N BX
VPSBVA 10 N4KE
VPSRAC 10 WB5UEP
VPSSDAlHKl l o G3K VM
VP8A.EOICE9 to G4CSE
Vl)iNN 10 AA6AC
Y09TD to AH4AA
VS&/MIOK1MM
VU2RAK to KBeU
W'9RBD/VPlI to W9VNG
W7KEMlDAIlo KATDBS,

W70MU, Of J H8DSC
W09IHDlHK4 to WOIPTO
X1.3LDN 10 VE3lAE
XWIBP 10 JH1AR./
XWlOO 10 JH1 AR./
XWIOV 10 JHIAR./
XWIHK 10 VU2WTR
XWIZS 10 JH1AR./
Y21UJ 10 o M2AUJ
Y2tLM 10 YU2LM
Y52WG 10 o M4OLG
YB1AEE 10 VE70ZR
YB9AOE 10 WA7tLC
YJ&NM B to WA2M NM
YJ&NPS to KB2KN
YS1X l o 0J9ZB
YSlIYS 10 KKBKm08RGU
ZB2G 10 K2FJ
ZD9U E to ZS8YE
zoeGF 10 ZS8BOL
ZF10A 10 N4AJO
ZF1Ro to K3MBF

OX Awards Checkpoint
VK3AMK Is no longer checking OSL

cards for the CO OX Awards program.
Douglas Jones, VK3NDY, is now on
board as the VK land checkpoint for
that area. Doug can be reached at 21
Sandy Street, Glen Waverly, Victoria,
Australia.

For a complete list of checkpoints,
drop an s.a.s.e., business size enve­
lope to any of the awards program
managers.

73 and the best of OX. Rod, W70M

Open House
Visitors are welcome at the W6AM

Rhombic Farm.This year one of Amer­
ica's top DXers will host an open
house on June 20,1981 from 1 unti l 5
p.m. local. Fill your car wi th hams,
spouses, and YLs. Go south on the
Harbor f reeway to Anaheim Street,
turn right (west) one mile to the Palos
Verdes Hills (5 corners), bear left up
the hill on Palos Verdes Drive north,
3.8 mi les to Hawthorne Blvd. Turn left
up the hill 2 miles, to the top of the hill
onto Hlghrldge Road. Go left lA of a
mile to: 28503 Highridge Road. Ran­
cho Palos verdes. The Rancho Palos
Verdes Amateur Club Is handling the
park ing and their XYLs are manning
the coffee table. OCWA Is planning on
joining the event. If you want to see
one of the top OX stations, drop by and
join Don Wallace, W6AM, for an after­
noon.

J28CD 10 K8LP L
J28CP to oJ9ZB
J28BX 10 F8CYG
J6l JN l oWA1ZEF
J87B l 10 W1JP
J87BM 10 W1JP
J87BN to W1J P
J87BD to W1J P
JX2AV 10 SM7CAW
JV3ZH to DJ9ZB
JV.M B to DJ3HJ
K2FJIEA9 10 K2FJ
K30XNPI 10 W2Po
K4BFICN8 to K4CEB
KSL8UIST'IOWA4UNZ
K6L.NP/oU2 to W7HPI
K&MPOI'VS 10W8TPS
KA6AD 10 K4XO
KC4USR 10 KD7P
KC'OC to AolS
KC'oy to WSUR
K0401to WD4CAX
1.A3WAA 10 K4XGUC3AH

10 Dl7AH
N2KKlST2 to K2FV
OAIAX 10 KAroSS,

W70MU, Of JH8DSC
OE2YEUKH8 to OE2DYL
DU NB 10 W7EDA
OX3PT 10 WA2'TTl
PaJA 10 WA7DPZ
P21RY 10 WUWTO
PP2Z0D 10 W2BAK
PJ.1PF 10 OL7AH
STIU 10 0K2OC
S'lMZIIIO SV....W
T3MT 10 G3XZF
T32All l o W70K
TABlllElfAl lo TA I NAG
TGIIEW 10 1WiOJ.
nulC 10 AG1K
TJ11lF 10 WA4WTG
TU2MH 10 WA4VOE
TU4AT 10 HB9BTO
YE7AAZ14U 10 VE1BWV
Yll.IIHYO 10 VI(6NE

A22PSlZE 10 Z56MI
A22ZM to KA2GN J
A3SEA to ZL lAMO
A3SXX 10 OJeFX
A4XIH loG3KEA
A9XCW 10 DL2CB
CNaAT to WB3JAl
CROC to KB9N
CT2DF 10 N8BK B
CT2DP 10 W4PKM
D68AP 10 WB20HD
DA2ALJLX 10 KA3B
DF4FMISN. 10 OF3F N
DL7AB YIST 10 DF3NZ
DU1JB to JA2MWX
EetDP to LASNM
EetBV to EA9GO
ED2PIN to EA2ADU
EOSCSE to EA5TX
EL2FY to JA1BGS
ELIH 10 SM3BU
EM6CR 10 UF6CR
FCSFCH 10 GBKA
FGIFISfFS 10 K6LPL
FGaFOK to YASME
FGaFOl 10 YASME
FOIDF to WE\6GFJ
FOIFB nor 10WE\6GFJ
FOIFB to WE\6GFJ
FOIVU 10 DL.2AM
FPaDX to FRIFLO
FPftlFJW to K8BTH
FPtiFXP to K68TH
FWlYU 10 DL.21'lM
GSOSL to K2FJ
GJSDEl 10 W6EJJ
GW3(:DH 10 K9AIG
tM4MM l o K1MM
HI3KW to VE3LNW
1+I8PGO 10 K9AUB
HKIEHM 10 WD90ZU
HP1 BXO 10 WWSl
KZIZZ to 0K2OC
IAIKM to IIMOM
....IE 1018XIU
~A lo W60RD

The top 10 contenders for 5 Band WAZ;

1. WSGT, 195 zones
2. EA8AK, 195 zones
3. N6DX, 191 zones
4, W8UVZ, 190 zones
5. DL3R K, 190 zones
6. WaGT, 189 zones
7. SMQ AJU. 169 zones
8. N4WW, 186 zones
9. K7UR, 163 zones

10. WA4JTI, 160 zones

long delays In repl ies for bureau cr ser­
vice emitted cards. (K7ZA) ZL3AFH/A,
Campbell Island. has been reported
operating up as high as 14104 on cow.
(QRZ DX) (Ed- Might be too late but
anyway.) Ted, N4XX, is offering a copy
of the Shortwave Propagation Hand­
book to the fi rst person supplying ln­
forma tion leading to a OSL card from
SAHG (8 Dec 57) and 5A4TT (28 Jan
581_IQRZ DX)

say You Saw It In CO
CIRCLE 134 DN READER SERYICE COUPON
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THE SCIENCE OF PREDICTING RADIO CONDITIONS

LAST MINUTE FORECAST

For updet"'" Into.mltlon, aubac.lbflto bl.w••~ly MAIL­
A·PROP, OI.ld O. Meisel , Editor. 54 WnMew Cresclnt.
GennflO. NY 144!).(.

good short-skip openings between ap­
proximately 500 and 1300 miles or
more.

Fifteen meters should provide ex­
cellent worldwide propagation to most
area of the world during the daylight
hours, and into the early evening hours
on most days of the month. This should
be the best OX band during the hours
of daylight, with conditions peaking
during the afternoon. For openings to­
wards the south and to the west, the
band should remain open to Midnight
on several days! Excellent short-skip
conditions are expected for openings
between approximately 400 and 2300
miles or more.

Twenty meters should open to some
area of the world or another for the en­
tire 24-hour period on most days dur­
ing June. The band should peak in all
directions just after local sunrise, and
again towards the east and the south
during the late afternoon. Excellent
conditions to most areas of the world
should be possible throughout the
hours of darkness as well. In fact, 20
meters should be the best band for
nighttime OX propagation during
June.

During the hours of darkness th e
band should peak first towards Eu­
rope and remain open to about Mid­
night. Shortly before Midnight, signals
should begin to peak towards Asia
and the Far East, and a few hours later
towards the Pacif ic and Australasia.
Excellent openings should be possi­
ble towards the Caribbean and Cen­
tral and South America throughout the
nighttime period. Short-skip openings
during the day should extend from
about 350 to 2300 miles, and during
the hours of darkness from approxl­
mately 500 to 2300 miles.

Fewer hours of darkness and the ex­
pected sharp seasonal Increase in
static levels should make propagation
spotty at times on 40 meters, noisy on
80 meters, and very difficult on 160
meters. Yet, some good openings to
many areas of the world should be
possible on 40 meters during the
hours of darkness. The band won't
sound as good as It did during the win­
ter and spring months, but signals
may still be exceptionally strong at
times. OX openings to many areas of

A-B B<: CO D-E

ec e-o D-E E

ce ce E E
Below NOfTIl.1: 15, 18. 20. 23

Dislufbed: 19

June Conditions
June marks the beginning of sum­

mertime propagation conditions on
the h.t. amateur bands. The sun is high
in the northern sky and this will result
in a considerable increase In daytime
signal absorption, and somewhat low­
er maximum usable frequencies. Dur­
Ing the hours of darkness, however,
maximum usable f requenc ies should
be at their highest values of th e year.
Expect Increased static leve ls on all
bands as a resu lt o f increasing thun­
derstorm ac tivi ty.

Expec t excellent daytime propaga­
tion on the 10 meter band, al though
there will be considerably fewer east­
west openings than during the winter
and early spring months. Best bet will
be for openings towards South Ameri­
ca, Africa, and the Pacific areas, with
conditions peaking during the late af­
ternoon . There shou ld also be some

I'«:lW TO USE TlilS FOfECAST
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Solar Flux
There Is another Indicator which Is

being used more and more in the set­
entitle world to measure solar activity.
This Is called the solar flux level. Solar
flux is a measurement of radio waves,
or radio noise, emitted from the solar
atmosphere. Such radio frequency ra­
diation Is due principally to the ran­
dom collisions of electrons. By Inter­
national agreement, frequencies have
been set aside for listening to solar
flux emissions on 245, 415, 606,1415,
2695,4995,8800, and 15.400 MHz.

Solar flux levels can be more easily
measured than sunspots, since a
clear sky Is not required. Theycan also
be determined wi th a higher degree of
accuracy and more objectively than
can sunspot numbers. For th ese rea­
sons, solar flux levels are rapidly re­
placing sunspot numbers as a mea­
sure of so lar activity.

Solar radio nolse at the earth's sur­
face Is monitored at several observa­
tories throughout the world. Official
values are published based on obser­
vations made at the Ottawa, Canada
observatory every day at 1700 GMT on
2695 MHz, or 10.7 cm.

In order to smooth out fluctuations
in monthly mean values, a 5-month
smoothed solar flux number is used
as an Index for so lar activity.

