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5P-230 15·8305 VFO-230 A1-230

TS-13DSIV
"Small wonder" .. processor,
N/W switch, IF shift, DFC option

Optional DFC-230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro­
phone (supplied with DFC-230).
Four memories and d igital
display, (Also operates with
T5 -120 and T5 -8305.)

• SP-120 external speaker.
• VFO-120 remote VFO.
• MB-l00 mobile mounting

bracket.
• PS-20 base-station powe r

supply fo r TS-130V,

OPTIONAL ACCESSORIES:
• PS-30 base-station power

supply.
• YK-88C (500 Hz) and

YK-88CN (270 Hz) CW fillers.
• YK-88SN (1.8 kHz) narrow

SSB filter.
• AT-130 compact antenna tuner

(80-10 meters, including three
new bands).

• Automatic selection 01 side­
band mode (LSB on 40
meters and below, and USB
on 30 meters and above ) . SSB
REVe;:RSE switch provided.

• Built-in dig ital display.
• Built-in RF attenuator.
• IF shift (passband tuning).
• Ettecuve noise blanker.

• TS-130S runs 200 W PEPI160
W DC input on 80 -15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. T5 -130V
runs 25 W PEP/20 W DC
input on all bands.

• Built-in speech processor.
• Narrow/wide utter selection on

both CW (500 Hz or 270 Hz)
and 5SB (1.8 kHz) with
optional lilters.

!!!!!!!!

The compact, all solid-state
HF 55B/CW mobile or fixed
station T5-130 Senes trans­
ceiver covers 3.5 to 29.7 MHz,
Including the three new bands.

TS-130 SERIES FEATURES:

• 80 -10 meters, includmg the
new 10, 18, and 24 -MHz
bands. Receives WVI/V,

P5·30 15·1305 VFO·120



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON, CA 90220

fR-7800 FEATURES:
• 15 multifunction memory

channels, selected with a

TR-7BOO
"Easy selection'[••15 memories/offset recall,
scan, priority, DTMF (Touch-Tonef)
Frequency selection with the rotary switch. Ml-M13 ...
TR-7809 z-meter FM mobile memorize frequency and
transceiver IS easier than ever. offset (±600 kHz or simplex).
The rig Incorporales new M14 ... memorize transmit
memory developments lor and receive frequencies
repeater shift, priority, and scan. independently lor nonstandard
and includes a built-In autooatcn offset. MO . . . priority channel,
Touch-Tone- encoder. with simplex, ±600 kHz, or

nonstandard offset.
• Internal backup for all

memories. by installing tour AA
NiCd batteries (not Kenwood-

supplied) in battery holder.
• Prionty channel (memory ·0·)

and priority alert.
• Covers 143.900 -148.995 MHz.

in 5-kHz or 10-kHz steps.
• Buut-m autccatch DTMF

(Touch-Tone'" encoder.
• Front-panel keyboard lor

selecting frequency, transmit
offset, and autopetcn encoder
tones. programming memories.
and controlling scan.

• Automatic scan of entire
band (5-kHz or 10 -kHz steps)
and memones.

• Manual scan of band and
memories. with UP/DOWN
microphone (standard),

SP-4D
Compact, hiqh-quality mobile
speaker
• Matches all HF, VHF. and UHF

radios for mobile operation.
• Onl y 2-1 1116 Inches wide by

2-112 inches high by 2-118
inches deep.

• 4-ohm input impedance.
• Handles 3 watts of audio.
• Mounting bracket with ferrite

magnet. Adhesive-backed
steel plate supplied for
mounting virtually anywhere.

• Repeater REVERSE switch.
• Selectable power output.

25 W (HI)/S W (LOW).
• LED S/RF bar meter.
• TONE swi tch to actuate

subaudible tone module (not
Kenwood-supplied).

OPTIONAL ACCESSORIES:
• KPS~7 fi xed-station power

supply.

TR-2400
"Hand-shack': .. synthesized, big LCD, scan,
10 memories, DTMF (Touch-Tonef)

­,

• External PH mic rophone
and earphone connec tors.

• Rubberized antenna wi th BNC
connec tor, NiCd battery pack.
AC charger, PH and mrc
plugs. handstrap. and
earphone inc luded.

• Extended operating time with
LCD and overall low-current
circui t design. Onl y draws
about 28 mA squelched
receive and 500 mA transmit
(at 1.5 W RF output).

• High-impact case and zinc
ere-cast frame.

• Compact and ligh tweight.
Only 2-13/16 inches wide,
7-9116 inches high. and 1-718
inches deep. Weighs only
1.62 pounds (mcluding
antenna, battery. and hand
strap).

OPTIONAL ACCESSORIES:
• ST-1 Base Stand (provides

t.s-nour-quick tric kle, and
floating charges. 4-pin
microphone connector, and
50-239 antenna connector).

• BC-5 DC Quick charger,
• tj-r-treatner case.
• BH-1 belt hook.
• PB-24 extra NiCd battery pack.
• NEW 5MC -24 speeker/rmc.

• Keyboard selection of
144.000-147.995 MHz in
S-kHz increments. No · S-UP"
switch needed,

, • UP/DOWN manual scan in
5-kHz steps trom 143.900 10
148,495 MHz.

• 10 memories. Retained With
battery backup. "MO" memory
may be used to shift
transmitter to any frequency
for nonstandard-split repeaters.

• Built-in autooatcf DTMF
(Touch-Tone-) encoder, using
all 16 keyboard buttons,

• Automatic memory scan.
• Repeater or simplex operation.

Transmit frequency shifts
±600 kHz or to -MO· memory
frequency.

• Reverse switch. Transposes
receive and transmit
frequencies.

• Subtone SWitch (tone encoder
not Kenwood-supplied).

• Two lock switches to prevent
accidental frequency change
and accidental transmission.

TR-2400 FEATURES:
• large LCD digital readout.

Readable in direct sunlight
tvntuauy no current drain)
and in the dark (lamp switch).
Shows receive and transmit
frequencies and memory
channel. •Arrow' indicators
show ·ON AIR~ "MR" (memory
recall). "BATT- (battery status).
and "LAMp· SWitch on.

CONVENIENT TOP CONTROLS

The TR-2400 has the most
convenient operating features
oesirec m a 2-meler FM hand­
held transceiver.



Ask tor det.lls,
prices.

TS·830·S

TS·130·S

FREE SHIPMENT (UPS Brown)

Ask tor details, prices.

FREE SHIPMENT (UPS Brown)

New commercial grade transc'vr
provide. tau s band coverage.

FREE SHIPMENT(UPS Brown)

COLLINS KWM·380

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

REG.279.95 $249.95
Fr8q. range: 14.4· t A8MHz . RF oul:160W nom.
(lOW in) . • RF power in: 5·15W . DC opeo-atrflQ
pwr: 13.6VDC@20-25A . Intetrnittenl duty
cycle . Built -in receiver pre - amp. Auto-
matic internal ot external re lay keying .

FREE SHIPMENT (UPS Brown)

CUBIC /SWAN ASTRO 103

BEAT THE
PRICE

INCREASE
while they last

TS·520·SE

~~_. . . .. -' -r.. ... . ..
(. ,-.. .

Ask for details, prices.

YAESURACK
FOR FT·7
STATION

CALL FOR YOUR
SPECIAL PRICES ON

ALL OF THESE OUTSTANDING ITEMS
(and other well known Kenwood ham products)

TR·2400

FREE SHIPMENT (UPS Brown)

Ask for details, prices.

FREE SHIPMENT (UPS Brown)

R.L. DRAKE COMBO
TR7/DR7 all band
transc'vr.

KENWOOD
I
I..

25W OUT FROM TR·2400
w /American Radio "324"

TR · 2400 plugs directly Inlo compact as­
sembly. Linear amp leatures V·Mos pwr

transistor. gi ves 25W
RF across band w!1.5
watts drive Built -ln
ampisl)k r boosts allelio
more than 2W. Also eur­
rent limIted charger
for TR · 2400. 12VOC @ AA.
Socket lot el(\ PTI mil:.

- --~~-.~•. - -. .'. ~ . .

$199.95 FREE SHIPMENT (UPS Brown)

R7 full-coverage
rec'vr.

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

FREE PHONE

800
854·6046

BEST PRICES, DELIVERIES
FIVE STORE BUYING POWERI

ANAHEIM, CA 92801
2620 w. La Palma,

(714) 761-3033 (213) 660-2040
1 mile easl Knotts Berry Farm.

BURLINGAME, CA 94010
999 Howard Ave., (415) 342·5757
S miles south on 101 !,om S,F: Airport.

SAN DIEGO, CA 92123
5375 KearnyVilla Road (714) 560-4900

I1wy 163 & ela,femoot Mesa Blvd ,

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

US.A

OAKLAND, CA 94609
28 11 Telegraph Ave., (415) 451-5757

Hwy 24 Downtown. Left 27th (1ft-ramp,

CAUF: CUSTOMERS PLEASE
CALL OR VISIT USTEO STORES

&I ', ,

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

San D'ego Fwy otl Vi ctory 8111(\

OVER-THE-COUNTER
Mon. thru Sat. lOAMto 5:30PM

AE...·.l\LUAI'tCf· "1._' "-101(00' ....PHliOlOL· " .... · ASTAON
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ROTORS
ALLIANCE CDE

U·l00 HAM IV
$41.95 $169.95
HD·73 T2X

$109.95 $229.95
FREE SHIPMENT (UPS) Brown

Prices , spea aubj8Cl to cha"ll. without nOli(:e

VHF/FM DEVIATION
METER
$99.95
FREE SHIPMENT
(UPS Brown)

DIrect meter readout 01FM devIation (maf1<e<l
lor nom. tone pad/voice deviat ion). Covers
144-1 48MHz wi l r8q. selected by xtl. 146.52
MHz xII supplied. Operates trom t 1.9 to 16VDC.

Calif. rssidents plsa" add sales 1.'.
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Isn't it time for you to change? Check the DELTA rig at your dealer
or write for full details.

'
r.::Il~EN_TEC . 1lC.1"117lVIUWILLE.UlllHUll ) lW

I_''' '' '_._.~''''-

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.
DELTA accepts what you have, what you wa nt . . . from separate
antennas 10 ltneers. transverters, remote VFO, 12 VDC, keyers and
more-just plug in.

For The Change In Economics.
These days, everyone wants mo re value for his money. And
DELTA offers it. More features and performance per do llar. Quality
that's American-made. Service you can count on. A solid
warranty-one year on the transceiver plus an extra five year
pro-rata warranty o n the amplifier transistors. And low prices!

39.00
79.00

$869.00
189.00
169.00
50.00
45 .00

139.00
39.00
85.00

The DELTA Rig
Model 580 DELTA Transceiver .
Model 283 DElTA Remote VFO .
Model 280 DElTA Power Supply .
Model 282 . 250 Hz CW Fllter .
Model 285. 500 Hz CW Ftlter .
Mod el 234 RF Speech Processor .
Mod el 214 Electret Microphone _. .
Mod el 645 Dual Paddle Keyer .

Other Optional ACCi'S50ries

Mod el 670 Single Paddle Keyer .
Model 227 Antenna 'Iuner .

For The Change In Lifestyles.
DELTA moves with you, "At home" anywhere-on your operating
desk, in the field, on a boat, plane , camper, wherever. Its neat small
size (4W'h x I H II"w x 15"dl a nd light weight (l21h lbs.] make it a
good traveling companion. Yet compact as it is, DELTA panel size
and knob spacing make it comfortable to use hour after hour in
your home station.

DELTA - symbol of c h a nge- a nd the first HF transceiver
with all nine bands-offers more of the featu res you need
for th ese c ha nging times .

Tennessee Technology Leads The Way.
Tcday'e operating demands the changes a DELTA station offers. All
nine HF bands in all solid-state design with optimized receiver
sensitivity and selectivity, 200 watt, 100% duty cycle no-tune
transmitter, QSK, VOX, PIT, ALC, Notch, Offset, and more. All in
a compact, ready-to-go -anywhere functional design that offers light
weight, thorough shielding, and operating ease. And a price that
permits affording the full complement of accessories. TEN-TEC put
it all together-in DELTA - for you.

For The Change In Bands.
DELTA with all nine bands-another TEN-TEC " first." 160
through 10 meters, including the new 10, 18 and 24.5 MHz bands.
(Crystals optional for 18 & 24.5 MHz). DELTA is ready.

For The Change in Band Conditions.
Optimized design lor the ideal balance between sensitivity (0.3I-tV
for 10 dB S +N/Nl and dynamic range (85 dB or better) plus
switchable 20 dB attenuator that puts you in control of even
extreme situations. No matter where you live or what power your
neighbor is running. DELTA can handle it.
Super selectivity permits narrowing DELTA bandpass to suit the
crowds. The four-position switch selects the standard 2. 4 kHz SSB
filter , adds a section of the 4-stage active audio filter, cascades an
optional CW filter (for 14 poles of filtering), and cascades both
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate skirt selectivity required to knife
through strong adjacent signals.
Built-ins to quiet the world. A variable notch filter is standard on
DELTA. Vary from 200 to 3500 Hz to notch out interfering earners
or CW signals to a depth of 50 dB or more. Offset tuning for
movi~ the receiver frequency =I kHz to reach that OX or to fine
tune. ' Hang" AGe to give you smoother receiver operation.

For The Change in Operating Styles.
Variety is the INOrd for today, and DELTA offers it.
For a rag-chew with an old friend , 200 watts of SSB to the proven
solid-slate amplifier (designed by the leader, TEN-TEe) with
built-in VOX and PIT.
For the fun of operating 200 wetts CW with QSK-full, fast
break-In that makes CWa conversation, saves time, and opens a
window on Ox.
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AN EDITORIAL

Logs, logs, and more logs are com­
ing in to CO. It looks like another
record turnout for our V'NtI Contest.
Quite apropos to last month 's
editorial, the first log to arrive went to
the old aTH.lt came In three days after
the Contest. You might think It
somehow was sent airmail by a Euro­
pean or As iatic entrant who d idn't see
CO during the last year, or didn't get
one of our all new log and summary
sheets with the new QTH, or even
missed seeing a copy of the new rules.
NO, none of the above was operant .
The off icial fi rst entrant for the Con­
test (wit h a fairly thick envelope) came
from New Jersey. our ne xt-door
neighbor.

On The Road
November saw us on the move

again, only not so far away. The Hud­
son Amateur Radio Council (HAAC)
sponsored a Convention at the Pines
Hotel in New York's Catskill Moun­
tains. This was a departure from the
usual site at the Playboy Club in New
Jersey. About 1000 peop le and 10 ex­
hibitors showed up to have a gooc:l
time and eat too much while enjoying
our favorite pastime. I have to say that
I did miss the bunnies.

In a special edItion of Ham Radio
Report brought out for the Convention,
it was announced that Ham Radio
Horizons magazine wou ld cease
publicat ion with the December iss ue.
Naturally, talk that weekend centered
on the announcement and the conee­
quent loss to amateur radio.

Serendipity Strikes Again
When I described our December

cover and my meeting with John
Rogers, W2ADC, through a mutual
friend who owns an art gallery, I didn't
expect a second chance meetIng to
occur for some time to say the very
least. I 'm here to report another
chance meeting via our mutual friend.

A few weeks ago I went to visit my
friend 's gallery and entered Just as a
customer was leaving. He had left his
business card in plain sight next to his
order and curiosi ty got the best of me.
The name, Norman jqetosen. didn 't
ring a bell, but the company sure did,
Cardwell Condenser Corp. Now there
was a name that rang be lls and
brought back all sorts of memories of

Say You Saw It In co

my early days in amateur radio. Most
of us see Cardwell Condensers at tlea
markets and the like and still respect
the quality of construction. like
myself, most of the peop le I mention­
ed this to later were unaware that
Cardwell was stili In business and
thriving. I was sorry that I was a few
minutes too late to meet Mr. Kjeldsen,
who turns out to be President of Card­
well, but I did give my fr iend my
business card to give Mr. Kjeldsen
upon his retu rn. Abou t a week later I
received a nice letter f rom Mr.
Kje ldsen along with a copy of the com­
pany's current catalog.

Cardwell , according to the letter,
now produces ra tter Inductors, air In­
ductors, edge wound Inductors, and
high voltage contactors. They also
produce five lines of variable air
capacitors, including those formerly
manufactured by E.F. Johnson, Ham­
marlund, F.W. Sick les, Oak, LAC, and
Erie, plus the Cardwell line. They have
purchased the Multronics operation
line of inductors and turn counterdlals
too.

I'm glad to announce that they are
ali ve and well and that the ir address is
BO E. Montauk Highway, lindenhurst,
1.I., N.Y. 11757.

Close Calls
I got a note the other day from Alan

K. Green, W5GAJ, concern ing the
fre Ighter Poet which was lost in early
November. It seems that Alan had
been the ship's radio operator and
decided to remain off the ship during
the hurr icane season for safety
reasons. We're all glad he d id for ob­
vious reasons.