Table I Is a list of such numbers for
the present solar cycle. These values
can be compared wi th the tz-month
smoothed sunspot numbers given in
last month's column. Note that ac­
cording to solar flux measurements,
the peak of Cycle21 occurred between
Novemberand December 1979. Smooth­
ed sunspot numbers indicate that the
peak took place during December 1979.

The present sunspot cycle, Cycle 21,
continues to decline slowly. The Royal
Observatory of Belgium reported a
monthly mean sunspot number of
143.5 for February 1981. This results in
a smoothed sunspot number of 150.5
centered on August 1980. A smoothed
number on the order of 130 Is forecast
for June 1981.

71307 Clara St.• Sliver Spring, MD
20902.
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Tab le 1- Smoothed 5-month solar flux numbers based on 10.7 em measure·
ments made at the Ottawa, Canada solar observatory.

Sunspot Cycle 21

1976 1977 1978 1979 1980

January 75.4 77.2 118.5 184.0 201.9
February 74.5 78.1 129.7 188.4 197.1

March 73.7 78.7 138.5 186.4 201.2
April 72.9 81.5 145.1 181.8 198.6
May 72.3 81.3 142_2 174.2 195.6
June 71 .9 82.8 136.6 171.6 195.2
July 71.3 87.3 138.3 176.9 190.4

August 72.4 90.7 140.7 187.4 186.4
September 72.8 91.2 142.5 197.7 191 .4

October 74.7 95.4 151 .4 205.2 199.6
November 75.2 100.4 169.2 211.9 201.3
December 77.0 109.5 178.5 21 1.9 205.6·

·Provisional.. aUothers are final.

the world are also forecast for 80 me­
ters during the period of darkness, but
expect s ignals to be main ly weak and
noisy. Not much OXIs expected on 160
meters until the fall , but an occasional
opening may be possible during the
hours of darkness, with chances best
just before local sunrise on the east­
ernmost terminal of a path.

Dayt ime skip on 40 meters should
extend out to approximate ly 750
miles. At night, as solar absorption de­
creases, the skip shou ld lengthen,
with openi ngs poss ible from about
500 miles to beyond the one-hop limit
for 2300 miles. On 80 meters short­
sk ip openings out to approximately
250 mi les should be possible during
th e day, and out to and perhaps be­
yond 2300 miles during the hours of
darkness. The 160 meter band is not
expected to open during the hours o f
daylight, but short-skip openings out
to approximately 1000 miles or more
should be possible between sundown
and dawn.

This month's CO Propagation
Charts con tai n OX pred ict ions for the
period June 15 through August 15,
1981 . Short-sk ip Charts for June for
openi ngs between 50 and 2300 m iles
and from HawaHand Alaska appeared
in last month 's colum n.

v.n.t. Ionospheric Openings
Sporadic-E propagation should peak

during June, and this Is expected to
improve chances consi derab ly for
short-ski p open ings o n 6 meters be­
tween a range of 1000 to 1400 m iles.
During intense and widespread spo­
radic-E ionIzation, which could hap­
pen on several days, two-hop open­
Ings well beyond 1300 mi les should be
possible. An occasional sporadlc-E
opening on 2 meters, over distances o f
approximately 1200 to 1400 mi les, can
occur during June, particul arly when
ionization is very intense.

Not much meteor shower activity
expected th is month, although a m i­
nor one may take place between June
3-6.

Trans-equatortat, or T.E., prcpaqa­
tlon is usually at its most difficult dur­
Ing June and the summer months. An
occasional opening on 6 meters may
be possible from the southern states
into South America during the evening
hours, but at best s ignals are expect­
ed to be very weak with heavy flutter
fad ing.

Check for aurora l activity during
those periods when h.f. conditi ons are
expected to be Below Normal or Dis­
turbed . The "Last Minute Forecast" at
the beginning of this column shows
which days during June are like ly to be
in these categories.

Mail·A·Prop
Since early this year Mail-A-Prop

has been under the able editorship of
Dr. David D. Meisel. Doctor Meisel Is a
noted astrophysici st and an ardent
shortwave band observer.

While Ma il·A·Prop forecasts are de­
si gned primarily for use In the contl­
nenta l USA, Canada, and the Carib­
bean area, there are sati sf ied rad io
amateurs, shortwave listeners and en­
thu slasts, and com merci a l users
throughout the world.

For non-commercial subscribers,
an annual SUbscr iption of 26 issues Is
$30, postpaid (add $10 for airmail de­
livery outsi de the USA, Canada, and
Mexico). Send a legal-sized self-ad­
dressed stamped envelope for a f ree
sample copy. Com mercial rates quot­
ed on request.

Checks for Mall·A·Prop subscrtp-
tions and inquiries should be sent to:

MAIL·A·PROP
Dr. D. D. Me isel, Editor
54 Westview Crescent
Geneseo, NY 14454

73, George,W3ASK
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.nd 10 _ Fo< .I<:h 10 db ga.1'l .bo tl_
,e t......:. _ .. Ilia ptapaf/a11O/l i_ • ..,II It'lc;, by
..... '-Itlo<.ac;h l Ode los• . r1 .. ,II ..0oס1 by one _

6 Pr~."OI'l dal. COftlainad .n I'" Charl.IlaS bH<l
Pfepared ' .om baslc; d...la publ ,"'ed by I'" MIt'IUI' 10<
Tel~u"lCa1ion Sr: 1IfICI$ of I'" US 0-0' 01 Com­
.....e• . 8ovl6ar. Colorado. 8OJ02

June 15-August 15, 1981
Time Zone: EDT

EASTERN USA TO:

.. " '" .".,
MeIers Me,e rs Me te rs Me te . s---

Wes te m 16-18 (1 ) 08-09 m 09-15 (I ) 20·21 (1)
& Ce"tral 09-12 (2) 15·16 (2) 21-22 (2)
Eu' o f)e '2·15 (1) 16-18 (3) 22·23 (3)
& North 15-17 (2) 18--00 (.) 23-01 (.)
"" ric;... 17·18 (3) ceca p, OH)2 (3)

18-19 (2) oaoe '" 02.03 (21
19-21 11) "'"'' '" 03-001(11

07-09 (2) 21-22(11'
22-23 (21 '
23-00 PI'
1lO-O1 (21 '
01-02 (1)'

No rthem '5- 17 (1) 11.1'(1) 09-15 (1 1 21·22(1)
Europe & ' 5-18 (2) 15-17 (2f 22·23 (2)
Euro~" ...t'l 18-19 (1) 17·19 (3) 23-00 (3)
'SS 19-22 (.) OO.()l (2)

22.()1 (3) 01.()2 (1)
01.03 (2f 22.()1 (1)'
03.()6 (1)..... '"

E...st...." 16-18 C1l , l-13 (1) 12·16(11 20-22 (1)
Medrler· 13-17 (2) 16-18(2) zacc '"'aroeat'l & 17-16 P) 16--20 (3) (10.01 (1)
Middle 16--1 9 (.) """'"' 22-00(1)'
East 19-20 (3) coo '"20-21 121 0 1-03 (2)

21·22(1) 03.()6 (1)

osoe ,"08-0911)

Westert'l 11-13 (1) 1().12 (1 1 1. -15(1) 20-22 (1)
At" c;a 15·17 (1 ) 12·15 (2) 16-17 (2) 22-00 (2)

17·19 (2) 15-17 (31 17-18 (3) OO.()2 (I)
19-21 ell 17·23 (. l 18.03 (. ) 22-00 (1)'

23-03 P) -p,
-'" "'.. '"()06 -os (1) ~711)

E...sl....n 17-19 (1) ,09-12 (I) U ·16 (1) 21.()() (t l
& Cent,•• 12-1. (2) 16--18(2)
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TIlI IIMrtwJ... ,..,.plIM Iblld..
by G. J~, W3ASI( andT.J. COhen, N4XX
Two lNding authorities on ~tJon 1Ia'o'tl teamed up 10 produce
the detinitMI Dook on this subject. Propagation Is explained In
lallQuaQt the reacler can fully uooerstaoo 10 produce his llWn pr0­
pagation data. lSS pages. paperback. S7.50. Or~r 1C137.

Mod.rn Electronic Circuli Manual
by Jolin Markus
3600 clreulls from ampmi,rs to zerc voltagt rerereece switches, , ....
haustiv,ly rtsUrc:hId aoo arranged lor ease 01 use. Also included
ar' M,n, counle~, clippers. clrculU, aoo mor'. Circuits artfully
re/trenced so furthef researc:ll can be clont , 1238 pages . tlard­
cover, $« 50. Or"" fHl60 .

AMlICI A.... helle
lI,wl • A",_ SbMIy hIltn
Easy-to-ullOefStand Questions and allSWIfS bised on thelatesl FCC
study guides , pIIn sample exams, wil help you make sure you·re
ready 10 sit tor the license IeSlS.
AlIlICI A....1Il' helle &elllnli Cle.. QlA ltully Guide, 64 paOtS,
papertlaCk , $1.75. Oroer l A034.
AI!lKO Al!lltlur IIadlo AclnllCtd Clm QlAStully Guld• •64 paOtS.
paperback, $1 .7S. Ord,r ' A035.
AlIIICo Allll!lur lladlo EI!JI Clm O&A Sludy Gulclo, 64 paQtS,
paperbaCk, $1 .50. Ordtr IIA1J36, •

The PlL SylllhWlz.r CDOkbotk
by Harold I(inlty
Acomplete, easy-~loIlllW look Inskl' ptIase- locked loop (PlLI Syn­
tIlesizerl with htJw·to-lISfI information tor IOGay'S radiO \leIL 279
PilgtS, papnack, S7.95. Oroer fi161 . •

Dwlg.-g WlUl fIIld.m.cI: TfIIIIlItll1
by SilIeonlx, Inc.• tel , AtlhurO. EYlIIlS
Provlclts thlltoIory ancllhe lasic lMsign tools needed toutiliZt 1ItId·
IflecllJansls!OfS (m s) mor, lltlectlotlY In IIIilIctrmic Circu li lit­
sign. Presenll design ItIIImpIes tor a wIOt range 1II appIcations.
29J pages,l'Iarclcovef, S24.5O. Order 'Ml 62.

111110 II_ fll Halld..
by Bob Hili, 1(9EI0
Gives all of the si. detai ls lor convertlllQ many CB rigs , h.l.
transctly,rs, aoo commtreia l Qtar to operat, on 10meter FM, cam­
piehl wllhVHF IraMyeflers loruse on 6, 2, or1 '10 melers. Also' ...·
pla ins the unique systems and propagation characteristics that oc,
cur on 10 mettr FM. 60 pagts , paperback, 14.95, Ordtr IIMl 50.

'FMeral frtQlIIIICY Dlrtclory: 2-420 MHz Inclu.1vt
by Robett B. Grovt
Conlaillt more trlan 100,000 listings oIlrequer'lCies, aQtl1Cies, aflll
kltaliORS of active U.S. gcr.oernment communications stations
lIPIfJbllQ In the 2-420 MHz portion 01 IN sPtctrum. Approximalely
260 Pige5 , paptftlaCk. SIUS. Order 1G136.

A_ It,*" Cldealld 'OIMry I"tc:u~

ACOiIi9letelrlining pacUgt containjng 11lI128·~ Ilovtce Il'leOry
course and a 60-rnlnut. COdll cassettt , w!lICblNChes IlDw III wnd
and recetvt COdll up llIe words Pflllllnule. and a 32·pagt DOck ,
Also InclUlled are FCC·lyt)e COdlland ttltorY examinations 10 htlp
M!'I a rank beglnntr glIt a tickel last! 16.95. Orller IIA02• .

.~_ fOWl
--; fl(tmlt'/.-

_.
-'.-

EltcIr..e-..u...... l1980 Editltll)
by Robeft Shrad«
TIlt basic practitalll'leOry 01 radio and _tronies Is prestnted in a
Simplt SttP-by-shlP melllod. CovGrt iMlry FCC .....mIfom Novice 10
Coolmercial, and Is bastd on the 1I05t up-to>Clte FCCsample ,um
QUestiOns avallabl" Ev,ry lew pages lllere Is a QuiZthat lests yoor
compretlenslon, Ttlls Is a care/lily planntd !lome study program
Illat will h' lp yoo pass th, e...ems. 783 pages, hardcovtr, S26, 95.
Or(\fr IlH157,

From B'"fI''' Tllru O. car- A Blbllognplly
by Rich ROSfn
A cornple1e list oI llVery artic:le that would tlt allnlerest 10 a radio
;wnalwr ttlal has bttn published M r the 1as165 years. Reltrences
are from en. tlam Radio, 73, OST, prllC8lldings althl lRE and IEEE
~ WII'.s Engi_, and /TIIKII more. Over m magazines ara
Isled witll92 &ubject areas referenced. Papertack. $27.50. Ordef

'"".
1llI FinII Will
by Dicll: Bash, KL11HP
Amateur radio llcense .....m manuals pnlVtn highly sllCCtS$fulln
helping hams pass the FCC tests. Malerial lor the books was obtain­
ed by int,rvltwing actual aP\)liCants lor the exams aoo collecting
and rllSNrchlng the QUf$tions tMy tlad on the exams
1I. 11t111 CII.., 118 pa ges, paperback, $3.95. Ord., 118153.
Ad'I.-.:I Cit.. , 108 paglls. paPffback, S9,9S, Ordtr 118154 .
Exlra CII.., 108 pages, paperback. S9.95. orcer IIB155.

TlIIllIdlo Publications Group-Tilt " 811 Orr Satits"
Tllest easy reading classics belong inthe library01 any active Ham.
loa<le<l with pracllUlllow-to information, with tables, charts, and
formu las arranged lor handy rtff rence

I .... A_ _ Halld", 200 paOtS, paperback, 14.95. Order
11I143.
wn AIIIII 192 p.ages, p.aPfrback, 16,95. Orlltr IAl«.
AIIltlIIII Halld 192 pages, papMlack, 1695. Orcler . R14S.
Cublcll Ollld A__. , 112 ~.ages, j)Ipertlick, $4.7~ . Order
1ffl146.
VHF Handbook , 336 pages, p.apert1ock. $S.95, Order 1ffl147.
I tII., Slltrlwa... IIKt9\IH, 160 paOtS, papI1back , 14.95. Order
1R14tl.

World Radio TV Handbook 1911
Th' world's only complel' directory 0' Inttrnatlona l broadcasting
and TV statlons-th, established, authoritative guide endOfSed by
the world's leading broadcasling organizations, A comprthensiv'
listing 01 short· , mtdium-, and long·wav' stations revised all(! up­
daled to rellect actual conditions Also InclUdeS specialleaMes on
listening Qtar, bow to adapt oIdfr rectivefs lor use today, and OX
club actlvitlts. S60 pagtS, paperback, $16.95. Order -ao97,

RSIIS Radii C....lIIllnlcallona IbndbMk
15t1l Edllllll}
First puDlished In 1938. and a liMlfite""" Since, !hIS IIrpe and
comprehtnsMl !OUde 10 tile lheory all(! prKtiCe of .mattllf~
takes the re.JOer lrom Ule 1if$1 prirciplls fight througlllo specialized
Iitlds such as radio ttIepr1n1ef$, slow·scan televiSiOn , and amateur
radio satellite~ . Two voIumts. E.xpensiw, bulwortll
III Volume 1: 480 p.ages, IIardcCMIr/tlust )ickel. S23.95. 0fCIer
1ffl030-1 . VoIumt 2: 336 p.agts tlardcovefI dust jack", $21.95.
Order 1tM3O-2.

--------------------------------------------
TOTALPRICETITLEQTY ORDER ••

ShippIng eNrges 12.00 1* oro.. Shipping d'IaIgeI Book lotlil
waived on Ofdln at 15000 or more. Books shipped
bwl w~. AMOfdln .... proc.'ed the~ II'ley ... ShIpping Charge
received. buI pIeaM , 11ow 30 111.... lor del~ within
North ""-ica. Gfllod Tot, l
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FREE TO CD SUBSCRIBERS
Advertising Ratn : Ncn-ccmmercret ads are 10 cents per word including abbreviatio ns
and addresses. Commercial and organization ads are 35 cents per w ord. M inimum
charge $1.00. No ad (non subsCflber) wilt be printed unless accompanied by full remit­
t ance. Non-cornmerclal ads free to CO subscribers (m axi mum 3 unee per month). All
ads must be typewritten double spaced. Recent CO mailing label must accompany ad.
Clos ing Date: The 10th day in t he third mont h preced ing date of publicat ion. Because
t he advertisers and equ ipment contained in Ham Shop have not been investigated, the
Publisher of CO canno t vouch for the merchandise listed t herein . Direct all cce­
respondence and ad copy to: CO Ham Shop, 76 N. Broadway, H icksville, NY 11801 .

SOCIE TY OF WIRELESS PIONEERS , IN C.
(SOWP) PrOfess ional RIT operators invited to join
our non·proUt hlst orical/sc lentillc organilltlon.
IFN tree or send dol lar l or sample SPARKS JOUR·
NAL to cover mailing cos ts. OTH: BOK 530, Santa
Rosa, CA 95402.

CREATIVE a SL CARDS: Imaginatlye des igns.
New and ant ique type st yles. Send $1 .00 for ce re­
log and samples. WILKINS CREATIVE PRINT·
tNG, P.O BOK 787, Atascadero, CA 9~23 .

NEED HELP for your Novice or General Ticket?
RecorlSed Audio-visual Theory Instruchon. No
electronic background required. Free informa·
tion. Amateur license, P.O. BoK 6015, Norfolk,
Virginia 23508.

HALLICRAFTERS Service Manuals.Amateur and
SWl. Write tor prices. Speci ty Model Numbers
desired, Ardco Elect ronics, P,O. BOK 95, Dept. C,
Berwyn, IL60402,

QSLs with Class! Unbeatable quali ty, reason­
able price. Samples: 50 cen ts, refundable. QSLs

N It.lITED POB 27553. Atlanta. GA 30327,

QSL CARDS: 5001$1 0. o&()().jllus trat ion catalogue,
tree! Bowman, 743 Harvard, St.Louis, MO 63130.

OX LOG: Awards orientltd. New. Unique. Free ce­
tails. SARS, Box 326B, Mon toursville, PA 17754.

STATION PLAQUE: Name, call, awards list. unr­
Que, Distinctive. Free details. SAAS, BOK 326B.
Montoursvi lle , PA 17754.

WANTED: Gold plalltd connector pins, scrap.
Paying $ UlO per ounce and up. Ron Guard,
mTWT, 10105 Stern, Cupertino. CA 9501 • • (-'08)
252-5067.

SATELLITE TV ••• HOWAROICOLEMAN TVRO
BOARDS . • . Build your own satell ite TV rece iver.
For more lntc rmanon write ... Robert Coleman,
Rt. 3, Box 58·ACO, Travelers Rest, SC 29690.

TELETYPEWRITER AEPAIR PARTS WANTED,
unused, Can possibly pick up at your QTH, or
bring to Dayton Hamventtcn, Typetronlcs, BOK
8873, Fl. Lauderdale, FL 33310. Telephone 305­
583-1340 alter 10 p.m. s.e.e.e. list. Fred Schmidt ,
N.rr (eK-W4NYF).

MIRROR IN THE LID, Spinning urec. and other
pre-19-'6television sets wanted for historic al col­
lection. Will pay substantial dollars for R.C.A.
TRK·5, 1359. Of General Electric " HM" aeries
sets . Also looking for pr.war picture tubes such
as 1ZAP. , MW-31-3. al"ld other pr.war T.V. parts
and lItaratura. Arnold Chase, 9 Rushlelgh Road,
weet Hartford, Conn. 081 17, (203) 521-5280 (col­
lect call s o.k.).

PRINTED C'RCUIT BOARDS trom skatcn or art­
wOl k, Kit projects. Free details, DANOCINTHS,
INC. Dept. CO, BOK 261, Westland, MI 48185.

CUSTOM EM BROIDERED EMBLEMS, you r d.
slgn,low minimum, Emblems, Dept 10, utnetco.
New Hampshire 03561.

MAKE HAM RADIO FUN! Suppl ement your learn­
ing programs with motivational self....ypnoais
cassettes. Tape ea. Learning the COde; Tape ...
Breaking The Speed Barrier; Tape ' 7, Electron ics
Theory. Free catalog. For tapes send $10.95 each
to GEM OF THE MOUNTAINS PUBLISHING
COMPANY, 3307 North 8th Street, Coeur d'Alene,
Id/lhO 8381 4.

ANTENNA RESTRICTIONS? Don 't settle tor 2
metersl Rejoin friends and nets with our "NO
GIMMICK" highly effic ient compacl radiator lor
your particular needs within 3.5 to 29,7 MHz. Free
brochure. COM·RAD INDUSTRI ES, 1835 Wut
River, Grand IS'and, NY 14072.

WANTED: Used Tantalum Capaci tors. Paying
31· /oz. mTWT, 10105 Siern AY8., Cupertino, CA
9501 • .

BE FIRST TO KNOW precisely when and whera to
work all the choice OX, Bi·weekly II OX Bullelln
hal : Hot OX News·Time and Frequency 01 each
goodie·QSL Info·Propagalion Fcrecaet -end more
.. . Send business size SASE for tree sample or
$10 for '·year domestic subsc ription 10 : Long
Is land OX Bulletin, PO BoK 173, Huntington. NY
117043.