Next Month
Next month we plan on presenting

the S.S.B. results forthe CQWPX Con­
test. It looks li ke another record­
breaking year with an all-time high
number of entrants. This year it should
be even bigger (and better).

On a Contest note, let's not forget a
little common courtesy. I know it may
seen hard to believe, but there are a
few amateurs out there who don 't get
caught up in the spirit. A few even go
so far as voicing their complaint to me
saying that for our Contest weekends,
the whole world Is on the amateur

bands (less them of course) and they
can't talk to each other. Let's not
forget that they too have their rights
with regard to spectrum and are entitl·
ed to the same courtes ies and con­
siderations. It 's the same "Golden
Rule" for everyone. In other words,
don't encourage or part icipate In bad
behavIor.

CO To The Rescue
As winter settles in and visions of

glistening snowfalls abound, I stop­
ped off this morning to pick up some
plane t ickets heading sort of south.
No, It's not really a vacation In the
sun, but Is rather a simple gesture to
help out a friend . Yes terday I was
talking to Jack Birchfield of Ten-Tee.
and he was bemoaning the fact that
the winter supply of Jack Daniels was
trickling down In Sevierville, Ten­
nessee. This morning I got plane
tickets to Knoxville, whIch is about as
close as you can get on a commercial
ai rliner, so that I could head up the
CO Jack Dan iels Relief Column to
Sevierville. It ' ll take a few weeks to
pack the dog sleds and such for the
trek, so I will report on the mission
next month when I return. I also will
fill you In on what the folks at Ten-Tee
are really like.

The FCC
Washington watchers are making

bets as to the new Chairman of the
FCC. Wi th the election of Ronald
Reagan to the Presidency, there is
bound to be the usual shake-up In
government posts, and It is safe to
say that the FCC is no exception.
Commiss ioner Lee has atl the criteria
needed for Chai rman , at least on an
Interim basis . By the time you read
this, though, we'll al l know who was
right.

On November 4, 1980, while the
fate of the Nation was being decided,
the FCC took time to appoint me as a
member of the Amateur Radio Ser­
vice Subcommittee, National Industry
Advisory Council (NIAC). NIAC pro­
vides the FCC with advice and
ass istance In national emergency
communications planning. I'll report
on these activities as they develop.

73, Alan, K2EEK

Februa ry, 1981 • CO • 5
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A Clockwork Omnigraph
BY NEIL D. FRIEDMAN", N3DF

A code oscillator it's not!
It is however an early device
to study code at home which
was used by the government to
test applicants for commercial and
amateur licenses"



The spacing of the code elements
varies among the disks. Along with
the setting of the motor, this deter­
mines the speed at which code is

generated.

The pointed peaks on the cir­
cumference of the Omnigraph disks
represent the " dit" code elements
while the flat-topped ones represent
the "dens." A sivtus on tne Om­
nlgraph traces these ridges up and
down while opening and closing a

keying circuit.

Paper-tape code mschines replaced
the Omnigraph in the 1920's and are
still available today. The Instruc­
tograph pictured above was manufac-

tured in the tete 1940's.

and closes a circuit to which the
operator adds a battery and buzzer (or
sounder for American Morse). The
speed at which code is sent depends
on the setting of the motor and the
distance between code elements on
the disk played.

The disks In my coll ection each
conta in between 12 and 36 code
characters. The simplest Omnlgraph
plays only one disk at a time, but
most Incorporate a chan61ng device
that pushes the stylus up along a
stack of disks as the turntable com­
pletes each revolution. The most
popular model (the one on the cover)
allows for a stack of five disks, while
some provide tor as many as fifteen.
A deluxe model Included a pulley
system for an auxilliary electric
motor drive, while a proto type (or
limi ted production) Omnlgraph In the
Antique Wire less Association's
museum has a vert ically-oriented
turntable.

The Omnlgraph Manufacturing
Company of New York began adver-

'6616 River Trail Court, Bethesda, MD
20034

The spring-wound motor and maze
of gears on this month's cover Is an
Omnlgraph recently acquired, with 39
code disks, for my collection of vin­
tage communications equipment.
The need for a source of perfect
code-an accurately t imed, portable
Instrument ready on demand to test
or increase an operator's profi cien­
cy-predates amateur radio. The Om­
nlgraph was an early attempt to meet
this need.

The Omnigraph's steel spring and
brass gears rotate a small,
phonograph-like turntable upon
which rests one or more aluminum
code disks. Ridges with sloping

... shou lders cut Into the circumference
of each disk represent the elements

~ of the Conti nental or American Morse
code. A stylus, moving up and down
the ridges as the disk revolves, opens





•

•

Get the
BEST

for Less !

-

: :•..

,
..........

AT HOME

•-

In Half the UlJual Time

u
,1

Learn Telegraphy
(\\',,,,1..... M. ...)

The £ASIEST, QUICKEST. OIE.Al'EST WAY

cw{HII Sse·...M1kHZ)

BANDWIDTHS IN STOCKlI-POLE FIL

T h. Omoigroph i'- on ."~ I....., j< T •• oomi tt.. ' hot ..u h.. \'Ou both Ih. W i"I... aod M o.....
Cod... " ' h""",. "'I'hou' . oy ..~a.. """pI Ii>< '0<1 "I Ih. mlChia. i ...Jf. Merely "", ate''0I>..n..\· l ad ~OII r Bu...., '"~ Bu.... I nd H ..d Pho n. .. and ti>< Omoigroph will ..od un.
lim"ed """'<ge' bv lh. hou r, ., .., " "~ you d",i ...

usee BY THE U. S. GOVERNMENT
T ho< Omoig,"ph i, u..d b, Ii>< Gov.nun.o, in .... iog
III I pphnolt I pplylltg for I R l dio .Li""nte. II i. 1100
uted ""kD<lv. ly by the larg< Un,v...i'i.... Coli. ",
I ttd T . I' lI:u ph Sc:boolt Iht"OU gllou' Ih. Coun'ry for
... , hl na: W ir<1no and Mo.....,
H uttdrcd'- of .h. ".rmy ',- . iJl«f opt.",,,,, who ..",cd
du . ina: lho< .... , l.ortIN ...i,h lh< Omnill:tlph,

WITH THE OMNIGRAPH

Let The OMNIGRAPH Teach You Wirele..

Writ. f_ F... c.l ....
s..d ; _" _ ,t.. J ....
_" ;I! U, <tZllOO ,Eo',,~ '--or " _• • ~,t.. .. _ . ... _ ,••
,;,.t '" " ... . .-. i.... ,t.. ' ' ' '_ )./ ,t.._ _ ,._1., , I !>Iot: . dIt .- " ... _ .,.- -

.... a ' _ , <.UO bo.. a II .. _fro
, ....u ~ u ..., <1 __ .. ' Iw...... "",_ ,_ x. 110 _

"... ..,. Ilk..... no~... ;o ../....... _ ) , , _._.,..
[ ..~ . '.. _ __ " .. >J-"l _

r--- ----------- -
I ..... , _ "".Go.I .. , _ .. ..
I _ .." .
I ' _.
I \ - ,- ~... _
I , _ .....
I ,_

The Omni,raph Mf, . Co. I
. ,~ s.- !\IU, Y<l't K CITY :------_.-'

CIRC LE 120N READER SERVIC E COUPON

n"'I/S6I""
FT·lIIITDolP'O I

0.. • ,. 1 9I~

18 FOX-TANGO CORP. ~
BOil: 15944 r; W••t Palm Baach. FL 33406 ~

· D IO DE
SWrTOUNG BOARDS

Au ilabk 10""""" I. Z .. _
~1leB Ihao _ for whidI

lIII&IIIIIl'a<:<Ia'OO" ,.00 ' 1 """'"