AMCOMM 01 004 11 &6
Sular 71S 9677
Telecom Trans ChM 2S.71
Multi·Rad lO 77]-12&6
Rad,ac 2·SO-]2-40
EnkOlSffiedIo11 190) 6112SS
RenoKTelex: 76021
SFl t'Xh S33v oW
WiJl II!:~ 10001 11 SUoW2 1

-Lo-Pass Filter 20Cl0W
• Quad Parts
• Baluns I Traps
•Insulators
·Wire & Cable
·Connectors
· Antenna Kits13057

"HRlCAN-IO'

1o-tv1eter
Indoor
Helix
Antenna

FUll POWER· QUALITY

HAM ANTENNA ACCESSORIES
at your dealer LONDON:

VICTORIA:
CONCEPCION:
BUENOS AIRES:
COL ANAHUAC:
HElSINKI:
AUSTRIA
!-RANC E
GERMANY

the Big Signal
W2AU
hlun

For over 20 years, the choice
of Hams, A rmed Forces and
Com mercial Communications · world-wide.

Ask for Bonnie, or Emily.

UNADIllA I REYCO Division Microwave Filter Co., trc., E. Syracuse, NY

HAMS - call for our
free catalog PC-80

DEALERS - join over 400
dealers world-wide. Call

us today for no-risk deal.

HAMFEST MANAGERS •
UNADILLA cooperates!
Call us.
US· TOll·FREE 1-8lXH48·1666
NYfl-lawaii/AlaskalCanada·
COlLECT 1·315·437·3953
TWX· 71().541-Q493

UNMlllU\
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CIRCL EliON REAM" SERVICE COUPON
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IC·2AT

U IICOM:
IC·730,IC·720A

T5-S30S

$KENWDOO

ANTENNA KI1. " ." " .11 ' .IS

ASSlM 8UD" " " " " .1J,.,S
800TN INClUDE MOUNTING N/W

ClIIICl.E .-ON IIIEAOEI'I SERVICE COUPON

Va.su 902 OM

.., VAEBU

Alia In Stock;
B & W · Telex · CDA . MFJ • Nye .

CushCrall • aencne . HyGaln • Leesen . Amphenol . Cubic · Swan

Dan C. Britt, K4URK

13ritt',S 2-UJau :nabia
Ji-.llce So Ji-rr1l1rc

2506 AUanta St. , Smyrna , GA 30060
Belmont Hills Shopping Center

(404) 432·8006

JMR4&E
B·l0S

MH'

CRY$TALS: s.e.e.e. my list. KBLJQ. 355 Mower
Ad., Pinckney, MI46169.

FOR SALE: HP 205 AG lab Signal Generator
Audio $50, SOnar VHF 8 channel SCanner
12v/11Ov $35. K6KZT, 2255 Ale.ander, Los Osos,
CA 93402.

SELl: Astro 102BXA, CW filter, PSU-6A. Perfect
eoncx. $1050. K8MJZ (517-569·3740).

FOR SALE; Yaesu FT-301 . Absolutely mint,
perfect. $495. R. Moraine, 1432 Pamela, Hu~t.
TX 76053.

DX·BULLETINS, " ORZ·OX" 1979 and 1980 $12.
~The OX Bullet in" 1979 and 1980 $12. " Long
Island OX Bulletin" 1972thru 1980$30. Canadian
ox Association " Long Skip" 1978, 79, 80 $15.
Geoff Walts "OX Sheet" Sept. 1970 thru Sept.
1976 $15. Art Johnson, K2POA, 29 Boone St.,
Bethpage, NY 1171 ....

COLLINS 5-LINE; 755-3B (Round), 3253 (Round)
516 F2 Power Supply. Recently reconditioned,
mint cond ition. 1st certif ied check for $1300.
Gloria H. McDaniel, W9GHO, 6090 Fall Creek
Road, Ind ianapolis, IN 46220.

MINT VENUS SIO-SCan Monitor $150. Zeus Xmtr
and Interceptor B RcYl" $250. WA9HCU,
317-324·2279 aller 6 pm.

SELL: T$820S w/cw flIter, VFO·120, manuala,
new Iinala, mint ccncx. newly aligned. First
$895 check takes all. KBCSGt5.

SELL: BD·77-G Dynamotor unll never used. Input
14 volts, out 1100, in crate 35111 make ctrer.
WZWOV, 164 Jefferson Ave., Fairport, NY 14450.

WANTED; C-606IGR Indicator and CV·157flJ R
converter. C.T. Huth, 146 SChonhardt 51., Tlflln,
OH 44883.

NATIONAL NC-300, with calibrator and manual,
A·l , $135. You ship. Chuck. W9VZR, 4627 North
Bartlett, Mi lwaukee. WI 53211.

2300

.... -- -_.

P.O. BOX 6302 ARLINGTON, TEX. 76011
617·265-0391

CONVERTER KIT 38.50
COMPLETE WITH PC aO,"",lo. P RTS.
"'NO 10 P"'OE BROCHURE

COMPLETE BOARD 65.00
"'SSEMBLED "'''10 TESTED

POWERSUPPLY 19.50
CIGAR ANT . .. . . . . . ....... . . ..... .. . • • • •30.00

33 ELE...E"ITS. Pt1YSICAI.LY STRONOER THA"II.OOf' YAGI.
EOO"' L IN 0 ...1"1

Coming Soon-SupeI'Ve,.,er ATV Xmtr

I'tOURS, a30 ......_ . 30 P'" C S T. W_F

TEAMS: COO- WO. B...NI( C"'RD. CHE CI(

THE STOPSIGN BO"'RD W"'S OEVELOPEo ...T OUR L"'B FOR OPTiMU M PER·
FORMANCE WITH LOW COST, THIS IS NOT'" COPY ,"'LTHOUGH WE "'RE
COPIEDI WE STRIVE TO ......INT... IN THE ORIGIN...L au...uTY,
UNDERST...NDING OUR PROOVCTS ......I(ES SERVI"lO YOU BEnE'"

~_ _ .."I"",p""1

TELREX 2OM328, 1 yr old, $225. SlgnallOne CX7,
minor problems $850. Trade TR4C even for T4XC.
K5TA (505)898-0515.

WANTED; CRT bezel for Waterman 5-1>A scope
or non·working unit for parts. W7KSG. 1878 E.
2990 SO., Salt Lake City, Utah 84106.

WANTED: Icom EX-l06 FM adapter. PS-15power
supply, or Aslron RS-35, 'reo-tee 252M, or Vista
XXXR. and Drake 5200 low pass fi lter. KtMK,
21~1.

SELL: Clegg 22 Martlll with manual, $35. Pick up
only. K2VGV (212) 461-5933.

FORSALE: Complete Kenwood T-599DIR·599D1S­
5990 station. Excellent condit ion. still In orig inal
cartons. $700. WD6COV, 10210 Wish Ave.• North·
ridge , CA 91325.

WANTED; TEN·TEC 405 LINEAR, SW-3 calls or
forms, and 24-hour shipboard radio room clock.
George Marts, WtTDH....201 Colvin Or., St.Louis,
MQ 83123.

FOR SALE; Heath HW101 W/BW Clipper Install·
ed, erec pwr sply and mic. Retail $650. Yours for
$500 manual Inc. (914) 357·5578 p.rn., (212)
938·9730 days.

CALLSIGN PLAQUE: Your call and name on hand­
made wood plaque for shack $15. ppd. KA2CGU.
270 Buffalo St ., Gowanda, NY 14070.

GR 1001A slg. gen., esc. condo wllh GAS74 to
Pl259 adapter cable & manual. $225 FOB UPS.
PhD, 5220 Carllnglord Ave., Riverside, CA 92504.

WANTED: Used ham radio equipment. Good ceo.
dltion. Can Victor Zimmerman, 601-452·7678.

SELL: Heath HR·16llO, HX·1681 , PS23, cables,
manuals. S350 UPS. AI, KABKCX. 517-68&6187.

WANTED: J..J8 straight key with shorting bar.
W9GXR.6915 Prairie Drive ,Middleton.Wi sconsin
5350'.

CIRCLE 125 ON RUDER SERVICE COUPON

say You Saw It In CO



DIGITAL MODERNIZATION KIT: MOOemize your USED EQUIPMENT FOR SALE: A wide assert - COMPUTER PROGRAMM ING COURSES: Taugh!
HW·101, SB·102. 58-110, SB-303. or 58-401 wl!h a men! 01 marine electronic equipment fOf sale In- In private colleges !hroughou! !he U.S. EJlcell en!
complete ly wired and tested DMK frequency cludlng VHF Rad iotelephones which can be con- )abs for graduates. Wrlle ComputerCareers, P.O.
counter dlgllal dia L The DMKdig llal dia l ,eplacas verted to 2.meter. Write fOf details: Ron Graham Box 302C, Rapid City. SO 51709.
your present analog dial and Is adaptable to Jr., 12 Roger 51., G loucester. MA 01930.

SELL: Heath S8-104A with p.•.• • pkr.. n.b., cw tn·many other Heathkit models and olher br.ndS 01
receivers. tran.mltters.nd transcel....r• . DMK lor CALLBOOKS: 1980 U.S. and FOfelgn with supple- ter, .nd matching 5 8-230 llne.r. All mint, $850.
the HW·101 or SB-303. $98.95; DMK fOf the S8-102 ment., sa each set. Include s.a.e.e. In case . 1- Fr. 58-644 ext. VFO with purchase of .bo....
Of S8-401 , $96.45; DMK lor the 58-110. $104.95. ready SOld. Art Johnson. K2POA, 29 Boone St.• pIICkaQ8. W60WD 415-728-7136.
Enclose SJ.501or sh ipping and handl lng.lnstalla· Bethpage, NY 11714.

WANTED: 5 volt. 22 amp llIament tran sformert loo instructions .nd schematics, $3.50. REG-
WANTED:SBE Sideband Engineers schematicer Raytheon 5950-64~9A8 8500 voll Insulallon asTANGLE BEZEL KIT lor the HW·101 , 16.95 plus

$1 .75 IOf shipping and handling. RIT KIT for the manu.1 tor a very well built DC 10 AC inverter, purchased Irom Fair R.dlo, lima, Ohio. Ai lO

HW·l01 . Adaptable to other Heathkit models and MOOel ,SB3-DCP, ' ated at 1000 watts continuous 04-1oooA or 833A, state price and condlllon . An·

to other brands of transceivers. $13.95 plus $1.75 output. Will pay. Phil licc iardi , 992 Carter St., drew Crai g, 1312 N. 3rd St., Oskaloosa. IA 52577.

lor shipping and handling. Installation tnetruc- Rochestar, NY 14621. Tele phone 716·266·7490.
WANTED: AN·MS connectors, evncnrce. etc.ttone and schematic, $2.00. Protronlcs tnc., 20 send IIBt. Bill W illiams, PO 117057, Norfolk, VA

Monte Vls la, Buckley. WA 98321. Phone 2CJ6. HEWLETT·PACKARD 100 MH, oscilloscope. "509.
829-0056. Visa and Masler Charge. New. MO(Iel1740A, wi th built-in digital 0 1,41,4 , two

10:1 probes Included. Send SASE lor ence, de- BOOKS: Books In Sp.nlsh! Volkswagen, ceo-
WANTED: Golden Falcon scnemene ler Model lalls. G. Konya. 3067 No. 2450 W., S.1t Lake City. Itrucllon. di esel motors, radio. electric Installe·
11350 Of InfOfmatlon on transformer. photostat Utah SA116. (801) 532-3618. tlonl, Indultrlal formulas, lelevlslon COtJrse. $17
copyoksy. J im Koepke,289 M.llard Dr., Rochest· copy. Burke aeecc, 80x 2048, Manchester. MA
er, NY 1'622. Phone 716-487·7860 alter 8 p.m. SELl.: Drake TR-7transcelver, PS-7 power supply. 019-«.

Ff\I·7 remote VFO, split rev, and xmllfrequencles.
TRS-aO HAM RADIO PROGRAMS: Anlenne d. 50 loot Trl ·Ex brackated tower, (5 len foot sec- NEW TAYLOR R S.O. Low Pu s AdJuslable F il ter.
sign. conversion tables, design equations, con· tlons). H[).73 heaY)' duly anlenna rolor With 2 lKW ral lng. W9WGD. 1002 Foreat Rood, La
test dup check, Morle transcel..... All lor $14.95. speed azlmuth.1con50le.TH3MK3 3elemant Hy· Grange Patk.IL60525. New 134, sell 125.
16k-lJl . VLA SOftware Supplles, 80. ;"21. Union eetn Yogi antenne. HKI hamkey ....Ith TRAC
Stallon, Encllcott, NY 13760. CMOS keyer. MFJ943 antenna tunerlcoupler. Ac· FREE SAMPLE: Ham R. dlofPersonai CompuUng

DESPERATELY WANTED: Allgnment.nd Circuit
cessarles, etc.A superior rad io. Equipment brancl Insl lSer NeWSletter. Also 4-lIne Rubber Stamp:
new. never used. S25OO.oo f irm. Don Peters, 831 SJ.95. VISAlMasterCard.W5YI, Box .10101C, Dal.

Intormat lon on PALOMAR PTR·l 30k transceiver. Rolis ione Road. Fitchburg, Mass.01420. Tel. 617· las, TX 75207.
Will reimburse ecete. PAtHEL, P.O. BOll 839, 342·3791.
2600AP DELFT, NETHERLANDS. DXERSJANTENNA BUFFS: Four prog rams. cee-

SSB TRANSCEIVER: NCX·3 tor 8().A()'20 With selle, lor TRS-80Lev2·18K . Greal Circle; Sunrlsel
FOR SALE: WILSON 1405SM (115 watt) HT wit h Asi atic PTT mike. Heath 12V and 11 0 V powe r sup- Sunset calculations; Wind survi val of mast wllh
leather case, Rubber Ducky, 8pr.lCIals.lpeaker, plies. All A·1 with manuals. $150 plus Shi pping. antennas; Yagl surtace area and weight. 115.00
mike. desk ch.rger, exira nlcads and tray, very W9TGH, 87 Lakeshore, Clarksville, IN 47130. poltpald. Ideal Antennas, Inc., 25705 Cat alln.,
good condlllon. $125, negotiable. MOTOROLA

THE SUPERMARKET OF ELECTRONICS: thou-
SOuthfield. 1,4148075.

HT·220 UHF, 2 ch.nnel, " Pl." 2 batteries. Make
reasonable otter or trade. Art Bernstein. N2KA, sands 01 Items for nle ortrade e.ch month. Free SELL: Mini HW·101, Hp·23C pwr 1.1'.•5 8614 st.t.
387 A....nue " 5". Apt. 6D, Brooklyn. NY 11223, classified ad with subscript ion. Only 15.00 to mon.• [).104 mlc.• HM·l 02 w.tt mlr. $475.00. Call
(212) 376-1387. NUll & Volts. POB 1111.Q. Placentia. CA 92670. 17ln 275-4389.

• •. '

CUSTOM TRANSFORMERS
BARKER &WILLIAMSON •

HEAVY·DUTY

IVERTICALREPLACEMENT TRANSFORMERS

ALPHA AnD Power TrIOJllIotmer. .....•.....•..•........• ......... ... . . $210.00 •ALPHA Am Power TrIO",lor"""" ... .. .. . . .. . . . . .. .. . .. . ... . . ... . . . . . . • S21'O.OO
BTI U<-2000 Plat, TrIOn,'ormer. . . ....... .. .. ... . . . . . . . . . . . . . , .. , .. •. .. . $145.00

ANTENNAS
COLLlNS3OL·1 Power T.anslormer. . . . . . . . . . .. •.. ..... ..... . . ... .. . .... $145,00
COLLINS 306-1PIIt. Trenalormer , .... . • .. • . . . . ... . • . . • . .... . . . . .. . . ... $266,00
OOLUNS 516F·2PowerT..,.,ormer . . . . .. . . .. . . .. . . • . . . . . . . . . . . . . . . . . . . $110,00
COLUNS KW5-1 P\II!. Trell$lormer. . . . . . . . . . . . . . . ... ... ... . . . . . • . . • . . • . $11'5.00
COlLINS PM-2 Power TrIO",former . . .. .. • . . . . . . . . . . . . . . . . . . . . . . . . . .. ... $ 1iI5.00
DENTRON OTR 20))IAI PowerT..,.\omIer .........•..•.......•..•...... $145.00

MODEL 37().31 Slim Line Vertical desqred for 10,OENTRON MLA 2!lOO PowerTtanlllDl'l'll8t . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . .• $136.00
DRAKE lA8 PIlI. Ttanlllormer .••..••....•......................•...•.. $116.00

15, 20 and 40 meters. All traps pretuned. Overa!DRAKE l.48 Oulblwd P\II.. T,.,..\omIer. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . st1o.oo
GONS£T GSB-2lI1 01" 2lI1 MK IV Power T.....,om• . . . . . . . . . . . . . . . . . . . . . . . . $145.00

height 21 feet. Can be used with or W1thoot groundHAL1.JCRAFTf.RS HT-32 01" HT-37 Power T....tormer...................... , $110-00
HEATH HA-10 WIrTlot Pta.M T.....I00" • . • • . . • . • • . • • . • • . • • . • • . • . • • • • • . . • • $130.00

radials, Model 37().33 - 75 meter add 00 kit. 75 andHEATHss.22lIPllIeT........." . . . . . .. . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . $135.00
HEATH S8-22ll 0utI:I0iW0 PIlle T-'<lImeI ....................•.•..•..•• $19MO 80 me1er operation optional with rl'IOdel 3 70-33 addHENRY 2K PIlle T.-.am..............••.••.••.•.....•........•.... $17!>.OD
HENRY2K-4~T .....am........................................ $1~00 on kif. Power rattng 1KW·2 KW P.E.P.HENRY JK.A PIlIIe T,.,..torne-......•..•.••.••..•...••..........•..... $185.00
HENRY3K.... OCFIl1.Choke.. . ..............•.•.••.••.••.••.••.••.••. $ 9ll.OO MODEL 37Q.30 Economy mod~ vetcal to- 10, 15,JOHNSONn...'dei~1 PlaleT....lam................................ $140.00
NATlONAl NCI.-3IlIl Power Trens\omler......•.•....................... $135.00 20 and 40 meter operation. H 'Sh a factory 1unedSWAN MIOIorMK VI PowerTrIO,...Iam..•..•.•..•..•...........•....... $136.00

OFF·THE·SHEl.F SPECIALS traps, Overall height 2 1 feet. Can be used With or
PlATEXF~R : 2400VAC C 1.5A~P ICAS, 22CW2«lVAC PR,41 LBS, . . .... . .. . $165.00

without ground radials. M odel 37Q.32 - 75 meter

PlATE XFMR: 2400 VAC C 2.0 AMP CCS, 11&230 VAC PR., I!O LBS . . . . . . . . . . . . $215.00 add on kit. 75 and 80 meter operat ion o pt ional with
PlATE llF ~R: XXXlVAC C 1.5AMPCCS, ZlOVAC Prl.•1!0 LBS...... . . . . .. ... $215.00

model 370·32 add on kit. Power rating 1 KW·2 KWPlATE XFMR; XXXlVAC. 3.0AMP CCS, ZlOVAC PRe120 LBS. , . . ... . . . .. . . ~oo
PlATE XFMR:3&IOVAC C 1.0AMPICAS.11&230 VA PR., 41 LBS . . . . . . . . . . . $\65.00 PEP.PlATEllFMR:~VAC . UAMPICAS,ZlOVACPIi.. I!OLBS.......... S22I1oo
PlATEXFMR: llOOOVCT . O.6AMPccs. 11!lo'23O VACPIi., 41LBS. . . . . . . . . . . . $165.00

MODEL 37()'34 Radial K it. Radial Krt for Models370·FILMY XFMR: 5.0vet 0 XI AMP. 11!lo'23O VAC Prt.,8~ LBS . . • • . • • . • . . • . . • . . • $ 37.50
FlLMYXFMR: MVCT O I!O AM P. llQ122l1VAC Prt., 13.4 LBS . . . • . . • . . • . • . . . . • $ 7!>.OD

30 and 37Q-3 1 VertICal antennas. AI necessary Wll'eFILMY XFMR: 7~VCT 0 21 AMP. 1W117 VAC Prt.,8~LBS .................• $ 37.50
f-ll.MTXFMR.1~VCT 0 7!iAMP. 11&230 VAC Prt., 20.2 LBS.. . . . . . . . . . . . . . . . $ lIMO and hardware for two ground plane redels. W rite forFlLTERCHOKE: &OHY . l,5AMPDC, l()(V ..... 41 LBS. . . . . . . . . . . . . • . . . . . $116.0Il
SWINGING CHOKE:S-30 HY . 1.oAMP DC, lOKV I...... 23 LBS . . . .. . . ••.••.• $115.00

more details and other antenna products.FILMY.CHOKE: XI AMP~ wound RF merr-, Choke ".8-30 MHZ).••.••.• $ 12.00

AU TAiHSFORMERS AN D CMOKES GUARANTEED fOR 11 MOH1llS fD Barker &WiIl.amson, Inc.M..., ......~•• •• W.... kIr .... IIIII"'.-on...,cuetonI...,...: " • •cIlo*..
'" H u.bIit -'DI.