5pcdI'1 Mate. Modd -'
F.... 10 be .-d .. DSB

F"~SI2ppd,

~~~~~~~~~~~~~~~~~~~~~~~~ F.. dIIaI-fiIln S21 pp;t
~.Idl~.~

_I"__lkd. VISA/MC.

FIotido >aidoIQ Idd ., w.

(FOREIG N aid S3 per iIeDl- l

YAESU I ISS EACH

· n · IIl / F/ FIt · l e l

·n·:MIIFT·7. " Z.

· FT-". / I' I%D/ I.,

t-__"..,""".,,....~Du lef lnqulf let Wllcome~

The Omnigraph Manufacturing Company advertised widely in Its heyday. This
ad is from the December, 1919 Issue of Radio Amateur News.

tlslng Its dev ices In landilne
telegraph Journals about 1910 and
met with good acceptance. The 1914
and 1919 rulebooks of the U,S.
Department of Commerce's Radio
Service required tha t each amateur
and commercial operator license
code test

shall consist of messages with
call letters and regular pre­
ambles, conventional signals
and abbreviations, and shall in
no case consist of simple, con­
nected reading matter. The test
will be conducted by means of
the Omnigraph or o th e r
automatic instrument wherever
possib le.
For more than a decade, the Om­

nlgraph was wide ly used for code
tra in ing by the m ilitary and
c las sroom and correspondence
schoo ls. The latter sometimes
distributed Omnlgraphs to students
under proprietary trade names.

As useful and popular as they were,
Omn lgraphs nevertheless have
severe li mitations. They are difficult
to calibrate and maintain at precise
speeds (ask any old-timer who took
his exam from one !). The disk­
changing mechanism Is unreli able.
Most importantly, a stack of d isks
provides no more than a few minutes
of code pract ice.

The las t Omnlgraph advertisement
that I have found was published In
1927.1 By that time, Teleplex was
marketing a clearly superior device
that sensed code elements punched
in roll s of double-sided waxed paper
tape. Instructograph soon followed
with a similar Instrument. A single
tape provided more code practice
than dozens of Omnlgraph disks and
cost far less.

Many different kinds of paper tape
code devices have been marketed
over the years. We also have code
phonograph records, magnet ic tapes,
and now even microprocessor-based
code practice machines. These newer
types of Instruments may be easter to
use and more effective than the Om­
nigra ph. but they cannot recreate the
almost hypnot ic effect of watching
the Omnlgraph 's brass gears spin
and its stylus bounce along the
ridges of the code disks. It's fun to
demonstrate!

Are you interested In vintage cern­
munications gear? Then you belong
in the Antique Wire less Aasoc tatlon.'
The $6.00 annua l dues includes the
quarterly Old Timer's Bulletin.

, Holcomb. New York.

1 OST, November, 1927, p. 86.

~Membership applications from :
Secretary, 9 Belden Road, Sodus. NY
14551.
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MORE KEVER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Kayer Features
to Other Popular Kayers on the Market.

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

MorseMatic"" Kayer Trainer Morse Trainer Contest Keyer Morse Kayer

$129.95 $19.95 $139.95 $ 99.501 $229.00
$139.50
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No

No
No
No

No
No
No
No
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No Yes
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No Yes
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No

vee
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'res
Yes
vee

'res
'res

No

AEA
MY-1
1-99

$99.95

No
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Yes
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Ye,
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Yes
'res

AEA
KT-l
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$129.95

vee
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'res
'res
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'res
'res
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No

'res
'res

'res
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No
'res
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'res
ves
Yes

AEA
MM-1
2-99

500
Soft
'res
'res

$199.95

Semi-Automatic (Bug) Mode

Independent Dot & Dash (Full) weighting
Calibrated Speed, 1 WPM Resolution

Message Resume After Paddle Interrupt

Real-Time Memory Loading Mode
Automatic Word Space Memory Load
Instant Start From Memory
Message Editing
Automatic Stepped Variable Speed

All Morse Characters

2 Presettable Speeds, Instant Recall
Automatic Trainer Speed Increase
Five Letter or Random Word length
Test Mode With Answers
Random Practice Mode

IMPORTANT KEYER ANDIOR
TRAINER FEATURES

Speed Range (WPM)
Memory Capacity (Total Characters)
Message Partitioning
Automatic Contest Serial Number
Selectable Dot and Dash Memory

Advertised Price

Front Panel Variable Monitor Frequency

Standard Letters, Numbers, Punctuation

Repeal Message Mode
calibrated Beacon Mode

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

batteries, charger. earphone $139.95
ME·l 2000 character plug-in memory

expansion for MM-1 $ 59.95
AC-1 600 Ma. 12 Volt wall adaptor for

MM-1withME-1 $ 14.95
AC-2 350 Ma. 12 Volt wall adaptor for

all AEA kever and trainer products
except MM-1 wi ME·1 $ 9.95

DC-1 Cigarette lighter cord for all AEA
kevers and trainers except MT-1 P $ 5.95

MT-l K Factory conversion
of MT·1 to KT-l $ 40.00

PR1C£S AND SPECIF1CAnONS SUBJECT TO CHANGE WITHOUT
NOTICE OR OBLIGATION,

All our kevers (except the MT-1) will operate with any popular
single lever or Iambic SQueeze paddle and will key any type of
modern amateur transmitter with no external circuitry 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., P.O. Box 2160,
Lynnwood, WA 98036. Gall 206/775-7373

AEABrings you the
Breakthrough!

CIRCLE 15 ON READER SERVICE CARD



The basic power supply as shown in fig. 1. Pass tran­
sistors are added to enable high current regulation.

Problem solving is part of the fun
of amateur radio. W6AXT's problem
prompted this solution and en­
abled him to get on 2 meters
while giving us an interesting
construction project.

A Voltage-Regulated,
High-Current

13.8 Volt Power Supply
BY GEORGE F. MOYNAHAN, JR.· . W6AXT

M yinterest in constructing a well­
regulated 13.8 volt power supply,
capable of comparatively high current
output, resulted from my decision to
get back into operation on the 2·meter
band. Twelve or fifteen years ago,
when some of my students In elec­
trical eng ineering at San Jose Stale
University had participated In the
establishment and operatton of one of
the early repeater stations on a nearby
mountain top, I caught some of thei r
enthusiasm and built a coup le of
hybrid a.m. z-meter rigs and was fairly
active on that band. However, those
men graduated, and the members of
the Incoming class displayed little in­
c lination 10 become Invo lved i n
amateur radio. Also,at about that time
the commonly used mode of operation
in the a-meter band shifted from a.m.
to f.m. Consequently, my Interest
waned and my sturdy and dependable
home-made rigs have lain Idle for
years.

At the moment I really am not quite
sure what happened to rekindle my in­
terest in the z-meter band, but a few
weeks ago, I began to get the urge
again and so toyed with the Idea of
modifying the long·neglected old
equipment to permit f.m. operation. At
the same time I began to look, rather
casually at fi rst, at some of the new
breed of tactcry-bul l t transceivers.
Before long i came to the Inevitable
conclusion that , while the old gear

·,33 Piazza Way, San Jose, CA 95127

Say You Saw It In CO

surely cou ld be revised to operate
satisfactorily In the f.m. mode, It
would never provide the flexibility and
other features of the new generation
of Irequency-synthestzed , micro­
processor-controlled factory-built
models.

Having come to this conc lusion, I
began more serious inspect ion of the
2-meter transceivers on display at
some of the local dealers. I was
somewhat surprised to f ind that the
models designed for mobile use and
for operation from a nominal "tz-vott"
automotive storage battery were con­
siderably less expensive than those In­
tended for fixed station operation on
115volt a.c.This set me thinking about
designing and bui lding a suitable
power supply that would allow one of
the mobi le type units to be operated
from a.c. power. It also prompted
me to check over my collection of com­
ponents to determine what was on
hand that could be used. Like most
rad io amateurs,l have managed to ac­
cumulate a variety of transformers,
capacitors and other parts that are
sometimes a problem to store and
catalog, but wh ich often prove ln­
valuable when a new building project
is undertaken. luckily, my survey
revealed that I had nearly everything
required to build a sui table power
supply, although the secondary of the
power transformer would have to be
rewound in order to obta in the reo
qutred voltage. This presented no pro­

'b fem, for I have been disassembling
su rplus filament transformers and

rewinding thei r secondaries for years
In order to satisfy my requirements.
The principal difference between the
required characteristics of this supply
and most of the others that I have bu ilt
was the need for rather close regu la­
tion of its output voltage, hold ing it
rather tightly to the same value even
when goi ng from full load down to the
nearly no-load condit ion that it would
have when in t he receive mode.
Present-day automobile e lectrical
sys te ms, from which mobile
transceivers are designed to operate
(particularly those using sol id-state
devices), are quite tightly regulated,
and I felt that my power unit should be
at least as good.

Fortunately, now there are avai lable
some excellent and inexpensive IC
devices that make design and con­
struction of a well-regulated , high­
current power supply a relatively easy
task. My speclfic.design goal ws set by
the decision to buy one of the ICOM IC·
255A models which require an input of
5.5 Amperes at 13_8 volts, the actual
terminal voltage of a well-charged
" t z-vott" automotive lead-acid bat­
tery. As a regulator,l selected the Me­
1569/Me-1469, which is a monolithic
Ie capable of holding its output at any
predetermined level between about
3.5 and 37 vol ts d.c. with a minimum
voltage d ifferential, between Input
and output , of as li ttle as 3 volts or
pe rhaps even less. This required
vol tage differential Is a very important
parameter because it determines
both the amount of heat d iss ipated in
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Fig. 2- The circuit board shown from the foil side.

Fig. 1- The basic voltage regulator without the pass
transistors. Note: R, is approximately 16k and should

be adjusted for 13.8 volt output.
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the regulator and the ability of the
regulator to function properly. For ex­
ample, under full load conditions,
when a transceiver such as mine Is
drawing 5.5 Amperes, a 3 volt input­
output differential requires the
regulatortodissipate ts.ewette. while
the same load results in a loss of 55
watts when the input-output dltteren­
tlal is 10volts.On the other hand, an ln­
sufficient differential would result In
loss of regulation . Moreover, there Is
another danger Involved in applying
excessive voltage to the regulator; If
the unregulated voltage at the Input of
the regulator exceeds the maximum
rating of the regulator under low or no
load conditions, the regulator may be
ruined . Consequently, either too high
or too Iowan input voltage to the
regulator must be avoided.

Since the maximum current Hmlta­
tlon of the MC·1569/MC-1469 Is only
500 mA, even with adequate heat slnk­
lng, it was evident from the first that
my power supply would require one or
more pass-transistors in order to han­
dle the required 5.5 Ampere load.
However, in order to tarntuarlze myself
with the device, I bu ilt up an ex­
perimental model without transistors.
This version of the regulator, whlch is
limited to 500 milliAmperes, Is shown
in the schematic of fig. 1 and In the
photo. The clrcutt board is shown in
fig. 2. Anyone wanting a regulated
voltage source of 13.8volts, but with a
current limitation of 500 milliAmperes,
may want to stop at this point .
However, the same board can be used
tor the high-current regulator with only
minor modification. To do this the 4.7
uf capacitor, Indicated as C, in fig . 1, Is
removed and pass-transistors are add­
ed as described in the following .

The manufacturer of the MC·
1569/MC1469 recommends the use of
a Thermalloy Type 61688 heat-elnk,
but I decided to try making one from a
piece of sheet copper. This heat-etnk,

which has proven adequate Is il­
lustrated In fig . 3 and can be seen in
the three views of the completed sup­
ply. My chief difficulty in making this
was drilling the copper so that the
leads of the regulator could pass
through without danger of contacting
the sink and stili have small enough
holes so as to provide maximum area
of contact between the heat-sink and
the body of the device. I solved this
problem by using a header, taken from
a defective MC1569, as a template to
permit a precise drilling pattern.
Specifically, I first used a hacksaw to
remove the cap of the Type 914 case
that housed the defective regulator.
Then, using pliers, I removed the leads
and next punched out the glass or
ceramic material that had been used
to insulate the leads from the case.
When this had been accomplished, I
fastened the header to the copper
sheet and drilled pilot holes using a
number 51 drill. This was followed by
enlarging each of the holes with a
number 34 drill and caretulfy removing
any burs. The heat-sink was then bent
Into shape of a "U" and the regulator
applied to It, using a thin coatIng of
silicone grease to ensure adequate
thermal contact. Had my sink proven
inadequate, I would have added
another copper element in contact
with the top of the can, but all Indica­
tions are that the device runs
reasonably cool and that Improved
heat-sinking Is unnecessary.

The next step In my project was the
addition of pass transistors. If I had
happened to have a suitable sillcon
NPN transistor, rated at about 10
Amperes , that is probably what I
would have used . I did not happen to
have one but did have a number of
General Electric Type DTS power tran­
sistors, which are excellent 100 watt
devices but are rated at only 3.5
Amperes. The obvious thing to do was
to experiment with parallel combtna-

lions of two or more of these and so
determine whether a reasonably even
distribution of current could be obtain­
ed. Consequently, I placed two of
these in separate Identical heat-slnks.
connected them in parallel, with the
MC·1569 connected to control the
voltage drop between emitter and col­
lector. I then applied an unregulated
but Variac-controlled rectifier and
filter to the input and as a dummy load
used a pair of Type 1157 automobile
stop lamps, which drew between 5 and
6 Amperes at 13.8volts.The results ex­
ceeded my expectations and hopes.
Measured regulation was excellent
from no load to full load, and after run­
ning full load for about 15 minutes,
both the respective transistors and
their heat-sinks were, so far as 1could
determine, at the same temperature,
and the measured currents carried by
the two pass transistors were equal.
Moreover, the temperature of the
MC·1569 was only mildly elevated. So
it seemed that all was well and that
paralleling transistors in the final ver­
sion of the power supply would pre­
sent no particular problem. Just to be
on the safe side, when I built the fina l
working model of the power supply, I
used three of the Type OT&-410 tran­
sistors in parallel and placed 0.100hm
resistors In series with their emitter
leads to equalize the load in case of
any possible variation in the
characteristics of individual devices.
Since the sensed voltage was taken
after these resistors, their use did not
adversely affect voltage regulation. As
a matter of fact, the regulation of this
supply is excellent, with a drop of less
than 150 millivolts from no load to a
full 5.5 Ampere load. This is con­
siderably better than that of most
automobile electrical systems on
which the IC255A and similar a-meter
transceivers are designed to be used.
Under test, this power supply has been
operated continuously for over two
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.......v~ ASSEMBLY DETAIL

Fi"t use # 5 1 drill. Then ream with
# 34.

needed. The system runs reasonably
cool, and the open nature of Its con­
structlon permi ts easy access to all
components.

Perhaps some words are in order
about the trans former, rectifier and
tit ter used on the input side of the
regulator. Using the Variac, mention­
ed earlier, to control the voltage sup­
plied to the primary of my power
transformer while measuring the
secondary voltage, I found that 18
volts e.c. rms was about the optimum
value to be supplied to the a-crcce
bridge recUfier. With that a.c. voltage
the Input-output differential of the
regu lator was about 5 volts under the
5.5 Ampere fu ll load, while the highest
d.c. voltage under no load conditions
was only about 25 volts. So, 18 volts
satisfied the two worst case con­
ditions and allowed a marg in of safety
In case of variation In line voltage.
Rather then try to fi nd an on-the-ebelt
transformer that would match my re­
quirements, I disassembled an on­
hand surplus 6.3 volt 20 Ampere Triad
filament transformer, removed the 6.3
volt secondary winding and replaced it
with an 18 volt winding using two
parallel strands of '18 gauge Formvar
enamel insulated copper. The use of
these two strands in parallel and a
a-diode bridge results in better utlllza­
tion of the transformer winding than

0.96" 1.38"

•I

,,,,,

1.5"

~::o.,,:::.. ::J"",.+-,

Fig. 3- The heat·sink for the Me­
1569/MC-1469. It Is made from '20
gauge copper. Bend on the dotted

lines to form 8 "U".

hours wllh an output of 5.5 Amperes
and for shorter periods at 8 Amperes.
Fig. 4 represents the circuit of the
complete regulated power supply.

Referring to the photos and noting
my practice of mounting my gear on
standard 19-inch panels, a scheme
which Is no longer very common or
popular, it seems unlikely that many
amateurs will wish to follow the
mechanical arrangement of this
power supply. However, the physical
layout of the unit is not at all critical or
even important, and anyone needing a
similar regu lated supply shou ld
feel free to build it and to Incorporate a
wide range of changes In the layout.
Moreover, there Is nothing critical
about the selection of pass tran­
sistors so long as rugged silicon NPN
power types of suff icient current and
power rating are used. Recentl y, I buil t
another simila r power supply that
uses two parallel Type 2N3902 pass
transistors, and these seem to be
quite satisfactory as probably would
be the popular Type 2N3055. With
respect to the somewhat unusual
panel-chassis on which I mounted this
power supply, there are some advan­
tages In using 3116th·inch aluminum
as I did. The heat conductivity of the
aluminum Is very high, and the scheme
provides a large radlatlng surface so
that no additional heat-sinking Is

FROM BARKER & WILLIAMSON, INC.

Barker & Williamson, Model 370-15, Broad Band Dipole Antenna with balun. Rugged
construct ion for long life.

Covers3.5-30 MHz indudingthe new 12. 17 and 30 meter bands. Only 90 feet long! Can be used as a sloping
or flat top antenna.

Supplied completely assembled with high tensi l strength steel copper clad wire. 50 ft . RG coax cable and
PL259 connector.
Will handle 2.5 KW-5 KW PEP

See your Dealeror Write:

• Barker & Williamson. Inc., 10 Canal Street, Bristol , Pa. 19007
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T' O.lH o.m 0 .112
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• a>

03 04 ~C 1 469 2N1'119

• MCl569 •
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R. •
•.lSWItch .-, <-

'50S1 6.8l<H ""50 9000m F O.l mF .OOl mF 50DmFt to IT.
115'1 _hoe

Fig. 4- The complete circuit for the regulated power supp ly with three pass transistors. Notes: D1,D. are 10 Amp
diodes; OJoO. are 3.5 Amp NPN power transistors; R~ (approx. 16k);s adjusted for des/red output voltage; all resistors

are 'Iz watt excep t where Indica ted.
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CeCo

YOUR HAM TU8E
HEADQUARTERS!

MONTHLY SPECIALS
2E2e $&.15 7360 ".25
5128 32.00 1T.J5A 28.00
IliA 12.00 1G42 111.SO
I IJ 15.00 1012 46.SO
61468 4.15 I1:tI 411.SO
6360 4.75 1 122 56.00
681Ja 5.SO &236 22.00
1901 45.00 8950 6.0!'
~ 86.50 2NS641 3.50

LARGEST EIMAC DISTRIBUTOR-CALL
BRAND NEW···· FACTORY GUARANTEED
TO P BR AND Populaor R"ao ,v,nq Tube TyPl!'s

h Clory 8o_eod FREE LIST AlI"loJbl,, ­
lnc ludft fu ll 10..,. 01 RF P~, T'i<l" SIOfS

M ,n ,m um 0'00 $25.

TUBE S BOUGHT SOL O APolD TRADED
SAVE SSS - HIGH SSS FO R YOUR TUBE S

Allow $3.00 M ,n, mum For UPS Ch¥ gI!$

40 Wi ll RF power lra istOf 21'1160&4·$ 13.50
l on"a, Rf If s,,lon or, stock .

Eimac Tubes & Acct'sa>r"'$ In Srock
Write or phone '0' "et' catalog.

TUBES - BOUGHT, SOLD AN D TRADED
Prem ium Prices Paid for EIMAC TUBES

CO

~ro~ 'IT®m ~row

D~ Dm @~ g

•

the transformer should be measured
rather than taken from the nomina l
voltage marking. Otherwise, there is a
good chance that higher than Intend­
ed output voltage will be obtained.

I do recommend strongly testing the
unit on a dummy load of Inexpensive
lamps, or something similar, before
applying II to an expensive trans­
ceiver.

would the same amount of copper wi th
the usual 2-diode center-tapped er­
rangement In wh ich only half of the
windi ng Is used each halt-cycle.

The completed unit Is presently do­
Ing an excellent job of powering my
IC·255A, and It should perform
sa ti s f ac t o rily with an y si m il a r
transceiver requi ring 13.8 volts at 10
Amperes or less. Many parts used In
th is regu lated power supply were
selected maIn ly because they happen­
ed to be on hand, so that anyone
build ing a unit of this kind should feel
free to make changes. For example,
any similar filament transformercould
have been rewound and used, or If one
were lucky enough one might have a
mul t i-wi ndi ng transformer which
could be connected to supply the re­
quired voltage. A word of caullon
though: The actual output voltage of

Three views of the complete power
supply. Layout is not critical and can
be modified to suit available

components.

Say You Saw It In CO February, 1981 • CO • 1S



AGL electronics
YOUR ruu, <;[lMCl 0tAliR

The Price Is Righi,
The Class Is Extra •••

CUSHCRAFT ANTENNAS
AT834 Tribilnder ••.. i 21900
20-3C.D . . _S 1&5 00
2().4CD , .. , $ 240,((1
15-3CD , , $ SHill
10':lCD, ." "._._ $ 9HlO
1ll-4CD, .. , S 75.01)
AlV-4 . . • _ ._.. _S !is.OO
AN-S .. , . S 90.00
AR)(.2B . S J!l.lll

ARX-45l1 . S )0.00
"·147·11 , S 14 00
32-191loorMt . S 75.00

• _ 1,,- ~--
•

All prices are su bject to cha nge witho ut
notice .

All Hy-Gain towers are drop shipped direct
from the factory to save you money. You get
free fre ight on Rohn Tower orders over
$1900.00 and freight r aid on all Rohn Tower
foldover to.....ers. AI others EO .B. Dallas.
10% higher west o f the Rockies, un less
shi pped fr om Dallas: sligh tly higher if drop
shipped .

Please ca u for more prices and infonnation.
Whether you talk to Gordon, N5AU, Bill,
KSFUV, or Mike, KG5F, you'll get a bigger
signa l for less.

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

Improved with new ring d iode mixer, The
competitive edge in competition grade all­
mode HFNHF/UHE (And the new dial tu rns
in the right direction.]

VAESU FT-902DM

" .00

",,,
""

. S 335.00

•••s
... . S

....... S 14'/ .00

. 5 219.00
, 5 316.00

.... .. . .. . . _. S 37.50
..... 1lJ 75

...... 5 305.00

ROTATORS
CDE Ham IV, .
CDE Ta;ltwi~t .
HY-CAI.... I-l DRJOO.

ROHN TOWERS &
ACCESSORIES
25G Section ... ,
45C Section
HDBX48 ,
~ "'pporI1ns .......

HBX56.

!'ootII "'PJI""l"'I-
1'10 illS guy W1rr, 5lXl ft ...
tI. e CM Ci1IbIir d.>mp _
-hTumbud.l... l"Y" 6< "Y" ..
M200H 10 ft . H D. galv, rna" .

S 119.00
S 195.00
s 17400
S 99.00
S 125.00
S 86.00
S 133,00
S 21900
S 1b6.00

S 159 00
s 121.00
S 78.00
S %.00
S 260.00
S 12.00

HY-GAIN CRANK-UP TOWERS
H(;·52SS s 77750

\l It _ "'PJ""""S 9 "'I . ft .t «I mph

N..."'<l ~b" ~ It

HG·50MT2 . , 51>27,5(1
<;0 I' ..d~ ' "pl" ,rt.d b "l . fl. ., <;0 mph
No.k'<! h';~M · 20""11

HC ·54HD , S1513.00

'\.4 It wi! "'p'p""'n~ Ib "l. ft . • t 1IO "'pI<

~"""'~'ll"
HG-7OHD . $2181,00

1tI ft wtf ......... lw.8 Ill ... It ot 110 ..ph' __--~~----
~""'~t 231t _

HY-GAIN ANTENNAS
TIlb DXX
TI l mX ....
THlM K.3 .
TH2MKJ.
TIll /R

"50"
"58A
OMA...".,,'"
DHlal SA _.. , ,, .

1""VT .. ...
14AVQ
IIlHT
IlNHt. ,

AGL lJedronks.
We'D do ~ rfsht.

For quick shipment, call today: 800-517-3418
Store: Hour'j MOnday through Friday: Eastern 10·7, Central 9·6, MOUntain 8-5, Pacific 7-4

Retail Store: 13929 N. Central Expressway. Suite 419. D",II~ . Texas 75234. (ZI4) 699·1081
M",i1 Order: 705 N, Bowser. # 106. Richardson. Texas 75081 . I'..~,.., No r.""n~1 o,..d<. on M~" 0,<1.."

© 19 80, Cathey G,olphlo:5 Group AGL EJectronlo:5 Is Iowted ooly In Ddll.\s and ha.s neve' been .usoci.>.ted wIth "'ny other (ft",le ,
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$2.70 per dB, not a bad trade off! Here's how K5QY
solved his 20 meter antenna problem for only $27.00
and a little ingenuity.

Rotate That Side-Mounted
Antenna

Fig. 2- Top view showing approximately 120° rotation for a three-e lement beam.
while keeping it as far a way from the tower as possible.

Antenna boom,-P-'
,,
, '

LEGE ND:

1. l IS x 6" galvaniled nip ple 14 required)
2. 1w- 90" e lbow (3 requ ired)
3. 1% x 18" galvaniZed n,pple
4 . 1% x 24" galv;Jflized nipp le (2 requ ired'
S. 1%" galvan ized lee
6 . 1%" uocus 14 requ ired )
7. Support cable (o ptio na l)

1:
This ioin l is lubricated to form a hinge

,
/

Direc tion of radia tion

~;::;.r""r, Rotation

::' \ "t-
'. \ " J

\ \ 1 1, "
\ ', , ? , Boom....-,'J, 1
~ '1/ 1
" ,," ,, '

, ..... 1 ', ' ,, r c 1
' ~. ' .(

, ., ,
Driven e lement ..... ' .., .

, ",

To wer

Fig. 1- Side-mounted rotator assembly and parts lis t.

Side mount

Direct ion of radiation ~~--- ~;;;::;:=~~---J ,
""""""i I Dnven element

- Q~ •

BY DICK SANDER·, KSQY

•

R ecantly I decided to exper iment
with a 2O-meter beam and side-mount
it on my tower to see if there would be
any Improvement in signa l strength. I
did this so that if a OX list should oc­
cur, I would stand a better chance to
get on it. I found that from my QTH
(Texas) to the east coast, sometimes
there was as much as 10 dB improve­
ment. I also found thai sometimes
Europe was as strong at the lower
height as at the taller heIght. Later, I
tu rned the beam to the Caribbean
with similar results. Since I couldn't
cl imb the tower each time I wanted to
change d irection, a rotatable side
mount was necessary.

Being neither a super mechanic nor
rich, I took the hardware-store ap­
proach. Having recently purchased a
heavy-duty rotator to replace my pre­
vious one, I had the most expensive
part that is needed; everyth ing else
came from the hardware store. Fig. 1
shows the assembled side mount and
the parts needed to build It and con­
tains sufficient explanation for
assembly. I had the Joi nts epot­
welded after assembly. The top hinge
is formed by a 1Vz -inc h, 90 ° elbow
that is well lubricated and not t ight­
ened down complete ly. My cost, ex­
cluding the rotator, was $27.

My 20-meter beam Is a three-ele­
ment; about 120 degrees rotation is
all I'm able to obtain, because the
driven element is too close to the
mast c lamp (fi g. 2). A four-e lement
beam with greater spacing between
the driven element and mast cl amp
could permit as much as 270· rota­
tion. The load on the tower and
rotator does not seem to have any III
effects. Caution must be exerci sed
wh ile turning the antenna, because it
is possible to drive the antenna Into
the tower. I have not bu ilt any limit
switches, but they easily could be In­
serted in series between the motor
leads if ext ra safety is desired. My
tower is Rohn 45. The dimensions
reflect th is size tower, but the same
design can be scaled to whatever
tower is used.

'11 0 Starlite Dr., Plano, Texas 75074
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Here's a solid state, noise activated COR with its own
noise amplifier that can be built with readily available
parts.

A Noise Operated COR
(Carried Operated Relay)

BY PHIL HUGHES· , WA6SWR

•
A fter a conversation with a friend it
became obvious that what the world
needed was another repeater and we
were destined to perform that public
servi ce. In order to get things roiling
we would build the repealer from old
rad ios we had lying around, get it run­
ning and then work on the world's fin­
est one that wou ld dazzle everyone. I
volunteered to furnish the receiver.
This seemed simple enough; just take
apart the old GE MC306 that had seen
5 years of service in my car followed
by 5 years of service holding down my
garage floor, build an a.c. power sup­
ply and tune It up.

One day later everything looked
good. The power supply was done and
the receiver could hear the output
o f my one transistor tweeker. Then
It occurred to me that a carrier oper-

*P.O. Box 2847, Olympia. WA 98507

ated relay (COR) was needed. Looking
through my oid f.m. accessories sche­
matics produced only one circuit. It
was a Motorola COR, complete wi th
12AT7 tube and NE·2 neon lamp. us.
ing an old tube type receiver I could
justify, but building something new
with a tube was a little too much. I
would just have to build a modern
COR to show I had a Httle class.

Looking through the handbook and
about 100 back issues of various
magazines resulted in eyestrain and a
whole list of other things I would like
to build but no COR that appealed to
me. This left me with only one way out.
I had to design and build what I
wanted. Now. what did I want?

There are two ways to connect a
COR to a receiver. Either the limiter
grid voltage can be used as an Indica­
tion of a signal or the absence of
noise (i.e., quieting) can be used. As
the limiter grid voltage is also a very
good way to determine the presence

of a chain saw and I Intended to on ly
repeat f.m. signals, this method was
out. The sque lc h ci rcuit of most f.m .
receivers is noise operated so I
grabbed the receiver schemati c to
see if there was a nice d.c. level
available as part of the squelch cir­
cuit. There was, but it was after the
squelch control. GE used a pot In the
cathode of the noise amplifier to ad·
just the squelch. The c .c. level would
be usable bu t adjusting the squelch
wou ld require readjusting the COR. If
I was going to build exactly what I
wanted, I would have to build my own
noise ampli fier and rectifier.

This pretty much firmed up the reo
qulrements. A solid state COR, noise
activated, with its own noise amplifier.
This should be universal as it can be
connected to the discriminator output
of any receiver. There is one other con­
sideration. I live in a smail town, there­
fore it shou ld be possible to build the
COR with readily available parts.

12 '1' . reed rela y

2N2369

•a...........o COR out

,q ,,,,
1.7K lN914 II00 ' lN914 »«

2 _ ......... '
OK lN914 /'F

'" •
MPF 102

'-c l N914
lN91 4 33 'OOK 'V •

" K'M 4 ,7K

2.2 K .ot ' OO K

-
Fig. t-rne schematic diagram for the noise opera ted COR.
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Noise operated COR. The three wires go to the sensitivity con trol .

COR circuit board mounted in the power supply chassis of a GE pre-prog
radio .

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

: 00 OC c :
I I
I II Signal Enforce.- 5169.95 I
I The Kantrontcs Signal En- I
I forcer is a mcn-ouentv dual I

filter that gives you greaterI capabilities in audio filtering. I
Here is what Dennis W.

I Phill ips. KA4RU l . of Orlando. I
I Florida wrote about his Signal I

Enforcer:

I nI am the proud owner of I
I your Signal Enforcer dual I
I fitter. 1really like It. TOPS! I

1 opted to buy a speakerI and baffler and your audio I
I filters, so for a little more 1 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 Alter and com- I

pare it with the father brand
I of) dual filter. Well you have I
I it made hands dOwn. That I

compartson alone would sell
I anyone on Kantronlcs. GOOd I
I wortmanshlpl " I
I The vannuer. a single aud io I

f ilter, is an exact duplicate of
l one Signal Enforcer filter and Is I
I built with the same mcn-cuentv I
I

workmanship. Bot h models are I
variab le In rrecuencv and band-

I width. I
The Signal Enf orcer and

I Varifllter also feature built in I
I 115·230 vac power supply. con- I

stant bandwidth (regardless of
I frequency). audio amplifier. I

computer grade parts and
I precision potentiometers. In ao- I
I omen. the Signal Enforcer ln- I

eludes a cernccurator output.
I If it is hlgh"OuatltV. expand- I
I ec capabilit ies and fine work- I

mansntp you are lOOking for.
I the Signal Enforcer or vartrurer is I
I your best bet. I
I I
I I
I I
I varlfllte.- $119.95 I
I I

: II[~ Kantronics :
(913)842-7745

I 1202 E. zsro Street I
I Lawrence. Kansas 66044 IL J

I
I

the 741 output and the base of the
transistor prevent the small output of
the 741 in its off state from turning on
the trans istor.

Connecting the COR to the receiver
was very simple. I just plugged the
COR input into the discriminator test
poi nt . This test point is connected to
the cathode of the discriminator
through a lOOK resistor. The COR
cou ld also be connected di rec tly to
the cathode which is either pin 1 or 5
on a 6AL5. One of these pins is
grounded which makes the other one
an easy choice.

The result is a re liable COR that is
independent of sque lch setting and
local chain saws. In fact, it works so
well that I am considering adapting it
to replace the squelch circuit in my
Swan FM-2X.. You see, my Swan th inks
that the ign it ion system of a passing
car is the kind of signal I want to listen
10.

• •
•••••
• • • • •

••••• •

Fig. 1 shows the resu lt of my work.
The MPF102 is used as a noise ampli·
fi er. I chose a FET for Its high input
impedance. This prevents excessive
load ing of the discriminator output.
The input and output coupling capac­
Itors were chosen to cause high
losses in the audio range but pass
the higher f requency noise. Also, the
.01 uf source bypass capacitor
causes a much lower amplifier gain
at audio freq uencies. Th is method ap­
peared to be adequate and avoided
the use of an Inductor (which I didn't
have in my junk box).

A pair of 1N914 d iodes are used as
the noise rectifier. A 741 operational
amplif ier is used to compare the out­
put of the noise rectif ier to an adjust·
able reference. This reference is used
to set the tr ip level of the COR.

Finally, the NPN switching transis­
tor is used to drive a 12 volt reed
relay. The two 1N914 diodes between

Say You Saw It In CO February, 1981 • CO • 19



A PProducts
Powerace 103

Solderless
Breadboard

103 console shown "bread­
The PO~~':r~~ng" 8 typiCal circuit.

Data and Logic Switches
There are four small slide switches

on the front panel of the Powerace
103. Two of these (81 and 82) connect
their respective front-panel tie-point
blocks either to logic high (+ 5 v.d.c.
through a 470 Ohm resistor), labeled
"1," or to ground, labeled "0." These
double-throw switches have
unlimited sinking capability, or can
source up to 10 milliAmperes.

The operation of switches 83 and

Logical Indicators
and Voltmeter

Also mounted on the sloping front
panel Is an edge-reading zero-center
voltmeter capable of indicating ± 15
v.d.c. full scale and graduated in 2%
v.d.c. increments. It, too, is brought
out to well-labeled front panel»cto CQ Magazine

Three Power Supplies
The Powerace 103 has three a.c.

power supplies built In, all offering
less than 10 mV ripple and noise at
full load, plus line and load regulation
better than 1%.

For logic c i rcu its, there' s a
7e05-derlved +5 v.d.c. supply offer­
ing 750 milliAmps. The 2200

BY MARTIN BRADLEY WEINSTEIN". WB8LBV

I t used to be that breadboarding a microFarad capacitor at the input to solderless tie-point blocks and is in·
new ci rcuit involved gathering the regulator promises good surge- ternally connected to the power sup­
together a lot of test equipment, a demand performance, and the .t at Its ply ground.
power supply, and some kind of output good bypassing. (Still, good In addition, there are two lndepen­