III
: ~ 10 Canal St., 8cistol , Pa. 19007

~ "iI. ~a'J.l <t:D. CI:l __ 215-788-558 1

4007 Fort BIYd., EI P.so, Teus 79930 Telephone (915) 568-5365
CIRCLE • ON READER SERVICE COUPON.. CIRCLE 200fIiI "fADE" SEJtVICE COUfI'ON
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MeB8Ul'1ng vSWR1Bu stropl. as falllng
of!& surtbo&rd. Forward power up to

60 kWand reflected powerdDWn to 100 mW
- and lMtnbelow - are read d1reot1y from

our 100Q-A D1reot1onaJ RP Meter.
A eonveruent chart. converta them to VSWR.

__ • .."en.. he' lid'>' aDd. Clftft-='Mb1,
. . . _ vwllt:l_d_."-~.

waves
are a breeze!
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FEATURING THIS MONTH

ROCKWELL COLLINS
In Stock For Immediate Delivery.
We Also Stock All Major Lines:
ICOM • R.L. DRAK•• YA.SU •
COLLINS. ETO • TRIO·KENWOOD •
DRNTRON • STANDARD. ROHN •
TRI·EX • PALOMAR • MY·QAIN •
LARSON. CUSHCRA" • TPL •
MIRAQE

Harna, 2-~ and commerc1al broedcast.ers depend on
THE MAINE SOURCE for 2·yea.r-warranted
RF prodlJct..s-qua.lltiY meters, couplers and loads.

Q

"

'n Slock At. TEXAS TOWERS
1108 Summit Ave., Suite 4 / Pleno, Texes 75074

TELEPHONE: (214) 423-2378
llIJ'12!!. ...J

KENWOOD: TR·7625, AM·76, KP$-7 S4OO; a-toco
S350; Bearcat220 $200. All m int. Larry, WB2NFJ,
212·545-4917.

8-L.EVEL. ASCI I Terminal; Rugged Model 35 Tele­
type ASR set with printer, keyboard, tape punch ,
tape reader, and cabinet. Only $350, or make of­
'8f. Jim Cooper, Box 73, Paramus, NJ 07652, 201·
26S-70751answer mach ine.

AMATEUR RADIO REPAIR: Professional aer'Ylce,
reasonable rate. , ALL Brand• . USA KDK repair
center! Amateur Radio Aepair Center of I.E.C.,
tnc., 1020 Brookstown Ave., Sulte 5, Wln.ton·
Salem, N.C. 27101, (919) 725-7500.

WANTED: SUlronlcs 1011C or 10110. Tommy,
M.P.O. Box 205, Niagara Falll , NY 14302.

FREOUENCY COUNTER; General Radio model
1130A " Digital Time and Frequency Meter," Good
ecneurco. Rack mounllng. Only $85. J im Cooper,
W2JC, Box 73, Paramus. NJ 07852, 201 ·265­
7075o'answer maChine.

WANTED; ARRL. Handbooks, OST, ca, 73, Ham
Radio, Ham Radio HOflzons. H.F. Schn...r, 115 1n­
tercept Ave., North Chariel ton, SC 29405.

SEL.L. OATRADE Yaesu 221 Rand aSA·5 $425 or
for Canon lensel or Super 8mm eq... lva lel'lt . Call
Dean Galllsi. 212-353-8485.

WANTED: eoax la' bulkhead li ghtning arrestor.
wr 'N" connector. and GRC-27 rcvr & xmtr dust
cover. (enc lo. ...res). C.T. Huth, 1'6 Schonhardt
Street, TlHin OH 44883.

WANTED; Instructions on how to use the key pad
01control box Compu Chess, orname of It sman~

factur8f. Dan Ou lnn, Rout e 3 Box 74-B, Palatka,
FL. 320n.

PAINTED CIRCUIT boards with running waterl
Technolog ical breakthrough. Precise reproduc·
t lon. ldeal for beg inners. Free Info. COVA L. Dept.
COO, 2706 Kirby, Champaign, IL. 61820.

FOR SAL.E: Daytona Rangar metal detector, per·
fecI condition, $175.00. J .C. Penney's 40 CH
SSBiACIOC Model 6241 CB wllh base power
mike, $125.00. MIdland walkie talkie 5 Watt 6
Channel Model 13-779 With speaker/mike and cry­
stals, $65.00. Realistic OX 160, Communicat ions
ReceIver, new ccncmon. $65.00. Electro Pal
depth and fi sh linder, Model 9010, $50.00, Turner
Road king power mike, new, $20.00. Turner + 3B
base power mike, new, $25.00. Regency flight
scan scanner with c rystals, $65.00, Motor driven
mobile antenna CBlAMIfM automatic, new,
m .oo. AU Items plus pollage. Rona ld A. Seltz,
411 W. End Ave., Paris, IL. 61~4 , 217-465-1130.

OSL. ECONOMY; $12 per 1000. S.A.S.E. for sem·
ptee, W4TG, Drawer F, Gray, GA 31032.

TRS OWNERS; SASE lor Amaleur Rad lo aoltware
catalog. UPGRADE SUCCESSFUL.L.Yl ! lOur cu s­
tomers make their FCC trips co unt l New LIcense
Theory Reviews, 12 program s per class. Specify
General, Advanced or Extra. Casselles $19.95, all
three $39.95.SUPER L.OG-II,Ultimate cc mputerte­
ed logkeeper. Ughtning Fast Search' and Sort!
$16.95. MICRo-8O INC.. Q.2665 Busby Road , Oak
Harbor, WA 982n .

FOR SAL.E: Ameco AC-l Code transmttter. 10·12
WIll. CwoWith manua l, crystals, and key. 40 &
80 meter band• . Send S.A.S.E. to C. Ferguson, 9 1
Northfield Rd., N. Coven try, CT 06238. $4O.oo,yoo
.hip.

CRYSTAL.S: Send S.A.S.E.lor my uet . K8WO, 355
Mower ae., Pinckney, MI48169.

COL.L.INS MECH FIL.TERS; F455H31 , F455Y31.
'55FA21 , 455FA31, 455J31, an<! F455Q.2. S20
each. J.M. Holf8f, W1DL. 24 Cherry Road, Fram­
Ingham, MA 01701; 6170672-6084.

SEL.L.: Pickering Keyboard keyer model KB 1.
Send. perfect cw, 1150. Clem Duval, 33727
Brownlea, Sterlll'lg Height s, MI48077.

Say Y04.l S8wll lnCQ
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NEW, MOLDABLE PLASTIC HENRY 3KA Ampl if ier w/10 meters. Mint condi.

COAX-SEAr Seals coax liltings Irom moisture l ion, $l295llrm. Pre fer piCk up only. W1AGA.

and corrosion .. FOR SALE: Drake twins " B" line, T..-XB, RootS,

• Only material that wi ll adhere to poly vinyl AC·4, and MS-4. Elleellen! concurco. $650, you

or vinyl outer coax lackels. COAX·SEAL!PI.. .the new space a!l'e material /!lat is quick ami ship. C. Cooper, KAIJGEJ, 3754 Monsols Dr.,
• Forms and seals over odd shaped and simple to apply, Remove /Jacking frfJlTt apprOllimately 6· of plastic. Flor issant, MO 63034; 314-837-4778.

difficult httings WTip outer co~iJ'lg toward fitting After .,rappifIQ . knead to101m
FO R SALE; Kenwood 700sP all mode 2-melef rig.• Non-contaml/lilting and non-condudlve a smooth surlice ¥Id force our ,Jr. EFFECTIVE - FOOL PROOF-

• Wide ambient~ature ranoe INEXPENSIVE. Argona ul509'OI' s ale. $end $ .a. ' .e. lor Info. P.O.
1-3O"flo .. 1

o~
Boll 518, Whitehouse, Flo 32220.

• StJys fteJlible lor 'fUrs thus ltl5unno 0 0

moi5\1lre prool connections

~
FOR SALE: Ant ique Halllcralters " Sky Buddy"

• Reuseable-allows you toqUickly receiver and R·42 Speake r (mate l or SX-.(2). Best
disconnect IItlings and reseal them wltll cuer. Bob Sc hrader, W~PVl, 316.&24·3958.
tile samernateta!

lIit
•

'~• A must lor satellite T\'·microwaVll wor~ 0 WANTED; Old stock cert ificates, bonds. and
' wue IIltennai at solder joints· In theshac~ pr.1912 cancelled c hecks. Barlow, 88 lincoln

Packaged in oonwnienl: \')" . 60 ' roll. 88, Eugene, OR 97401.
2 roIs $4.00 post paid Universal E lectronics, Inc. CASH FOR Dec. 1919 10 Dec . 1921 081's lor my

DEALER 1280 A ida Drive, Reynoldsburg, Ohio 43068 person al coll ec ti on. Ken Mil ler, K6IR, 1691).4
INQUIRIES WELCOME • eec. Washington or., Rockvi lle, MD 20853,

301-774-7709.
CIRCLE U ON READER SERYICECOUPON

DAH·DI·DAH·DIT dah-dah-di -dah vinyl bumper
slicker $1.00. WB7FDE, D. Malian, 7805 NE 147

NEED SCHEMATIC for Kuhn Model 357C VHF WANTED: CE2QA and a Trl·Band Beilm. W'NRX. Ave., Vancou ver, WA 98662.
receiver and ICo21 DV·21 2 meter VHF sa!"'llce Grant Ci ty, MO 6«56.

FOR SALE: Antique Wave Mater Gen. Rad io typemanual. W il l copy and re turn. K66BO, 5222 cor- SELL; Kenwood 599 Twins with manua ls In-
inga Dr., Los Angeles, CA 9CJO.42, 213.&27.&731 eludi ng matching speaker. Pick up only, $400.

358 In or ig inal case, $1,000. Or. Clarence Jonn-

ext. 206, 208 (days), 213·255-C409(evenings). Joseph SChwartz, 43-34 Union s t.. Flushing, NY son , P.O. Bo~ 9696, Mobile, AL 36691.

KWM·2, PM·2, 312&3, S660; CX7a, $975: Hy·Galn 11355, (212) 461·5933. NOVICE AlL·AMERICAN ceruucet e: Work a Nov-
Duobander D8-1015A lactory seal ed carton, WANTED; Modern Electrlcs 19()8.1916, singles, ice In all l0call areas. Send l ist ilnd 51 .K6ASI, 25
$1 35; Wil son Duobander DB-33, $100: ....10001., runs to f ill out set. W6ERS, 723 California Dr., Rud nick Ave., Novato, CA 94947.
S4O; prepaid UPS. Alpha 77SX, $4225; Homebrew Burli ngame, CA 94010.

AMATEUR RADIO REPAIR: Prohtssional service,5 Band .... ,000A Amplif ier, 5700. Wm. Fulcher, 217
Bluegrass, Hendersonyil le, TN 37075. REGULATED LAB SUPPLY: Techn ipower Model reasonable rates, All Brands. USA KDK repair

l PC 5.0·5,0: 5V et 5 amps, OVP, remote sen sing, center l Amateur Radio Repa ir Center of I.E.C.,
WANTED: Swan VX-2 Vox Unit. Mu st be in good with manual, mint. $22 Includes shi pping. J . Hot- mc., 1020 Brookstown Ave., Sulle 5, Wlnaton-
condi tion. 615·562·5432 after 6:00 pm. fer, W1Dl , 24 Che rry Road, Framingh am, MA $a.le m, N.C. 27101, (919) 725-7500.

01701.
MOTOROLA MOCOM 70, 2·way Mobile 43980 COLLINS 75$-3B, with 2.1 mechanical l iller, re-
KIH. Never used. Complet e with ant. Best oller. WANTeD: Used, any condi tion Collins ecurp- u"' tactory overhaul , very good condi tion.
W9WGD, 1002 Forest Ro8d, La Grenge Par1l., Il ment. Stale price and condition. H .F. Schnur, 115 $0150.00 U.S. lirm. You shi p. VE3BX, Windsor,o er,
60525 Intercept Ave., N. Charleston, SC 29405. canada, 519-966-3222.

...
SLEP SPECIALS TWO REAllY

Millry R-389 fUAR YlF ReceiYer , DioiIaI Tunino. 10 kHz Thru 1500 MHz 115Vf 6OHz. GREAT ANTENNAS
The Best InVl F " ..... ...... , .... , , ........ , ..... , $550.00 THE JOYSTICK YFA (Variable Freq. Anlenna) ctems unbeaten
MiIItlfy R·390AlURRReceiver ,Digital Tuning. 500 Hz Thru 30.5MHz 11 5Vf60Hz. E~C!I· scoring over commercial and/or conventional antennae .
lentStability. MechFllterS, ldeal FOfSWL. HamOrRTTY . ,. , .. , .. , ., .. , . . , . $595.00

e Simple. rapid erecti on e Not 001, 6-band bol CONTINUOUSMYlllry OEROResearch Mo<lel 2FVLF Receiver. 10 kHz Thru 540kHz. 115V/60Hz. Same O.5 -JOMhz.. inc !. Be & MARS e Omni-directional . Substantially
AsSP-6OQVLF . , ..... ,. ........ . ...... .. , ....... . ... , 5375.00 HarmoniCFREE. 1.000.000 mi les per watt . worldrecord ! e PoorQTH·s
IIIIIry R·14~/Pf\R·15IVti1D1eReceiver In tarrying Case. 540 kHz Tltru205 MHz. AMI enhanced! CUFF O'vVELLERS DREAM ANTENNA'. QUOTE lrom
CW/FM/SSB. Solid State 115Y/6l)Hz Of te VOC Self Contained Baneries With PNH-5 AAOIOZS (South Africal "A remar1lablflantenna wilh great posslbllttles.
Tape Ret«""', IVtiIblt Whip Anlef\na. Siu 11 ""H x t 3" "W x 10""0. Per18tt FOf lis physical size maKes confined space operatiOn a practical
HomtOrlnTheFIeid .. " ... ..... . . . . ...•......... $150.00 proposition·'.
It&tl RA6217E RecslVer. 980kHz tnru 30MHz. Digital Tuning, AM , FM, CWoSSB. Solid

SYSTEM 'A' $110.00 150 W.P.E.P. &Ior Receiving onlyStale, The TopOl The line. Used By AllGovernmentAgencies , .. , ... . , . . . . ,$1,650. 00
Hp·6OICSignal GeneratOf, 10 MHz Tllru 480 MHz, AM/ CW Or Pu lse Modulallon Calibrat· 500 W.P.E.P. &lor Improvedeel Anenuator.u cellent LabGenerator ... , . " . , .. .... ... ,."., .. ... 5375.00 SYSTEM 'J' $130.00 Q Fector Rec:eive
HP,614SignalGenerIlOf, 900 MHzThru 2100 MHz. calibrated Out. PIr1KtFor AlrCfaftOr
Microwl'o't Work . . . . , .. . .. . . . _ ....... "".00 UP·DATE FOR THE EIGHTIES
DS-1VUSIll-1 40 QsdIoscope Wttn MX 3078/USM HoriZ Cl\anllltl Plug-In And MX2930 NEW JOYMASTER
1mI Trace Plug-In. 5·CRT.lnllfnal Sweep,24Calibrated Ranges WithSweep UpanSiOn.

You get all the JOYSTICK YFA tooocrcn capability plus 1!'IeTrlgger MOCIt$. calibralor DC·22 MHz. Housed In Vented Air CooleI:l Cabinst, Size 22 "L
x 14"H x 19 "'N .Original Cosl ~2 . 800 . 00 , ABNU~lu l MUl taryO·Sco!>e . , . , 5295.00 JOYMASTER BONUS 01 EARTH INDEPENDENCE, This new system

AH/URM· 26 Military Signal Generator 4 MHzr nru405MHz. AM /CW,Calibrated Allenua· gives you TUNED ARTlF ICIAL EARTH raoeuon ham bands 8Othru ' 10.

tlf,400/1000 MHzModulatlon,SmaIICompactSlze10" " x 11 .. " x 14· .. 1265.00 Now snap your l ingers lit 99% 01QTH problems!

S6-13/ UWR/ILS MiMtary Slgnal Generator 108-135.9 MHz And 329,9 To 335 MHz,Out· SYSTEM 'JM1' $147.00 150W.P.E.P. &/of
put Slgl'llls Inctuoe VOR. lDC Gllcleslope And 1000 CPS. Same As Collins 479T·2, Receiving only

Operates Fflm 28 VOC At J" Amps . I'tJrtiblll Or Bencll Power Source, Ideal For Airtraft SYSTEM 'JM2' $182.00 500 W.P.E.P. &lor Imptowed
RadiORepalr .. . . .. . . . . . .. 5m.00 Q Factor Rec:ei~

$Q-12/U FM Military low Band SlgnatGenerator 20 MHz TIIru HIO MHz. Mslered RFOut· JOYSTICK YFA OWNERS, update your system to JM1/JM2 lor
pul D-5V, Metered OI'Iiation o-HIO kHz. Used For l ow Band FM Commercial Or MII~ary $86.00and 5101.00, respectively, Rush MasterchargeNisaoo.or checkor
GRC. PRC Radios ....... ............ " ... " .... , ...... ... , .. , .. . . 5185.00 request FREElil erature,Aligoodsassembleeasilyfrom the pacK - then
All Equipment lib Calibrated, Tested And In Excellent Condition, 30 you have your AEALLY COMPACT ANTENNA SYSTEM. Matching

Day Money-Blck GuarantH, FOB Otto, N,C, We Accept VISA, Mllter ATU·s, Air mail cost incl,

Cbarg, Or ChKk , Phone Bill Slip 7Q4.524-7519,
PARTRIDGE ELECTRONICS LTD

G3CED
7, Partri~ House,

G3VFA.",EP ELECTRON"J:C. COMPANY mJ Broadslairs, ent, E~land.

P.D BD~ 100. HWY, U l , DEPT. CO OTTO, NORTH CAROLINA 28763 Tel: 011 44 0843 62 35

" ......rod ......d •• Inqul.l•• di....ll' ... CtRClE S3 ON READER Sl:RVlCE CARO



Hef"e is an exc iting new device to im­
prove your reception ()f1 160 . 80 . ee
broadcast ba'ld. a-ld on VlF.

II is wei known that loops pick up fa'" less
noise than most other" antennas. And
!tIey can nul out ....ter1erence Now
Paloma'" Encineers brings you these
teewee a-ld more in a compact. caelul·
Iy engineered , attractive desktop

"""-Unlike ordinary directiOrHinder loops. it
tilts to match !tie incom,ng wave Iront.
The result . Deep mAs up to 70 db. You
have to . sten to believe It '

Does the Loran on 160 give you a
headache? Th e loop practically
eliminates it Broadcast station 2nd har·
rrooc ruining )'Our OX? Tum and till the
loop and it's gone Does your friend in
!tie next block with hiS kilowatt block
ecee weak ones? Use the loop and hear
him fade out .

loop nulls are very sharp on local and
ground wave Signals but usually are
brOad or nonexistent on distant skywave
signals. This allows local interference 10
be eliminated while OX stations can still
be heard Irom all directions.

The loops are Uta-wire wound on RF rer­
rile rods. They plug Into the loop
Amplilier wh ich boosts the loop signal 20
db and isolates and preserves the high Q
01 the loop . The tuning control peaks the
loop and gives e xtra preselection to your
receiver.

Plug ·in loops are available tor lhese
bands:

t 0·40 KHz (Omega)
40· 150 KHz (WWVB. Loran)
150-550 KHz (VLF)
5 40· t 600 KHz (Broadcast)
1600·5000 KHz (160 & 80

meters)
5 ·15 MHz (HF- 1)

s.r.d feN" free descriptive brochure.
r.ii - ..,

-' .• , WS4

~ - ~
Loop Amplifier $6 7.50; Plug-in Loop
Antennas 547.50 each (specify Ire­
quency band). To order add 53 pack­
Ing/shipp ing. Cali forn ia residents add
sales tall .

RADIO BOY BOOKS FOR SALE: SASE to aw.
Randall , K6ARE, 1263 Lakehu rst Ad ., Livermore,
CA94550.

WANTED: Telechron ctockntmer for HQ·1.5.Also
original t ransformer lor WRL Globe Chlel xmtr.
Ed Morrison, K9HLT, Box 175, Blandinsvil le, IL
61420.

WANTED: Any a cvt Tech nica l Menuels Re: 'tete­
printers. Hem Redio Electronics. Wholesale con­
sidered. Help! D. Testa, Box 9064, Newark, NJ
01104.

MOTOROLA TEK-1A 2 tone gen. 520; TEK·20 PIL
gen. 520; SLN.e222A Reed Tesler 520; SASE for
test equrprnentnst. K6KZT, 2255 Alexander, Los
Osee, CA 93402.

FOR SAL E: YAESU 2500 CPU. mike wllh Micro
processor mint condo 25 watts out. Kenwood
power supplYp-8 6 mo. old. K2RBY 203·264-3666.

BAD TUBES WANTE D: Elmac 250TLlVT22O,
3C24NT204124G, 25TG, HK54, 327A,
1ooTHNT218; 416B,C,E, 5894, 6091. Also, go ld
plated scrap wanted. Ron Guard, W6TWT, 101 05
Stern A...e., Cupert ino, CA 95014, (408) 252-5067.

FOR SALE: Kenwood 700 SP all mod e 2 meter rig
mint. Send S.A.S.E. lor more Inlo. P.O. Box 518,
Whitehous e, FL 32220.

CLEANING OUT SHACK; Send SASE lor li st 01
barga ins. Also one dollar sliver cert ificates sale
In short supply. L Basham, 735 Caves Hwy, C. ...e
Junct ion, Oregon 97523.

SELL; KENWOOD TS·12OS SSBlCW transceiver
with CW filter and pg·30 power supply, minI cce­
dllton, S6OO. David Mll chell , 1620 Young Rd.,
Lit honia, GA 30058.