breadboard. During the last decade, design practice calls for a .1 from Vee dent logic monitors, each consisting
thanks to their introduction by A P to ground on the board for every Ie or of a very high gain Darlington tran­
Products, solderless breadboards two.) sistor Incorporating input (base) cur­
have helped make the prototyping pro- For linear and memory circuits, rent limiting driving an LED. Present­
cess "faster and easier," as the com- there are both + and - tracking 15 ing less than a microAmpere load on
pany's slogan declares. Now they've v.d,c. supplies, each rated at 250 the circuit point being monitored, the
added these elements together in a milliAmps. An NE5554 tracking ± 15 LED will light when connected to a
useful and attractive package, the v.d.c. regulator and two pass tran- high logic level.
Powerace. There are three models of slstors do their duty here. These two logic Indicator LEDs are
Powerace available; this one, the These supplies are made available mounted to the front panel in white
Model 103, is exceptionally versatile at solderless tie-point blocks on the plastic mountings that include single
for most linear and digital circuit sloping front panel of the unit. These solderless test points. These test
designs. are clearly marked with ground, +, points are the Input connections to

and - symbols and the value of the each logic Indicator.
voltage available. The grounds of
both supplies are connected internal­
ly.
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Fig. 1- The Super-Strip layout.

••••~.~~.~~.K•••~••••••••••M••Kx.~•••••••M ~.W••................................................................................................................................
K ~••~ ~••••••••~ .
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Jumper-'

54 is a li ttl e more complicated. These
are momentary switches, normally in
a position labeled "0:" but they can
be switched to a position marked
"0." Internally, these are connected
to a fl ip-flop made from two secti ons
of a 7403 quad two-input NAND gate
package cross-connected with each
other. The fl ip-fl op is of the set-reset
variety and provides both true and
complement outputs, labeled "a"
and "a" on front-panel tie-point
blocks. _

With the switch in its normal a
position, the row of Q outputs is high
and the row of a outputs is low. With
the swi tch pressed to its a position,
the a t ie po ints are high and the a tie­
points low.

•
IuS 00 "C""~. ["O 'Of ""~T$

" IuS,. ,

These bounceless switched out­
puts are capable of sinking 15 mA or
sourcing 5 mA.

Plenty of Breadboard Area
The solderless breadboards atop

the Powerace 103 areA PSuper-Strips,
a virtual breadboarding standard.
There are two Super-Strips mounted
on a ground plane to aid in high Ire­
quency, hig h speed o r low noise
designs. The d iagram shows t he
Super-Strip layout.

For numbers fans, the two Super­
Strips offer 1680 solderless tie points,
provid ing room for up to eighteen
ta-prn DIPs, or combinations with vir­
tua lly any style package. There are 128

twin rows of five connected t fe-potnts
each arranged on either side of an
O.3-inch center channel; these are sur­
rounded by sixteen signal or power
dist ribution buses wi th 25 connected
solderless tie points each.

Components plug into and eas ily
unplug from this matrix to allow easy
substitution of parts and values. Inter­
connections are made with ordinary
hookup wi re; A P breadboards will ac­
cept any gauge of solid wi re from #20
to #30, but the manufacturer recom­
mends using #22. Personal exper ience
strongly recommends the purchase of
a breadboard wire Jumper kit, which
provides fully prepared, stripped, and
bent wires in 14 lengths from n.t-lncf
to 5.o-inch (.1 to 1 In tenths, then 2, 3,
4, and 5 Inches) with insulat ion color
coded to the wi re length.

Comments
The first reaction to the sleek 103 1s

an unabashed " Wo w - It looks
great!" Its Hnes are sleek, well
thought-out, and stylishly attractive.

The second reaction Is another
" Wow- look at all the utility they've
managed to provide!" Obviously, th is
is more than just a pretty face; this Is
a professiona l piece of equipment
that thoughtfully anticipates the
needs of a designer.

••
.VIlV A E S U......
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SERVICE DEPT. CALL 803-366-7158

800-84S-6I83

Featuring
[t illICOMI

~ I$>[BJ" IIKDI{] (jI~B)
tlClPpIcz computc!r $KENWOOO iJiilP I~;;;;;;'
IN ADDI TION TO THE PRODUCTS LISTED ABOVE. WE ARE A LSO FACTORY AUTHORIZE D DEA LERS OR DIS·
TRIBUTORS FOR B & W. UNIVERSAL TOWERS. BERK·TEK CABLES, BENCHER PADDLES, THE NEW CES DIALER
AND MANY OTHER ACCESSORI ES. OUR SE RV ICE SHOP. STAFFED BY FIRST PHONE, EXTRA CLASS TECHNI·
Cl ANS. OFFERS EXPERT SERVICE ON ALL MAKES AND MODE LS AND FACTORY AUTHORIZED SERVICE ON
SWAN. YAESU AND KENWOOD PRODUCTS.

73 THE
,GISMO GANG

ORDER TOU FREE!
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The scene at UK3AA H/RK3AH/RM30
during July 1980. The au thor, W6SN, is
at the upper right. O/eg, UA3DHH, is
seated at the right, with other club

members gathered around.

A close-up view of one
of the transceivers s t

RM30/RK3AAH.

The RM30/RK3AAH club station in
Moscow. There are transceivers at
either end of the operating desk

with a linear towards left center.

Summer in Moscow, the Olympics and amateur radio.
Read about W6SN's great working vacation.

T he Moscow Connection
BY WILLIAM A. LIPPMAN·, W6SN

I n Ju ly, 1932 at the age of 24 I found
myself putting together at the request
of the Los Angeles Chamber of Oom­
merce an amateur radio station in a
bungalow in the new Olympic Village
atop the Baldwin Hills, with the help of
five local amateurs who pooled their
equipment and operating-W6ANN,
W6CII, W6CUH, W6CUU and W6ETJ .
Through our two Senators in Washing.
ton, D.C., I applied for and was issued
(for six months) the call W6USA, the
very first special-purpose call using
the letters "USA." From April to Oc­
tober we handled 6,000 messages
from athletes in the Xth Olympic
Games.

In July, 1980, now at age 72 , I found
myself in Moscow, U.S.S.R., as guest
operator at RM3OIRK3AAH, the club
station of the Moscow Telecommuni-

-921 /fiff si, Pacific Palisades, CA
90772
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cations tnstutute. whose regular call
is UK3AAH. Many such special pre­
fixes were issued, points given for
contact, and certificates made avail­
able for certain scores. The XXII Olym­
pic Games were about to begin.

After retiring from business in 1968
my futl-tlrne efforts have been turned
to volunteer work in the administration
of amateur swimming. My son was an
All American swimmer in school. This
"other" hobby fitted in nicely with
amateur radio, as it often took me to
foreign countries lor meetings or com­
petitions-mostly at my own expense.
This left me comparatively free to look
up amateur friends whi le there, and I
have thus enjoyed operating from over
30 countries in the past three years.

My international commitments as
Swimming Secretary of the lntema­
tiona! Swimming Federation (FINA) re­
quired that I be in Moscow early to
make last minute preparations for
scheduling the officiating personnel ,
work as an official in the competition,

and remain afterwards for the quad­
renntel Congress and other committee
meetings. Thus I was in town for three
weeks, with ample opportunity to
move around town.

11 should be pointed out, in view of
the situation of which all were highly
conscious, that in all of the Olympic
sports the international federations
for each had a contract to conduct
their own compet itions in the Olympic
Games wherever they were held and
regardless of who was entered in
them. The commitment was to the ath­
letes-ail of them. In swimming there
were 45 countries competing. My pres­
ence was not as a representative of
any country. I had a Job to do, which I
did, and left.

Prior to departure for the Soviet
Union I had talked several times to the
club station, and soon after arrival in
Moscow I contacted them. My mentor,
Oleg Sotntsev, UA3DHH, vis ited my
hotel, met me at the Metro stations,
guided me through strange and often
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how many amateurs. The system has
broken down to the extent that even
the U amateurs themselves have made
official complaints. "How many pe0­

ple do the work on cards?" I asked.
The answer was that there are sup­
posed to be ten, but it is usually three
to five, and they don 't work very hard
at It. The simple fact is that the bottle­
neck is ju st as tight for the Soviets as
it is for the rest of the world. The don't
get our cards, either. Box 88 must have
literally millions of cards in il. Let 's
hope they don't have a fi re until at
least a few of them leave the building.

In beautifu l downtown Moscow,
around the corner from the Bolshoi
Theater, is the General Post Off ice. In
front stands a large, bronze statue of a
lady in robes holding a pigeon in her
outstretched hand. The bird is green
with time and weather, looks t ired, and
probably has sore feet from all the
walking it has done. I am very much
afraid, friends, that in spite of the com­
munications advances Russian ama­
teurs have made under diff icu lt con­
dit ions, the transporta tion and de­
livery of amateur rad io mail there is in
the hands of this bird, and we are
stuck with it.

112·.be (75M only II')

Multl·S.nd (5, C, 3 b.nd.)
80/75M thru 10M

PrI«tI ......., lC8.75

THE MOR·GAlN HO DIPOLES are the
most advanced, hillhest perlOl'mlnce m~rti ·bl nd Hf
di pole antennas ava ilab le Patented lltsiln provides
lenlth one·half 01 conventional dipolts. 50 ohm
lted on all bands. no t~ n er or bal~n req Uire<! Can
be installtd IS Inwertfll V£( . Thovsands in ese
_Of ld.ide, 22 models Ill ilable Illtludlni two
models en'llIttItd 101' optimum Pfl'IOfffilnce !Of
tile I1O'tICt bands. The MOf-Gatn HD dlpole1 Nf'
sees are tile on ly commeritJI anlennas specifically
de51llntd to meet the opeIltlOflll lequllemenls 01
the IIO'rice IIcenSf Ollr I·rei r wi ffl nt, IS batted by
Marly 20 rears 01 HO dipole production U Pfl'ience.

For detailed 5·pa,le broch~ re. write or phone dirKtly
to MOR-GAIN. P,O, Bo~ 329C, leavenworth.
lis 66048, Tel, (9 13)682·3142.
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"Important Rule Changes"

The 25th Annual CQ
World Wide WPX Contest

(Silver Anniversary Event)
SSB: March 28-29, 1981
& C.W.: May 30-31,1981

Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

I Cont••' Period: On ly 30 hours of
the 48 hour contest period permitted
for Single Operator stations. The 18
hours of non-operating time may be
taken in up to 5 periods anytime dur­
ing the contest, and must be clearly
indicated on the log. Multi·operator
stations may operate the full 48
hours.

II Objective: Object of the contest is
for amateurs around the world to con­
tact as many amateurs in other parts
of the world as possible during the
contest period.

'" Bands: All bands, 1.8 thru 28 MHz
may be used.

IV Type of Competition: 1. Single
Operator (a) All Band, (b) Single Band.
2. Multi·operator, All Band only. (a)
Single Transmitter (only one transmtt­
ter and one band permitted during the
same time period, defined as 10
minutes, no exception), (b) Multi·
Transmitter, (one signal per band per­
mitted). NOTE: All transmitters must

24 • CO • February, 1981

be located within a 500 meter dtame­
ter or within the property limits of the
station licensee's address, whichever
is greater. The antennas must be
physically connected by wires to the
transmitter.

V Exchange: RS(T) report plus a
progressive three digit contact num­
ber starting with 001 for the first con­
tact (Continue to four digits if past
1000.) Multl-transmltter stations use
separate numbers for each band.

VI Points: 1. Contacts between sta­
tions on different continents count 3
points on the 14, 21, and 18 MHz
bands, and 6 points on the 7, 3.5 and
1.8 MHz bands.

2. Contacts between stations In the
same continent but not In the same
country count 1 point on 14, 21 and 28
MHz and 2 points on 7, 3.5 and 1.8
MHz. (Exception: Contacts between
different North American countries
count 2 points on 14, 21 and 28 MHz
and 4 points on 7, 3.5 and 1.8 MHz.

This applies to North American coun­
tries only.)

3. Contacts are permitted between
stations in the same country for the
purpose of obtaining a Pref ix multi­
plier, but have no eso point value.

4. A Station in a call area different
than that indicated by Its call sign Is
required to sign portable. The portable
Prefix would be the multiplier as indio
cateo in Section VII (belOW).
VII Multiplier: The multi plier is deter­
mined by the number of different pre­
fixes worked. A " PREFIX" Is counted
once duri ng the entire contest
regardless of how many times the
same prefix is worked.

A " PREFIX" is considered to be the
th ree letter/number combination
which forms the first part of an
amateur radio call. (N1, W2, WBJ, K4,
AA6, WOO. 4X4. DL7. G3, IT9. KH2.
AL7. NP2, WP4, 9M2. eT9. 4J9. PY7.
VK4, JEJ, VE3, Y32, H31 , ANa, ABa,
H44, KT4, etc.). See the WPX Awards
Program Information if additional
clarification is necessary. It is
available from K6XP.
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Special event, commemorative and
other unique prefix stations are also
encouraged to participate.
VIII Scoring: 1. Single Operator (a) All
Band score, total aso points from all
bands multiplied by the number of dif­
ferent Prefixes worked. (b)Single Band
score, aso points on the band rnuttt­
pl ied by the number of different Pre­
f ixes worked. See VII.

2. Mult i-Operated stations. Scoring
in both these categories is the same
as the All Band scoring for Single
Operator.

3. A Station may be worked once on
each band for aso point credit. How­
ever, prefix credit can be taken only
once regardless of the number of dif·
terent bands on which the same sta­
tion andlor prefix has been worked
during the entire contest.
IX QRPp SECTION: (Single Operator
Only). Power must not exceed S watts
output to qualify for ORPp section
competition. You must denote a RPp
on the summary sheet and state the
actual maximum power output used
for all cla imed con tacts. Results will
be listed in a separate ORPp section
and certificates wi ll be awarded to
each top scoring QRPp sta tion in the
order indicated in Section X_ These
certificates will be marked ORPp and
show your power output ORPp sta­
tions will be competing only with other
ORPp stations tor awards. All other in­
formation contained in these rules is
applicable to this section.
X Awards: Certificates witl be awarded
to the highest scoring sta tion in each
category listed under Sec. IV.

1. In every participa ti ng country.
2. In each ca ll area of the United

Sta tes, Canada, and Asiatic USSR.
All scares wi ll be published. How­

ever, to be eligible tor an award, a
Single Operator station must show a
minimum of 12 hours of operation.
Multi·operator stations must show a
minimum of 24 hours.

A single band log is eligible for a
single award only_ If a log contains
more that one band it will be judged as
an all band entry, unless specified
otherwise. Howe....er, a 12 hour mini­
mum is requi red on the single band.

In countries or sections where the
returns justify, zoo and Srd place
awards will be made.
XI Trophies, Plaques and Donors.

5.5.B.
Single Operator, All Band

WORLD - North Florida OX Assn.
U.S.A. - Bob Epstein, KBIA
CANADA · Garth Hamilton, VE2VY
CARIB.lC.A. - Ray Alea, KB8JF
EUROPE - Bernie Welch, WBIMZ
JAPAN - Palm Garden Radio Club
WORLD ORPp - Dayton A R.A.
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Single Operator, Single Band
WOALD - John N. Reichert, N4RV
U.S.A. - Richardson Wireless Klub.

(Joe Johnson, WSOBM Memorial)
CANADA · Gene Krehbiel, VE7KB
EUROPE · Myron E. Crofoot, WB4VOO
WORLD - 21 MHz-Lee Wical, KH6BZF

Multi·Operator, Single Xmtr.
WORLD - Mike Badolato, WSMYA

Multl·Operator, Multi Xmtr.
WOALD - Henry Thel, VE7WJ

Contest Expedition
WORLD - Northern Ohio OX Assn.

•••
C.W.

Single Operator, All Band
WORLD· Canadian OX Assn.
U.S.A.. Corker A. Rhines, W8EAO

(Charles Rhines, W7Vl U Memorial)
CANADA · Canadian A R.F.
EUROPE · Sig. Jakobsson-TF3CW
JAPAN - Palm Gardens Contest Club
WORLD ORPp • Nevada A.R.A.

(George Hewitt WB7000 Memorial)

Single Operator, Single Band
WORLD - Pedro Piza, Jr., KP4RF
U.S.A - Kansas City OX Club
S. AM ERICA · John Kroll, K8UG

Multi-Operator, Single Xmtr.
WORLD - Ron Blake, N4KE
CANADA · Tehrahedral Contest Circle
EUROPE - Jonas Bjarnason, TF3JB

Multi·Operator, Multl·Xmtr.
WORLD· North Flor ida OX Assn.

Contest Expedition
WORLD· Northern Ohio OX Assn.

Club (5.5.B. & C.W.)
WORLD - Canadian OX Assn.

(Bud Abraham, VE1VR Memorial)

Trophy and Plaque winners may win
the same award only once within a
TWO year period. This does not apply
to any OAPp, Club, Expedition or CO
Specia l Awards. A sta tion winning a
World Trophy will not be considered
for a sub-area award. Tha t Trophy will
be awarded to the runner-up for that
area.
XII Club Competition: A trophy will be
awarded each year to the club or
group that has the highest aggregate
score from logs submitted by mem­
bers. The club must be a local group
and not a national organization. Patti­
clpation is limited to members oper­
ating within a local geographical area.
(Exception: DXpedirions especially
orr/anized for operation in the contest
and manned by members.) Indicate

your club affill iation. To be listed, a
minimum of three logs must be receiv­
ed from a club.
XIII Log Instructions: 1. All times must
be in GMT. The 18 hour non-operating
periods must be clearly shown.

2. Prefix multipliers should be en­
tered only the FIRST TIM E they are
contacted.

3. Logs must be checked for duptl­
cate contacts and prefix multi pliers.
Recopied logs must be in their Qriginal
form, with correc tions c learly in­
dicated.

4. An aiphebettcal/numerlcat check
list of cla imed PREFIX multipliers
must be sent along with your contest
log. (A prefix is counted one time only.)

5. Each entry must be accom­
panied by a Summary Sheet listing all
scoring information, the category of
competition and the contestant's
name and mailing address in BLOCK
LETIER5 .