•enter-l.pRISeS
DISTRIBUTOR OF INTEGRATED FANS

Cool h with • i"\afk IV I"'IufTI.. or Howard 100 CF/II\ 'a n
120 VAC 50/60 Hz. Oleck or I"\oney Orcle"1 5.00
Feather and Whisper ran s . so ....iliob le . 50/60 Hz.

ChKk or /IO\one)' O rder 120.00
Postpaid~nteed

213-A CHARWOOD CIRCLE
ROCHESTER. NEW YORK 14609

'---PHONE: (7 16) 482-2555-----'
CIRCLE 650N REAOER SERVICE COUPO N

W ANT FOA CASH ; Pre-1923 cer-e ilnd ARRL Edi­
t ion II. (Dec. 1928) Handbook. Ken Miller, K61 R,
16904 Gao. Washington, Rock...me. 1040 20853,
poll 77..nrJi .

NOVICE ALL·AMERICAN Certificate: Work a
Novice In all 10 call ereas. Send liS! and 51.
K6AS1, 25 Rudnick A...e., Novato, CA 94941.

SELL; Johnson Model 122 VF OSClllii tor- all
bands. Make offer SASE. D. Tesla, P.O. eox
9IJ6.4-cq, Newark, NJ 07104.

WANTED: Healh IT-312O letll ransls tor tester.
Also schematic and service manual for an EMC
RF·AF crystal markerfTV bar generator. Caswell
Devis, Jr., 601 Delmar 112, San Antonio, TX 78210.

HEATH HW-a FOR SALE: Speaker plus senslt.
mod. and xmll . switCh . dded. Perf&Ct cond...
51 10. Craig Bradley, At . 1, 80x 196, Trallord, AL
351 72,205-681-4919.

FOR SALE: Swan 7ao-CX with vox and 11 71220
volt power supply. Just back Irom facl ory with
new flnala and reali gned rece iver. First S375 gels
II post paid. Also WM·15OO meter. 525. vtbrcprex
Chrome Lightning Bug, 535. 0-104 mtc, 530. Mil t
Lowray, N5BLU, 2858 Joanna Drive, Dallas, TX
75234, (214) 243-1712.

MOTOROLA STATION MONITOR 150-1 70 104Hz
and WWV Recel...er $35. Dumounl Freq & De...
Meter 2~70 104Hz 5SO. K6KZT, 2255 Alexender,
Los c eee. CA 93402.

OPAei'S'Get details ot the G-oAP-Club allCl free
sample magazine from Re.... G.C. Dobbs G3RJV,
17 Aspen Drive, Chelmsley Wood , BIrmingham.
831. U.K.

FOR SALE: Galaxy V MK2 wlp.s. and rme S350,
Drake TR-3 wlspk, p.a., and mtc S225, Clegg FM·
27B S145. Mike Donovan, KAIIJAN, 3£05 Dove SI.,
Dubuque, IA 52001.

CIRClE Y ON READER SERylCECOUPON

FOR SALE: BEAUTIFUL HCl80AX with many ex·
tras; details upon request with SASE. W2CVW,
343 Catherine st..S. Amboy, NJ 08879.

PCS3000

.s/a·wa.,. ant,for yourH.T,S2100

Order 2" hours I chV 1215 1884·60 10
FREE UPS · N.P.S.lnc. WA31FQ
1138 00XY0ll RD.. JENKINTOWN. PA.19046

KNIGHT C·22 XCVR: Need Menual!Schemal ic.
Wil l reimburse expense. C.E. Boll, P.O. Box 1082,
Fairch ild AFB, WA 99011.

HEATH HW·16 good cond., sao.Swan 500C with
AC·DC VOX flar conc.,$380. 1ship UPS. WB6Z0F,
1004 Goodman Ranch Road, Garbervil le, CA
95440.

.0.,.,. CIrcle Ihp ProjKllOl'l • Cnl..-d on 10ur
,.aet OTH • Ca lcu ll ted ,lid dra.n by _put.. '
11 • U lncne.· P-....on.llad with ,,,,,,,cIlIaten'
$11.00 ppcl. • (AI. Maillclcl '1.1101 ' a,.m H"dlng
Pn"loul, onl, "'.50 •

Bill Johnston, N5KR
1101 ,"-I Dr~ L.. Crveft, N_ M..1co 110O'I

co 1952, 1958, 1960-1974. CST 1948-1950,
1953-1954, 1956-1963, 1965-1973. 73 1963-1914.
Best offer. F. WoJcik, 33 Hughes st., M. plewood,
NJ 01040.

r---COMPUTERIZE
GREAT CIRCLE MAPS

WANTED: Heathkll S6-10 SSB adapter and In­
st f1Jctlons on how to connect li to a Healhklt DX­
100B Transmitter. Sl u. Ballinger, WA2BSS, 51 S.
Clinton s t., Poughkeepsie, NY 12601.

SWAP: Photographic History Civ il War 10
volumes by Mil ler N.Y. 1911 ("'1 cond) for ham
gear. WA2PCL., 101·23 Lefferts, Jamaica. NY
11419.

MINT HQ 120X lor sale S1 25.oo plus shipping.
R W. Randall, K6ARE, 1263 Lakehurst Ad., Uver.
more, CA 94550.

LOUISIAN,., SLOW NET WANTS NEW
MEMBERS. AU Interested e.e.e.e . to W05EAE,
Steve Genusa, 2106 Park Ave., Monroe, LA 71201.

SELL; Transceiver 5Band FPM30Q MK2 S215;
Millen Grid Dip 90651 $65; Low Freq ARC5 AX
S2O; Shure 444 WNaesu Plug 528; FL t 10 Amp
new 5195; COllins FM Adapter 146C-1 520. Art
Ford , 2903 Emory St., Melbourne, FL 32901 .

WANTED: r eo-tee AC4 SWR MTA. Skip,
WB80WM.

SEND SASE for li st of rad io parts and my surplus
equipment. L Basham, 735 Caves Hwy, Cave
Junction, OR 97523.

Palomar
Engineers

,
Box 455, Escondido, CA. 92025

Phone : {7 14] 747-3343

,",UM M nd I II reader Inqulrle5dlrec:U,
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Please se nd all reader Inq u lrle l directly.
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Dahl Company 96
Debco 61
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Dlgltrex Electroni cs Co. . 45
Drak e, R.L. 7
ETCO 48
Fair Radio Sales 81
Fox-Tango 20
G.I.S.M.O. . . . . .. . . . . . . . • . .. • • . . . •. . 6
GemQuad 89
Gillander, AI WB2GJO 48
H&RCommunications 34
Hal Communications 13
Hat-rrcn!x 66
Ham Radio Out let 2
Henry Radio 23
Hustl er, Inc 44
Hv-aernarectrcntcs 17, 19, 21
ICOM America, Inc COY. IV
Johnst on, Bill N5KR 99
KLM 50,51
Kantronics 12
Keng ore Corp. . 30
Kenwood Cov.II , 1
MFJ Enterp rises 37
MHz Electronics 68, 69, 70, 71
Madi son Electronics 43, 62
Mlcrowaye Filter 94
Mor-eain 53
N.P.S., Inc.. . .•.......... ....... .. 99
NemerElect ronics 65
Palomar Engineers 99
Partridge 98
Pierce, G.L. K6CAO 81
Pcly-Paks, Inc.. ..... ..•• ...•..... .67
Rad io Am at eur Callbook, Inc 87
RadioWorid 35
Rolin Dlsl. 58
Rusp rlnt 20
Skytec 42
Slep Elec tronics .• . ....... .. ... .. .. 98
Stewart Quads 89
Teletron Corp. . .. . . . . . . . . . ... • • ... 62
Telrex Laboratories .. .. .. . .. . ....•. 48
Ten-Tec 5
Texa s Towers 97, 100
Tra nslete ro nic , Inc 42
Trlonyx Inc 98
UPI 78
UPI Com munications Systems, Inc 83
Unarco- Rohn 31
Universal Communications . . . . . • • .. 95
VoCom 83
Wawasee Electronics 31
Western Electronics 74
Vaesu Electroni cs CoY.1I1

We'd like to see your company listed here
too. Contact Jack Gutzelt, W2LZX, our
Advertl,lng Manager at 516-681·2922 to
work out an advert l, l ng program tailored
to suit your needs.



What's so new about the 902?
• WARC Bands Factory InslBllad I

Your FT-9020M won't be "obsoleted" when the
new bands become available.

• True Reading Frequency Counter I
No need to recatibrate when changing bands or
modes.

• Dloda Ring Recalver Front Endl
The industry-standard dynamic range of the
FT-901DM is now better than ever.

• Curtis 8044 IC Keyer l
Full dot and dash memory are now provided on the
built-in keyer.

What's more, the FT-902DM retains these great teatures at the '901:

• Variable IF Bandwidth • Digital plus analog readout
• BuilH n memory system • RF speech processor
• Audio peak CW filter • Highly stable PLL local oscillator
• IF rejection tuning • Plug-in modular construction
• SSB. CWoAM. FM and FSK • AC and DC operation built in

ORClE 3 ON READER SERVICE CAAD

The FT-902DM • •• designed to give you the competitive edge !

~&~§(1JJ W
The radio. v 181

Pnce And scecncercos Subject To
Cha nge WIthout NotICeOr Obliga tIOn

YAESU ELECTRONICS CORP. 6851 Wal1hall Way, Paramount. CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati , OH 45246 • (513) 874-3100



S~n!g~<Jin (W) x 10.8 in (0) will fit into most
mobile operations (compact car, airplane, boat. or suitcase)

Affordable.
Priced right to meet your budget as your main HF rig or as a
second rig for mobile/portable operation.

Convenient .
• Unique tuning speed sdection for quick and precise QSY.

choice of I KHz, 100Hz Of 10 Hz tuning.
• Electronic dial lock, deactivates tuning knob for lock on,

stay on frequency operation.
• One memory per band, for storage of your favori te

frequency on each band.
• Dual VFO system built in standard at no extra cost.

Full Featured.
• ']f1JW PEP input-powerful punch on SSB/CW (40 W ('/

ODAM)
• Receiver preamp built-in • VOX built-in
• Noise blanker (selectable time constant) standard
• Large RIT knob for easy mobile operation
• Amateur band coverage lo-8OM including the new

WARCbands
• Speech processor-built-in, standard (no extra cost)
• IF shift slide tuning standard (pass band tuning optional)
• Fully solid state for lower current drain
• Automatic protection circuit for finals under high

SWR conditions
• Digital readout • Receives WWV • Selectable AGC
• Up/down tuning from optional microphone
• Handheld microphone standard (no extra cost)
• Optional mobile mount available

l1Ul16th Awnue N.E., Bellevue, WA 98004
3331 Towerwood Dr., Suite 307, DaJlaoi TX 75134
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