A lso submit a signed declara tion
that all contest rules and regulations
tor amateur radio in the country of the
contestan t ha....e been observed.

6. Officia l log and sample summary
sheets are a....ailable f rom CO. A large
self-addressed envelope wi th suffl­
clent postage or tRCs must accom­
pany you r request.

If official forms are not available
you can make your own with 40 con­
tacts to the page.
XIV Disqualification: Violation of
amateur radio regulations in the
country of the contestant, or the rules
of the contest, unsportsmanlike con­
duct, taking credit for excessive duo
plica te con tac ts, un....eriflable OSO's
or mult ipliers will be deemed suf­
fi c ient cause for disqualificati on. Ac­
tions and decisions of the CO WPX
Contest Committee are officia l and
fina l.
XV Deadline: All entries must be
postmarked no later than May 10,
1981 for the S.S.8. section and July
10.1981 for the C.W. section. Indicate
S.S.B. or C.W. on envelope. From rare
isolated areas the deadlines will be
made more flexible. YOur support is
appreciated.

Logs go to: CO MagaZine, WPX
Contes t, 76 N. Broadway, H icksville,
N.Y. 11 801 .

or to

CO WPX Contest Director
Bernie Welch, WBIMZ
7735 Redbank Lane
Dayton. Ohio 45424, U.S.A.

Please remember to send In early for
the WPX Contest Logs and

Summary Sheets.
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The MFJ Versa-Tuners

The rear view of the Versa-Tuner III. A
fourth coax connecter is added in the
IV which will be seen in a later photo-

graph.

complex impedances over the h.t.
range with more reasonable compo­
nent values than those required by a
pi-network. The pi-network, particular­
lyon the lower frequency bands and
when working into low load imped·
ances, can require very high values of
capacitance, which usually necessi­
tates the switching in of fixed capaci­
tors across the variable ones used for
tuning purposes. Such an arrange­
ment is awkward and can introduce
additional loss in the matching net­
work. The author makes no particular
claim for being the first to point out
the advantages of the T network con­
figuration. However, his first articles
on the subject appeared in CQ almost
13 years ago! (See references at end of
the artrcre.j The only real disadvantage
of the T network is in its construction
in that both variable capacitor arms
have to be insulated from ground.

The schematic also shows the de­
tails of the s.w.rJpower metering clr­
cuttry. A balanced r.t . sampling trans­
former, which is wound on a ferrite
core, is used. Adjustments, which are
all factory calibrated, provide for null­
ing out stray capacitance in the trans­
former and for calibrating the meter on
its two power ranges. Finally, the
schematic also indicates how a 4:1
ferrite core balun is used to couple the
output of the tuner to a balanced
transmission line.

The inside view of the tuner reveals
a very sturdily built unit. The cabinet
consists of two rolled steel sections.
One is a bottom section to which the
front and back panels are attached,
while the other is a top cover section.
The cabinet measures about 5 1/8 x

BY JOHN J. SCHULTZ·. W4FA

output is selected, the metering cir­
cuitry remains active. The meter
switch allows the usage of the meter­
ing circuitry as either a conventional
s .w.r. meter, where one has to set the
meter for full scale deflection in the
forward reading position using the
S.W.r. set control, or as a direct reading
r.f. wattmeter for both forward and re­
flected power requiring no meter ad­
justments. The wattmeter is calibrated
to measure r.t. power either in the tor­
ward or reflected directions in two
ranges-2oo and 2000 watts. On the
200 walt range, the lowest power level
which can be read is about 5 watts.
The tuner itself is rated to handle 1500
watts r.t. output into most antenna
loads.

The rear view shows the rear panel
of the tuner. $0·239 connectors are
used for all input and output coaxial
line connections. Generously dimen­
sioned ceramic feed-through insula­
tors are provided for the connection of
a balanced transmission line andlor a
single wire feeder. There is also a
small jack provided for an external
9-12 volt source to power a lamp which
provides back-lighting of the panel
meter, an option not found in the IV.

Fig. 1 shows the schematic diagram
of the tuner. Note that the basic con­
figuration of the impedance matching
network is a T network with two vari­
able capacitor arms. This network is
not as commonly found in tuners as
perhaps some variation of the familiar
pi-network. However, the T network
usually can match a wider range of

Front view of the MFJ-962 Versa-Tuner /If.

•c/o CQ Magazine

MF'" Enterprises brought out a
series of antenna tuners dubbed
" Versa-Tuners." Units in the series dif­
fer according to the power level they
can handle and whether they include
metering facilities or a built-in dummy
load for the lower power units. How­
ever, they all use the same basic ctr­
cuitry for impedance matching. This
review only goes into detail about a
versa-Tuner III unit (rated at 1500
watts), which falls in between the
Versa-Tuner II and IV units (rated at
300 and 3000 watts respectively), but
the general performance features
noted should be applicable to all units
in the series. The features of the IV are
di scussed, however, as a basis of
comparison. .

The versa-Tuner III, Model MFJ ·962,
is a full feature unit. As can be seen
from the front view, the front panel
contains quite a few controls. Aside
from the three controls directly assocl­
ated with the impedance matching
network (Antenna Matching, Trans­
mitter Matching and Inductor), there is
an antenna selector switch and two
meter cont rols. The antenna selector
switch allows one to select either one
of two output coaxial lines either
directly, without going through the in­
ternal impedance matching network,
or through the matching network. Also
the switch can route the input through
the matching network to a single wire
output or to a balanced line output via
a built-in balun. Regardless of which
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DEBCO
ELECTRONICS

RAPIO MOBILE CHARGER

The OEB-TED Rapid Mobile Charger is a
constant voltage Charger that will charge
your batteries 011 a 12 Volt sou rce in 4·6
hours. You may use the charger at all
times. this includes transmit and receive
pencos. It is equipped with a cigarette
tighter plug on the input side and the ap­
propriate charging plug on the output
side. MOdels available now tor the Ken­
wood TR2400. Yaesu 207R. Tempo 51,
S2. S5. the Wilson Mark I~ and IV, and
the Santee HT·1 200. Other models
available also please call or write
lor inlo $34 .95

COMING SOON
THE NEW AC VERSION

" SEE THE
WORKS" CLOCK

QUR EASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CONVERSATION 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

Coa x 1

Wire

Ba lanced
line

Ground

lamp
".,..,

12 v.d.c.

board, which contains the s.w.rJpower
metering circuitry, is not vrsabre but is
located on the back panel above the
variable capacitor on the lef t Both
capaci tors, of course, are completely
insulated Irom ground by means of
standoff mount ing insulators and te t­
Ion insu lated fron t panel shafts. All r. t.
wi ring is done with plated, solid con­
ductor wire.

In putting the tuner into operation,
the fi rst thing that was checked was
the accuracy 01 the s.w.rJpower meter­
ing circuitry. Using various value dum­
my load resistors, the S. W.f . meter
scale checked out exactly over the 1:1
to 1:3 s.w.r. range. The r.t. power mea­
suring ci rcuitry checked out to within
a few percent over its various ranges
as compared to an industrial watt­
meter, although the 2000 watt range
cou ld only be checked to 1200 watts
because of the equ ipment avai lable.

In operation the tu ner was easy to
use and seemed able to mat ch a linear
having 1200 watts output to any " rea­
sonable" antenna load on the BO-l0
meter bands without any signs of arc­
over or component overheating. By a
" reasonable" antenna is meant coax­
ial led dipoles used on their designed
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Fig. 1- The MFJ-962 verse -Tuner 1II-

Interior view of the Versa-Tuner III.

141/8 x 14518 inches. As can be seen,
the two 250 pf/6000 volt vari able capa­
citors dominate the interior of the unit.
The a-Inch diameter ai r inductor has
its own support bracket in the middle
of the enc losure and is well spaced
from all other components. The an ten­
na selector swi tch (rated 10 carry 9
Amperes) is located to the left of the
inductor. The potted 4:1 balun, which
is about 3 inches in diameter, is lo­
cated to the right of the induc tor. A PC

T
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VEHICLE INTRUSION ALARM
An easy to assemble and install kit that
offers options not normally found in ether
alarm systems. Hidden switch mounts
under the dash. Kit has provisions lor
sensors and remote control switch. Pro­
grammable time delays lor exit. entry and
alarm periods . Basic hook-up utilizes
dome light circuit activating when doors
are opened. The alarm will drive a siren
or pulse horn at a 1HZ rate . Not prone to
false alarm do to reliable CMOScircuitry .
Noexternal switch required

'
Complete kit

with easy to follow instructions and
diagrams $12.95
Wired and Tested $19 .95

P.O. BOX 9169
CINCINNA TI, OHIO 45209

Phono:(513)531 ·4499
• Md 5% ShiPPIng lor u.s & Callada
• AMIor~n orOtrs aiXl 10%
• coo orders add $1~
• Master CltaflJll and Visa Weltome
• Orders under $lO,OO add $1.00 ltandhng
• Ohio resi{lents add 4'1> % Iax

Deale' Inquiries Inrlled
L -"- . L __CALL OR WRITE FOR CATALOG; _ _ -'

CIRCLE 220N REAOER SERVICE COUPON



References
"Using a T Network," Schultz, CO, May
1968.
" WBNWU's Teeter Totter Tuners,"
Schultz, CO, February 1969.
"Random Length Antenna Couplers,"
Schultz, Ham Radio, January 1970. :m

The MFJ·984 Versa- Tuner IV
The MFJ-984 versa-Tuner IV is the

big gun of the MFJ line. It is rated at
handling power up to 3 kw and will
match coax, balanced or random wire
feedline. Several nice features are in­
cluded in this model. They include a
buill-in 200 wall, 50 ohm dummy load,
and a unique 10Amp r.f. ammeter.

As can be seen from the internal
view of the Versa-Tuner IV, a separate
coil is used in conjunction with L1 for
10 and 15 meters rather than picking
up another tap. This is to ensure
greater efficiency at higher power on
these bands.

There are 6 more switched positions
on the inductor switch in the Versa­
Tuner IV than in the III, allowing for
greater flexibility in matching. The
antenna selector switch (J positions)
can switch from balanced line, ran­
dam wire, 3 coax tines, 1 coax l ine
through the tuner and directly to the
antenna, and finally switch in the dum­
my load.

The s.w.rJwattmeter has an ex­
panded scale for read ing the 2000 and
200 watt ranges more accurately plus
the s.w.r. scale. This meter in conjunc­
tion with the 10 Amp r.f. ammeter is
desIgned to get you maximum power
at minimum S.W.r.

Typical in the versa-Tuner line is a
heavy positive feel to the controls and
switches. The versa-Tuner IV features
a brushed aluminum front panel. Cabi­
netry is similar to that of the Versa­
Tuner Ill. You might want to check
some of the MFJ ads for other models
in this line that incorporate various
elements of the III and IV. The MFJ-984
versa-Tuner IV is priced at S299.95.

The interior view shows the extra coil
for 10 and 15 meters. The dummy
toea resistor can be seen to the right.

capable of doing just about anyth ing
one might expect out of a high-power
antenna tuner up to that point.

fed with a balanced transmission line
where the total dipole length was at
least 114 ron the lowest operating fre­
quency. The tuner wi ll probably match
into a far greater range of loads than
could be tried at the 1200 watt level. Its
usage would undoubtedly allow many
amateurs to operate what normally
would be single band antennas on two
or more bands as well as provide a
constant load to a linear across the
entire extent of any band when a
single band antenna is used.

One should not expect unreason­
able results out of this or any antenna
tuner. For instance, one cannot expect
efficient operation of a te-Ioct whip on
80 meters even if the tuner seems to
provide proper loading for a transmit­
ter or linear amplifier. Because of the
extremely low base impedance of such
an antenna, only a fraction of the pow­
er which can be generated at the out­
put of a transmitter or linear will be
radiated. Ohmic losses that cannot be
avoided in the ground system, connec­
tors, tuning network components,
transmission line, etc. , will consume
the major portion of the output power.
Although 160 meter operation could
not be tried because of lack of high-

power equipment for that band, the
values of the components used would
indicate that the tuner should be just
as useful on 160 with the types of
antennas mentioned as it was on 8Q.10
meters. The instruction pamphlet that
comes with the tuner provides a num­
ber of hints as well as precautions for
its proper use. Probably the most im­
portant of the latter to follow is not to
attempt to change the setting of the
antenna selector or inductor switches
while operating at full power. The
switches can be manipulated freely
during tune-up at low power levels (100
watts or less). The switches can carry
9 Amperes of r.t. but they can safely
switch only a fraction of that value.

Overall, the MFJ versa-Tuner III
makes a very favorable impression. It
is ruggedly built with impressively
dimensioned components. The meter­
ing circuitry covers all possible needs.
The antenna selection possibilities
should suffice for almost any situation
where a station might be using various
forms of antennas on different bands.
It doesn't tune itself, but it appears

The rear view of the Versa-Tuner IV
showing the extra coax connector.

Brings you the
Breakthrough!

CIRCLE " ON READER SERVICE COOPON

Front view of the Versa-Tuner IV.

A DIVISIOn 01 TREVOSE
ELECTRONICS INC

4033 Br(M'OSvllle Road
TREVOSE PA 19047

Telephone' l 21513$7·1400

The remarkable AEA Morse­
mafic memory kever has 35
fantastic features including
two AEA designed microcom­
puters. up to 2.000 character
memory. automatic serial
number, beacon mode and
automatic morse trainer mode.
The AEA Morsematic is already
the undisputed leader in high
Quality multi-feature Morse
Kevers.

HAMTRONICS

MEMORY
KEYER

BREAK­
THROUGHl

band as well as on a band higher or
lower, various length long wires oper­
ated against ground and 114 aor longer
on the operat ing frequency and dipoles
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When you haven't a trace of an idea of why that
circuit's misbehaving, this signal tracer can give you
one,

A Simple Signal Tracer
BY MARTIN BRADLEY WEINSTEIN', WB8LBV

p,­
"p

6 ·15 ~ . d .c. batte ry
or clip to circuit

under les t
r-------~----4~---N'J' 1

C ircuit tracers are no big mystery.
Basically they're audio amplifiers with
very sensitive Inputs and some means
of detecting I.f. and r.f . signals.

That's what we have here.
The Ie Is a National Semiconductor

LM·386 audio amplifier. The nice thing
about It Is that it requires only a single
supply and it's a tiny a-prn DIP IC. A I
handful of caps and resistors make It a _
working audio amp.

The JFET is a 2N5458 or equivalent
used as a prea mpli fier. It's In­
credible- it gives the circuit an amaz­
ingly high Input Impedance-near 10
MegOhms.

The d lode between preamp and amp
acts as a detector and provides some
demodulation for virtually any form of
signal.

<OOK

8.2M

2N5458

2200

o

s 0.1

lN914

5K
\I0ll)~E

an....'~

. -------

THE NEW LOW COST
AEACONTEST
KEYER MODEL CK-1
WILL MAKE YOU
MORE COMPETITIVE
THAN EVERI

5129.95
SUGGESTED AMATEUR NET

• Automatic Serial Number Generator From 0 1 to 9999.
• 500 Character Soft Partitioned ... Memory That Can Be

Divided Into as Many as 10 Messages.
• Exclusive AEA Memory Editing Capability.
• Two Presettable Speeds With Fast Recall Plus Stepped

Variable Speed Selection.
• Iambic Operation From 1 to 99 wpm and Complete

weighting Control.
• Extreme R.E Immunrty. Will Key Any Modem Trans-­

ceiver. Operates from 12 ..:t 3 Volts D.C.

Call Today: 408·3n·4479
TELE·COM ELECTRONICS

15480 Union Ave., San Jose, Ca. 95124

AEA=~~=,

CONTESTI

Trio­
Kenwood

TR-2400
TS-830S

tDJ [!!';O M ,
l eom 720

,
I•

T VAESU

Yaesu 901 OM

Dan C. Britt. K4URK

33ritt',a 2-111alJ l\ai:Jio
.$'ollra S. .$-rrlJirr

2508 Atlanta St•• Smyrna, GA 30080
Belm ont Hills Shopping Center

(404) 432·8006

"'Iso In Stock:
B s W Telex
CDR MFJ
CushCraft Bencher
HyGain Nye
Larsen Amphenol
Swan

CIRCLE 41 ON READER SERVICE COUPON CIRCLE 27 ON READER SERVICE COUPON
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CTRONIC MAILBOX FOR AnY

• OElETEF • KY20N
• DIR • KY20FF
• ENDFllE • PAINTON
• EXIT • PRINTOFF
• FllEHELP • OBF
• HELP • READF
• KY10N • RYS

M50-3100 • KY1QFF • WRITEF

Message Storage
Option for
053100 $595.00



What the heck is a dupe sheet? Is it just some
nuisance or is it an operating aid? Doug Zwiebel,
WB2VYA of our CQ WW Contest Committee
explains and teaches the proper use of dupe sheets.

Dupe Sheets From A-Z
BY DOUGLAS S. ZWIEBEL·, WB2VYA

d _ . .......c..

, ,

,,.

c

you make over 200 asos on a band, a
dupe sheet is requi red and that each
band worked needs Its own dupe
sheet.

The exact mechanics of sett ing up
yourdupe sheet can and will vary wide­
ly depending on your location, tbecon­
test, and the areas you expect to work.
Remember, every aso must be dupe­
checked. If you're a U.S.A. station
located on the east coast, you'll pro-

•

J I , ....
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B: iIl"l
(: 1'Il"
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Fig. 2- A sample east coast dupe sheet.
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Fig. 1- A sample west coas t dupe sheet.

, c
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can keep up a dupe sheet as you work
the contest. When aso rates drop and
you have to search across the bands
for asos, you won't waste lots of time
working people two, three, or more
t imes. It's a lot faster to look at your
dupe sheet than to call a stat ion 2
times and then receive " sri, aso 64."
But whether you dupe as you go or wai t
until the contest Is over and then do a
dupe check, please remember that if

A ll CQ contest participants making
200 or more esc's on a band are reo
qulred to include "dupe sheets" with
their log entries. Many entrants send
in their logs without including dupe
sheets. One reason for this may be
that many stations do not understand
just exactly what a "dupe sheet" Is
and why It's requ ired.

A dupe sheet is any method of
cross-ehecking every eso made duro
ing the contest period to verify that
each station worked is worked only
once per band. It is not a list of
cucucate-cruvcs o e.tt vcu work a sta­
tion two or more times on a band, you
have duplicate contacts. or "dupes."
As outlined In the CO contest rules.
duplicate contacts are not allowed. If
you have an excessive number of
dupes, around 3% of atl your asos,
you are going to be reviewed for dis­
quallf lcat ion. 1f you have less than 3%
dupes, you are still in t rouble because
any duplicate contact discovered by
the CQ committee will be deducted
from your score. There Is an addi tional
penalty (deduction) of 3 csoe per
duplicate contact . If you leave 4
duplicate asos in your log at 3 points
each, you wllllose48aSO points. This
may not seem like much, but
remember that this number Is
multiplied by your multiplier eeore. If
you had 300 mul tipliers, you have lost
14,400points off you r final score! Take
a look at the 1979CaWWC.W. results.
Note that NP4A and A6F (multi-sing le)
are nearly in a dead heat for first place
and that both are new world records.
Only four duplicate asos wou ld have
swi tched the resu lts! So It Is Impor­
tant to check those d upes. It can also
be helpful. If you're so inc lined, you

-620 Navaho Trail Drive, Franklin
Lakes. NJ 07417
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Preamplifiers A B c
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Fig. 3- A sample OX dupe sheet. This one depicts the efforts of G4XYZ working
U.S. stations on 20 meters.

bablywant to leave lots of room and be
specific for most of the European
countries. If you 're on the west coast,
you'll need lots of room for Japan and
not so much room to check Europe. I
have found that keeping one big sheet
for Europe only, one for Japan only,
and one for the rest of the world Is an
efficient method. Some possible cup­
ing methods are shown in figs. 1and 2.

The big problem for OX stations Is
developing a method to keep track of
all the W's, especially with the new
prefix/suffixes being issued. One
method Is to make a big grid with the
letters of the alphabet across the top
and the call area numbers down the
side. As you work a station, simply
plug in the call by call area and write
the suffix under the column headed
with the first letter of that suffix. The
trick is to develop a technique to In­
dicate both the suffix and prefix. Many
people use a short-hand method of an
underline, circle, overllne, squiggle,
bracket, square, etc. Be sure to define
your system and be sure to make a key.
You can use any symbol to represent
any prefix you want. Here's how one
group at symbols might work.

N= 0 AB=[KB= 0

Note that the last two calls , AA2A
and AB2A, show the prefix followed by
a dash. This indicates that the suffix
was the single letter " A."

In fig. 3 the following calls are dupe
checked : W1AA , K1AR, AC1A ,
WA2AAB, WB2CDR, KB2CD, N2AA,
W3CRE, K2BT, AB3B, AB1A, AB1AF,
and AC1B.

Remember to use enough pages to
give yourself as much room as you will
need. If you plan on 6000 asos, you
had better have more than one page. If
you plan on 200 asos, one page will
probably be fine. Plan out the dupe
sheet-how many asos you will
make, on what bands, and to what
parts of the world. There are lots of
W2's, 4's, and 6's. The W7 and 0 ca ll
areas are much tess popu lated so lt's
unlikely that you will work too many! A
IIttte thought about your dupe sheets
will help make your duping easier and
more efficient and your log legal.

By the way, as of the 1979 CO WW
contest, CO Is utilizing a computer to
check many logs. In fact, the CO com­
mittee has the use of two computers,
one on each coast. They are very ac­
curate, very unforgiving, and powerfu l
tools. In 1979 the east coast machine
was used to check selected logs for
the CO contest (as well as a contest
sponsored by another group). Just to
give you an Idea, it will store about 1
million call signs and will keep a cross
reference of who worked what, where,
and when. It checks for things that you
never even thought of. Oh yes, it also
checks for dupes!

WB= .....,

~

~

AA­

AB-

-WA=

AA2AA ­

KB2AA _

AA2A

AB2A

-K=

W2AA _

N2AA _

K2AA =

KA2AA =

Key:w = N =OK =_KA =U
KB =DAA =:J etc.

KEY: W=

All models haY8 these features:
• Up to 20 db gain .
• Covers 1.8 to 54 MHz In four

bands.
• Low noise figure.
• Reduces image and

spurious response.
• S" x 5" x 3". Brushed

aluminum control panel.
Black vinyl cover.

• S0-239 connectors.
- LED pilot.

Order direct or from your favorite
dealer. Model P-305 Receiver
Preamplifier for s-v DC $77 .95.
Model p·a08 for 11 s-v AC
$87.95 . Transceiver Preamplifier
Model P-31 OX $1 0 7 .9 5 . Add $3
shipping/handling. Calif . residents
add sales lax.
Don 't walt any longer to pull out
weak, rare DX.

Palomar
Engineers

Box 455. Escondido. CA. 92025
Phone: [7141 747-3343

The famous Palomar Engineers
preamplifier has been updated
and packaged in an attractive new
cabinet.

For the SWl there is the P-30 5
ts-v DC powered) and the e .a oe
(1 15 -'1 AC poweredl lealuring full
shortwave coverage , selection of
two antennas, 20 db ettencator .
15 db gain control and on-off­
bypass switch.

For transceivers, the P-310X
features automatic bypass on
transmit , adjustable delay for
return to receive, and 350 watt
transmit capabi~ty.

Plu ... lend ~ll rude. l nq u in u directly.
Say You Saw It In CO



It's too late to write Hamlet, The Village Blacksmith
and the Decline And Fall Of The Roman Empire.
They've all been done. It's not too late to --=::::
become a budding author for CQ; the world
awaits what you have to offer.

Writing Articles For CQ
or

Let Your Fingers Do The
Talking

BY ALAN M. DORHOFFER' , K2EEK

T he primary purpose of writi ng an
art ic le Is to communicate an idea and
to exchange the author's experience or
accompli shment for the reader's time.
Therefore, whatever is publi shed or
written should have about it the quali­
ty of being worth the time to examine
or read It. It Is the Editor's job and the
Art Director's job to make that materi­
al even worthier and more attractive to
the reader.

First there is a form of Int roduction.
The introduction is some method of
def ining the objective or problem to be
solved by the article. It establishes the
need and the method of satisfying the
need.

The main body of the article devel­
ops the theory, construc tion tech­
niques, the basic " how-to" information
or " how we did it " type of data. Here
you relate how the piece of equipment
or gadget is built or how you got to
some Island and set up that extraordin­
ary station. It's the place for anecdotes,
hints and kinks and the personal
touches.

The concluding part gives the read­
er a summation of what was accom-

' Editor, CO

Say You Saw II In CO

plished. In the case of a piece of
equipment or gadget, you would ln­
elude the results you achieved by
using it and how the reader can use It
if he builds it. A DXpedition conc ludes
with the number of contacts, recap­
ping the adventure, possible plans for
another one and f inal ly the ship or
plane departing as the sun sinks on
the horizon.

Footnotes, addendum and " thank­
you's" ta ll-end the manuscript. If
everyone does his Job correctly, the
reader has an enjoyable experience.
He knows "what It feels like" to build
the whatever without actually building
it, or he has taken the trip with you in
spi rit.

The Manuscript
If you th ink of the manuscript as a

term paper, you won' t go wrong. ln­
elude a t itle page. The t itle page simply
has the title you have selected on it,
your name and call and your address.
l eave plenty of space between them.

The main body of the manuscript
should be typed, double spaced and
on 8% x 11 paper. l eave considerable
side margins. The margins wil l serve
as work space for the Editor to write
instructions to the typesetter should

your artic le be accepted for publlca­
tton. It Is al so the place where addf­
tlonal material can be written to
enhance an article. Whatever the even­
tual use for that space becomes, leave
enough of it ; it's important.

If you plan to footnote material, In·
dicate the proper reference number by
raising it over the word or phase that Is
footnoted (for examp le, Marconi ').

Illustrations
If you've built something, try to pno­

tograph it in it s various st ages of con­
st ruction . If It's physically small or
unusually shaped, t ry to have an easily
recognizable object o f identifiable size
photographed with it , so the reader
can appreciate its size in relation to
someth ing familiar. Photographs can
be suppl ied to CO in three basic
torms: pr int s, slides and negatives.
Obviously, prints or slides are pre­
ferred for their ease in handling . The
prints do not have to be any specifi c
size, but they sho uld be clear and not
too dark . Color shots are also nice to
include, especially in DXpedition arti­
cles, as they may be considered tor a
cover position. All photographs or
slides su bmitted with an article must
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The
"STANDARD"

by Heights

Ligh t,
permanent ly
beautifu l
ALUMINUM
towers

THE MOST
IMPORTANT
FEATURE OF
YOUR ANTENNA
IS PUTTING
IT UP WHERE
IT CAN DO
WHAT YOU
EXPECT.
RELIABLE DX­
SIGNALS EARLIEST IN
AHD LAST OUT.

ALUMINUM

• Self-Supporting
• Easy to Assemble and Erect
• A ll towers mounted on

hinged bases
• Complete Tel escopi ng and

Fold-Over Ser ies avai la ble

And now , with motori zed op tions. you
can crank it up or down, or fol d it
over. from the operating position i n
the house.

Write for 12 page brochu re giving
dozens of combinations of hei ght.
weight and wind load.

HEIGHTS
MANUFACTURING CO.

4516 N . Van Dyke
Almoot, MI 48003

313-798 -8515

CIRCLE 300N READER SERVICE COUPON
3.

• 6 db INCREASE INAVERAGE ~
POWER ==:. ~ _

• MAINTAINS VOICE QUALITY • •
• IMPROVES INTnUGIBllITY
• NO CABLES OR BENCH

SPACE REQUIRED
• EXCELLENT FOR

PHONE PATCH
• NO ADOITIONAl ADJUST· =::.6 Eo

MENTS- MIKE GAIN AOJUSTS r
CLIPPING LEVEL

• UNIQUE PLUG·IN UNIT - NO
MOOIFICATIONS REQUIRED

:..~t:Thi$ is RF Envelope Clipping­
' _ ~_ ttle feat ure belna: used in new

- ..._ transmitter designs for amateur
and militaory use.

Models Now Available
Collins 325, KWM·2 .... ,$ 98.50 ea.
Drake TR·3, TR·4, TR·6, TR·4C,
H , T-4X, T·4XB, T·4XC $128.50 ea.

Postp'lid _ Calif. Residents
aodd 6% Tax

Wltd. for other models liter!

CIRCLE 23 ON READER SERVICE COUPON

be keyed to a caption or some distinct
place in the article where all of the
pertinent things that are seen are
described. This includes names and
calls of people, geographic data, tech­
nical data on specific components or
circuits that are discussed in the text ,
and soon.

Drawings are a little bit easier to
handle. You do have to be a better pno­
tographer than an artist. CO drawings
are all redone to our style, and all letter­
ing is also redone to our specifications.
All drawings, mechanicate and letter­
ing should be neat and easy to read.
l/IIhere possible, the author is given a
chance to examine the new drawing for
his corrections or additions. This is
done especially in complicated mate­
rial. As with photographs, drawings
should have descriptive captions tell­
jng the reader what he is seeing.

Drawings are designated by figure
numbers and should be keyed to spe­
cific text areas where they are dis­
cussed. Photographic illustrations are
not keyed by figure numbers unless
they happen to have a specific mech­
anical sequence.

Captions for both photographic il­
lustrations and drawings can be keyed
by number on a separate page at the
end of the manuscript. This page lists
all of the captions in some order and
should easi ly relate to the particular n
lusttatfons.

Construction Articles
If you are planning to write a con­

struction article , please consider the
reader who may live off the beaten
path. l/IIherever possible, indicate the
source, manufacturer and part number
for components that you have used . If
it is not especially critical , or if you
found the little gem in your junkbox,
give an equivalent value or alternative
component.

Try to remember also that we all
may not be as smart as you and may
need a little more explanation or just a
hint of the theory of why you did what
you did . Part of this process involves
teaching to some degree and the peak­
ing of the reader 's curiosity to find out
more.

Size
Without illustrations, it takes nor­

mally about three type-written pages
to fill one printed page. Short articles,
two or three printed pages, are always
in demand. Long articles are fit in as
space permits . The size is really up to
you-how much interesting material
can you write?

Payment
One ot the nice things about writing

is that if your article is accepted for
publi cation , you will be paid for it .
Now somet imes it is nice and ego sat­
isfying to write for the sheer pleasure
of it. It is pleasant to see your name in
print and to be recognized as an author.
It's also a boost to receive reader mail
from people who enjoyed your work
and appreciated your effort . It is possi­
ble to have all of the above and be paid
for your work at the same time.

Now you won't get rich writing for
CO or any other magazine for that mat­
ter , so give up those early retirement
thoughts. You will make money to pay
for your projects and to pay for those
extra goodies for you and your family.

Can You Write?
Not everyone is a born writer. Most

have to work at it quite hard . Not ev·
erything you eventually write will sell;
that's a fact. You'll never know unless
you try.

The next time you're tempted to
write a letter asking why a particular
subject you 're interested in isn 't cov­
ered in greater depth in CO, think
about writing about it yourself. Give it
a shot ; it's worth the effort .

Fina le
In case you 're interested and would

like a basis of comparison , the typed
manuscript for this article (less the ti ­
tie page) is 43/. pages. It was typed on
an IBM Selectri c II, 10 pitch typewr iter.

Say You Saw It In co



MFJ-752B

$89J'.S",

, )

c :;.S '/

MfJ Dual Thnabk- SSBlCW Filter; prim­
ary filter has peak. DOlch . lcwpass and
highpass; aux . filler notches 10 70 dB or
peaks to 40 Hz; bo!h nme 300-3000 Hz with
bandwid!h from 40 Hz to flat; constant
output: noise limiter, 2 inputs; 9-18VOC 300
rnA; or IIOVAC with adapter ($7. 95 + S2)
IOx2k6~ .

l''EW 12124 Hour Digital 00ckIID Timer
Switch from 12 hr. 10 GMT. 10 " seconds"
readout . ID timer or elapsed timer. WW V
sync , solid-U1e, blue 0.6~ digits . reg . alarm
+indicalof1;. 110 VAC. 60 Hz, 6x2x3~ .

l:_. 'e:,,:~~' $139r.l.,
MFJ G randmaster ~1erJM)ry Keyer has up
10lwelve 25ch . messages plus 100. 75. 50 or
25 ch. messages (4096 bits ) !hat repeal
continuously or in adjustable pauses (to 2
m m.); full controls; 8-5Owpm: solid state
keying; 12-15 VDC or IIOVAC with adapter
($7.95 + $2).

Other MF.J Shack Favorite.

$189r.~,.

..::t;~'.--

MFJ-H2

A!\OTHER 1.5 KW MODEL
~tfJ 961 , $ 169.95, (+ $ 10) similar but less
lhe SWR/Wanmeter.

MFJ-.... $139~,
MFJ 949B Versa Tuner II
Matches everythil1$l: from 1.S.30MHz.
coax , randoms, bala ced lines. up 10300 W
QU/p ut , solid-state or tubes.
Tunes out SWR on dipoles. vees , long
wires, verticals. whips. beams. quads.
Built-In 4:1 balun; WOw. 5()..ohm dummy
load; SWR meier a nd z-ra nae wattmeter
(300w & JOw) .
6-posltion antenna switch, 12-position
air-wound Inductor; coax connectors. bind­
ing posts , black and beige case I Ox3x7~ .

4 Other 300W Models; M FJ-940, $74.95,
(+$4). like 94IC 'less balun . MJF-945,
$74.95, ( +$4) like 94IC less ant. switch.
MFJ-944, $74.95, (+ $4) like 945. less
SWR/Wattmeler ~f FJ-94J, $64.95, ( + $4)
like 944. less anI. switch.

MFJ-1lOO

$44~"'1

200 W Economy Tuners do the job for less
Wor-ks with any trallSn'iv~, solid-state or
tube type .
Increases a ntenna ba nd width to opera te
al l bands . SO-239 + binding post; 5x2x6~ .

2 OTHER 200W ~fODELS:

~IFJ-90 I, $54.95, (+ $4) like 900 but
includes 4: I balun for use with balanced
lines.
MFJ- I60I O, $34.95, (+ $4) for random
wires only. Great for apartment, motel .
camping , operatio n. Tunes 1.8-30 MHz.

'i {)·-- -.-

MFJ-I41C$89~
MFJ 941C Versa Tuner "
SWR + dual range wattmeter. 300 & 30
watts full sca le. forward ~ reflected power.
S~nsjriv~ meter measures SWR down to.5 W
output .

6-posItion entenna switch selects 2 coax
lines , d irect or through tuner , random!
balanced line, or bypass for dummy load .

J.2..posltion atrwound inductor, huilt-in
balun ,

Malchei enrytlUng from 160-IOM, di­
poles, vees. random..., verticals, mobile
whips. beams.

Easy 10 use a nyw here. Coax conn. , binding
posts . s ize 8x2x6- in eggs he ll white ,
walnut -grai ned sides. Mobile bracket , S3.

-:- -- "" _.- --
E).9 . ~ ·A. ~ .-.•..-... ~..~---

MFJ-900 - improved but still low cost
MatcMs coax, random wires / .8-30MHz.
Ha ndles up 10 200 walls output; efficient
airwound inducto r gives more walls out.

1.5 KW Versa Tuner. III -low cost power handlers
MFJ 962 VERSA Tuner III
Run u p to 1.5 KW PEP, match any feed
line from 1.8-30 MHz .
Built-in SWR!WaUmeter has 2000 and
200 wan ranges . forward and refl ected .
6-position antenna switch handles 2 coax
lines , d irect or Ihrough tuner. plus wire and
balanced lines .
Built-In 4: I fe r ri te baJun; 250 pf 6 k V
capacitors : 12 pos . ind uctor; ceramic
switches; black cabinet and pa nel.

300 W Versa Tuner_Versatile Bargain.

-

MFJ-H4 $299~10)
MFJ 984 Versa Tuner IV
Up to 3 kW PEP and it matches any

feedline , 1.8-30 MHz , coax , balanced or
random .
Exclusive 10 amp RF ammeter assures
maximum power at minimum SWR.
Separate SWR!Wau meter, forward and
reflected . with 2000 and 200 wan ranges .
18. posltion dual tnd uc tcr, ceramic switch .
7.posltlon a nten na switch handles 3 coax

write for FREE (""d lalog. ove r 60 pnKlul"l\

MI!!l ENTERPRISESr., INCORPORATED
Box .flU; ' 1is.'Ii...slppl Slate. ' IS 39762

ER PAODUCTS, CALL TOU, FAIEIEE3 8()()'647.1800~

For tech. inlo., order or repair status. or calls
outside continental U.S. and inside MISS..
catl601 ·323-5869.
• All \Wl products unrondilionall)' J:ulInilnlft'd

for one )tar ( l"'\l"\" pl II' no ted )
• Product... orde red from Mt"J are returnahle

within .lO dll~ for (UO refund (Ies.\ 'ihippin,U
• Add ~ippill J: & handl ing chaI"Rt':S in IImollnls

shown in parentheses

3 KW Deluxe Antenna Tuner. - MF.J'. best
lines through tuner and I coax Ihrough or
direct 10 antenna , random wire . balanced
line , and dummy load .
Built-in 200 wan, SO ohm du mmy load .
Built-in 4 ;1 ferr ite balun; 250 pf 6 k V
capacito rs ; 5x14x14" black & aluminum .
Com pare Ih i<i M f J delu xe 3 kW tuner
with any! You 'lI agree MFJ gives you
more .
3 MORE 3 KW MonELS
MfJ 981 , $199.95, (+S IO) similar 10 984
but less the 7·posilion ante nna switch and 10
amp. R F ammeter. I\WJ 982, $199.95 ,
(+ SIO) similar 10 984 bUI less 10 amp . RF
ammeter and dual range SWR/Wanmeter.
MfJ-980, S169.95, ( +$10) similar to 984
bUI less antenna switch , RF ammeter and
SWR/Wanmeter .
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X/tex ABM·200

the potential for TVI by eliminating
radiation from the feedline.

The tecpore Jr. is approximately 64
inches long when tuned to 146 MHz,
and can be used for emergency or
mobile use, assembling in minutes. It
has a greater than 10 MHz bandwidth
when centered on 146 MHz. It can be
adjusted for a center operating fre­
quency from approximately 125 MHz
to 162 MHz with an s.w.r. of better than
2:1 . The antenna is designed to wlths­
tand most severe weather conditions.
For more Information, contact Ad­
vanced Electronic Applications, Inc.,
P.O. Box 2160, Lynnwood, WA 28036,
or circle number 106 on the reader ser­
vice coupon.

Xitex Corporation has announced
the introduction of the ABM-200, an
ASCIIJBaudoUMorse converter. It is a
muttl-purpose data converter for
translating between ASCII and
Baudot or between Baudot and ASCII
and for sending and copying Morse
code. An additional benefit is its abili­
ty to convert from one speed to
another. Features of the ABM·2oo tn­
elude ASCII data rates of 110 and 300
baud, Baudot rates of 50, 66, 75, and
100 wpm plus Morse rates of 1 to 150
wpm. Voltage required is a single
plus 5 volt supply.

A bultt-ln 32 character buffer
allows editing in the send mode and
acts as a storage buffer in the receive
mode. The ABM·200 is shipped fully
assembled and tested with a corn­
plete operations manual. All control
switches and display LEDs are In-

AEA 'sopo'e Jr.
The Isopole Jr. is a v.h.1. antenna

that is available In a 2 meter model
(tsopole 144 Jr.) and a 220 MHz model
(Isopole 220 Jr.). The antenna incor­
porates the same decoupling
characteristics as the lsopole anten­
na, but has a broader beam width (and
3 dB less gain) than the Isopole. The
Isopole Jr. Is an end-ted halt-wave
dipole with a single decoupling sleeve.
In addition to providing a stronger
signal where desired, it also reduces

o

of-·
•

CIRCLE I.ON READER SERVICE COUPON

Cornell·Dubilier
Amateur Rotor

The Ham·SP is an amateur rotor
system that is specially designed for
sight·impaired amateurs. The system
is a combination of the Ham-IV
rotator and an advanced solid state
control unit. All operation functions
of the control unlt-360 degree com­
pass dial, on/off switch, push-to-start
swttcn, and push-to-start button-are
marked visually as well as in Braille.
The electronics provide an ease of
operation never before achieved by a
heavy-duty amateur rotor system.

The Ham·SP system Is unique.
Neither the rotator nor the control
unit are compatible with other CDe
rotor systems. The unit Is available
for $250. For more information, con­
tact Ocmell-Dublller Electronics, 118
East Jones Street, Fuquay-Varina, NC
27526, or circle number 104 on the
reader service coupon.
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sta lled. It sells for $189. For more in­
formation, contact Xitex Corp" 9861
Chartwe tl Or. , Dallas, TX 75243, or ctr­
ere number 105 on the reader servi ce
coupon.

Engineering Consulting
Seen Module

Users of the Yaesu FT·2Q7R can now
automatically scan both the four
memory channels and the entire band
without pushing the " up" or "down"
buttons each time the carrier drops
off. Easy Install ations off the AS·l

module requires rewiring the busy­
scan switch and Installing four wires.
Heat shrink and all necessary wires
are provided, along with complete In­
structions.

The only sacrifice Is that you can no
longer scan for a "c lear" channel. The
" clear" position becomes the normal
mode of operation which was the
"busy" position of the switch. The
" bu sy " pos i tion becomes the
automatic scan mode. Once switched
into this mode, the unit will pause for
0.5 seconds after the carrier disap­
pears or when squelch action occurs.
The scan can be d isabled by momen­
tari ly pressing the push-to-ta lk button.
The AS-l Is availab le for $25. For more
information, cont ac t Eng ineering
Consulting Service, P.O. Box 94355,
Richmond, B.C., Canada, V6Y 2A8, or
circle number 107 on the reader ser­
vice coupon.

MFJ KeyerlPeddle

The MFJ-422 " Pacesetter" com­
bines a deluxe MFJ Keyer and the Ben­
cher Iambic paddle In one compact
package. The features Include Curt is
80441C, front panel speed and volume
con trols (8-50 wpm),adj ustable weight
a nd to ne, d c t -da sb m em or i es ,

speakers, stcetcne, and push-button
selection of seml-automaticftune or
automatic modes.

The MFJ-422 has solid state keying
and is fully shielded and uses either a
a-von battery or optional a.c. adapter.
The Bencher paddle features fully ad­
justable, gold-plated silver contacts,
luc lte paddles, chrome-plated brass,
and a heavy steel base with non-skid
feet. The ent ire combi nation takes up
no more space than the paddle by
i tse lf (4·1f8W x 2·5/8H x 5V, L
Inches). The MFJ·422 Pacesetter Is
available for $99.95 plus $4.00 ship­
ping and handling. For those who
al ready own Bencher paddles, the
MFJ-422X is evauebre for $69.95 plus
$4 shipping and handling. For more In­
formation , contac t MFJ Enterprises,
Inc., P.O. Box 494, Mississ ipp i State,
MS 39762, or ci rcle number 102 on the
read service coupon.

Brings you the
Breakthroughl

CALL TODAY

813·535·1414
Ray's Amateur Radio

1590 U.S. Highway 19 So.
Clearwater, Florida 33516

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design. v irtually el iminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dlpote, or end-fed
non-decoupled "gain" antennas,

STOP RF
SPILLOVE

CUSTOM TRANSFORMERS
ilEA l 'T-IJU1T

REPLACEMf:!\T TRASSFOR.llERS

ALPHA AnD PowflfTranslormer, , .. .• . . " " • . . " " ., , .• " ,, $210.00
ALPHA Am PowUfT'anslormor. , " .. ... . . ... ... . .. •. • ... . .. .. • ... . 1270,00
Bn LK·2OJ) PIal. Translonner , •.• , .. . , , , , •. • ....•.• .• ....•.• ....• $1~,oo

COLLlNS3Ot.·1~Tfa,..'ormer..•..•.• " ••• , •.•••. ,., •.• , •• , • . •.•. , $I~.oo

COLUNS 305-1 PIal. TransfCll'l'l'Wll"•..•.•.••••.•.•.••.• , •.•• _ _.• " S2ll6.oo
COLLlNS ~I6F~~T_Iom'l8t .•.••.•.•.•.•• .•.•.••••.•.•.••••.•.• $110.00
COLUNS KW$.1 PIlote T...-Ionner.•••••..•.• , •.••.•.•.••.•.•.•.•.••.•• $175.00
COLLlNS PM·2~T..-fonroer , $ Il5.OO
DENTAON OTR 2llOOl-B Power T_Ionroer .••.•.•..• , ••••.•.• , • , •.••.• , , $145.00
DENTRON MLA 2500 Powflf Tfllf1slonner .. • . • . . .. .... • . . .... • . • . . .. ... . • $135.00
DRAKE L.B PI". T'ansformer . . , . , ., " •. .. .. ... •.. .. ........ . .. . .•. ... $166.00
DRAKE UB Outboard PIlIl. T'ansformUf .. . . ... ... .• .• .. . . . .• .• .. . . . .. . . . 1210.00
GONSET GSa-201 or 201 MK tv PowerT,anslonner... .. • . • . •.. . . • . • . •. . . . • $145.00
HAl.l.ICAAFTERS HT-32 or Hi$ Power Translormer ..•.••••.•.•.•.•..•.•.. $110.00
HEATH 1-lA-10 Wamor PlaIa Transformer , •.•.•.••••••.••.•.•.•.••••.•.••. St:Jloo
HEATH SB-22O Plate T..-former•. _ , • , .. . • . • . • • • • . • • • . • . • • • • . •. $135.00
HEATHSB-22Oo"lIXIartl Pla te T.--torrner $195.00
HENRY 21( Plate Trarostonner .••.• , •.•.•• .•.•••.••.• , •..•••.•.•.•.•..•. $175.00
HENRY21(-4~ Tflmsformer _. ,. $115.00
HENRY 3K·A Pial. T.a""Iormer... • • . • . .. .. • . • . ... . . • . . .... • . • . ..... • . . $185,00
HENRY 3K·A DC FIltUfChok., , , ,$ 90,00
JOHNSON ThlJndefbolt PlataTfanslormer. • . . • , •. . .• , •• , , . • , •. , ., , .• .•. , $l4l1oo
NATIONAl NCl·2OOl~Trans lormer . .•.•.•..• .•.•..•.•.•.•....•.•• , $135.00
$WAN MK II or MK VI~T.ansformer••••.•.••••.•.•.••.•.•.•.•••..•. $135.00

Of'F·TW;·SIIf:U SPECIALS
PLAtE XFMR: 2«JJVAC . 1 ~ AMP ICAS, 2202«) VAC Ptl, ..1LBS.••.•••.••• $166.00
PLAtE XFMR: 2«JJVAC 0 2.O AMPCCS, 1151230VAC Pri., enas 1215..00
PLATE XFMR: 3OO(lVAC 0 1,SAMPCCS, ZlOVAC Pri., 6OlBS. . . . . • . . . . . . . " 121~.00

PLATE XFMR: 3000VAC 4) 3,0 AMP CCS, ZlOVAC Pri., 120LBS... • , " , . .• , ., $395.00
PLATE XFMR 3500VAC 0 1,O AMPlCAS, 115/230 VAC Pri,.1 LBS. . . .. ... • . . $165..00
PLATEXFMR;~VAC O I.5AMPlCAS,230VACPri.,60lBS. , .• .. ,., S220.oo
PLATE XFMR: llOCJOVCT . G.8AMPccs. 1l5l23OVACPtl,.1 LBS. • . • . • . • • . • . $166.00
FlLMT XFMR: S.oVCT . 3OAMP. 1l5l23OVAC Ptl, 9.5 LBS.•.•.••••.•.•.••.. $ 37.50
FlLMT XFMR: 5.0YCT a flO AMP. 111)'220 VAC Ptl, 1,3... LBS.••.•••.•.••••.•. $ 15.00
FlLMT XFMR 1.5YCT . 21 AMP. 10&117VAC Ptl, 'iI.5 lBS. • . • • . • , •••.•• ,.,. $ 37.50
FlLMT XFMR 7.~ VCT . 1!)AMP, 1151230VAC Pri..2ll2 LBS..•.•.•...• ..•.•. $ Il5.OO
FILTERCHOKE:8.0HY . I!iAMPOC, l OKV Ina.. .. , LBS.... • .•......• .•... $166.00
SWINGINGCHOKE:5-30 HY @ 1,OAMPOC, 10KVins, 23 LBS.. ., ., " •. $115.00
FILMT. CHOKE: 30AMP Bi.Fila. wound RF filart1l:lnI Choke (l .&30 MHl) $ 12.00

AU. TWSFORMERS AND CttOKES GUARANTEED FOR 12 MONTHS
M..., othIn .-0 ••ilabI8. Wrile tor or ........ on any _ _ 1rt•• 1""'• •dwll<..

or u 1Wdor.

lJil",ril.u'il. ~!iJ! (t:D. ~ _
4007 Fort Blvd., EI Paso, Texas 79930 Telephone (915) 566-5365
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• mo nthly I••tur. by

KARL T. THURBER, JR., W8FX

A Wa@WWc:J~
DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

Multiband Antennas: The Trap Dipole, Part I

One of the most widely used n.t. anten-
nas is the trap dipole. The trap Is ex-

80mtremely popular for several reasons, -foremost among them the fact that it
.ect,an

'Omcan olten slnglehandedly replace a ,
small antenna farm. In this article, our 20m
columnist W8FX gives traps the plain-
vanlffa treatment.

r;=15m~
I r'Omi

0 • • • •

~
• • • • 0

In 1955,Chester Buchanan, W3DZZ,
, D C B A A B C 0 ,

T ra" . 0Coa~ to transmltl",popularized in OST a little-known but •
techn ically excellent technique for
adapt ing the dipole for multiband

Fig. 1- The horizon tal trap dipole.use. The concept was originally
developed, back In 1940, It Is said, by
an Intrepid radio engineer named
Howard K. Morgan, who published his How traps work In a typical, 5-band shorter than formu la length due to the
concept in Electronics magazine. multiple-trap antenna. The antenna loading effects of the traps.
This Involved the int roduct ion of uses four pairs of traps, for a total of A five-band dipole can be can-
lumped constants, or tuned circuits, eight, for simultaneous resonance on structed with as few as one pair of
at strateg ic points in a wire antenna the five bands. t raps, but operation on the higher
to allow It to simultaneously develop The innermost section, A:A, makes bands (20, 15, and 10) Is somewhat
resonance on two or more amateur up the t n-meter antenna. The traps at chancy, since the traps cause the
bands. the end of th is dipole section make up antenna to operate In a harmonic

These tuned circuits soon took on a resonant UC circuit that Isolates the mode on those bands, with actual
the nickname of "traps." Antennas outer portions of the antenna when resonance and resultant s .w.r. not
designed along these lines included working on 10. The outer sections B:B, easily predictable.
trap doublets, beams, and even ver- C:C, and 0 :0 function In similar The trap antenna Is usually fed with
t ical s. By the late 50s and early 60s, fash ion for the lower bands. On the coaxial cable, but transmitting-type
just about everybody was into t raps, lowest band, 80 meters in this case, 72-ohm twlnlead may also be used. A
since their development culminated a the fu ll antenna (E:E) resonates as a balun is not requi red for coax feed, but
long search for a si ngle, coaxial-fed halt-wave dipole, but It Is somewhat may be ins ta lled if desi red.
antenna that cou ld be used on several
bands with the newfangled band-
switching transmitters of the day.

The trap antenna is increasingly
popu lar today, especially In view of
shrinking urban real estate lot size, dipole. We will highlight the " why" finding space or overcoming zoning or
trends to apartment and can - behind the trap antenna, describe how landlord restrict ions to erect a number
d ominium living, and restrictive it works, discuss feeding and mat- of separate antennas to cover each of
covenants on land use that suggest or chi ng procedures and techn iques,and the six bands-not to ment ion the ad-
even drctate that a minimum number point out some Importa nt Ins ta llation ditional three segments potentially
of antennas serve one's hamshack. considerations. We' ll leave t rap ver- gained as a resul t of WARe-79. For the

In this month's column, we will con- ticals and beams for another time. amateur who is space limited-and
ttnue where we left off in our discus- that's most of us-there are several
sian of the doublet to focus on the trap options. He can erect a sing lewlre or

Why The Trap Antenna? randomwlre type antenna using the
longest flattop that his property can

Most amateurs who want toconven- accommodate. He can use a long
·31 7 Popla r Drive , Milfbrook , len tty opera te on the popu lar h.t . dipole, cut for reson ance on the lowest
Alabama 36054 bands are faced with the problem of band to be used, feeding it with open-
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a lot of antenna
in a little space
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SLiNKYI

,,_ Slinky· dipolo· with hllicll I.oding
rodio"l o good lign.. ot 1/10 _length longl

'f'dU~1 No, J,8$8.llQ

trlcal lengths that are approximate
odd multiples of halt-wavelenqths:
three half-waves on 20, five halt-waves
on 15, and seven half-waves on 10.

The simple one-pal r-ot-traps design
should give good results on 80,40, and
one or more of the higher bands, but
it's a compromise, since the antenna
will exhibit longwire radiation pat­
terns on the higher bands (which may
or may not be desirable), and s.w.r.
may be difficult If not Impractical to
control on those bands. Trap adlust­
ment to bring a particular band to
resonance may throw off another
band. To remedy this situation, multi­
ple traps can be Installed, one being
required for each band except the
lowest. To cover the five bands, for ex­
ample, you would need a separate pair
of traps for 40, 20, 15, and 10-a total
of eight_ In this arrangement, the
antenna works as a true haf t­
wavelength dipole on each band. Of
couse, you can select any combina­
tion of traps to make a specialized
multlband antenna. For instance, you
can use two pairs of t raps for an anten­
na simultaneously resonant on 160,
80, and 40 meters.

Trap antenna efficiency is good.
While the efficiency of the trap dipole
Is somewhat lower than separate

'CO, .......-.......... _, _-_ ........._"'- _ .-.._...._...._._- _._._-
.. ,.. . . " "= .. _, •• ' ._ ,WR_--" ......... ..»-_._--_ .. .....-__ _ .u_ ........_----,---___m_••_ _ .
.. . G....... __ . P\. = ...<... , l~_ .........__ ,_._ ..- _.............. " _--
Money.!.e.s..u'lf.!rtlntee
~ CORP .. v........ f .. r "l.L LU DI\IG
_ 100 bu.uRS- IF NOT. OAOE" OIIRfC.

~":"M_~' ."'H $49 95
Complt'tt' Kit~20 _I~id

('"".' ...... _ _ J--

wire line as a tuned doublet. Or he can
hook several dipoles In parallel and
feed them through a single coaxial
transmission line.

All of these are practical solutions
to the problem of operating on multi­
ple bands with one antenna. However,
there are very real drawbacks. The
singlewlre antenna's feedllne
radiates, It's very much dependent on
the ground system for good perter­
mance, and an antenna tuner 15 re­
quired. The tuned doublet requires In­
conveniently handled open-wire line,
as well as an atenna tuner. And the
multiple dipole is physically cumber­
some and sometimes plagued with in­
teraction between the several parallel­
ed dipoles.

The trap antenna etlminates most of
these problems and represents an ex­
cellent choice for the amateur who
wants relatively hassle-free multiband
operating capability. A single trap
antenna can take the place of six or
more dipoles Ind ividually cut to
resonance. The trap system will have
essentially similar radiation pattern,
efficiency, and characteristics as If It
were erected as separate antennas.
Although there is some loss in the
traps, this is usually insignificant
when weighed against the overall
losses of other systems, such as loss
from feedllne radiation, inefficient
grounding, poor matching, etc.

Let's turn now to a discussion of
how the traps work.

The Trap: How It Works
The trap dipole uses lumped con­

stants (capacitors and inductors, term­
ing tuned circuits) the function of
which is to electrically connect or
disconnect the outer sections of the
dipole as bands are changed. The
parallel-tuned UC circuit presents a
very high impedance to r.t. current
flow at the resonant frequency; thus It
acts as a "trap" for r.t. so as to etec­
trically chop off the flattop beyond
that point. At frequencies above and
below trap resonance, the trap acts as
a short-circuit so r.t . readily passes
through it.

Several different trap arrangements
are possible. In one of the simplest, a
single pair of traps is used to secure
operation on alt bands from 80 through
10 meters. Using a flattop length of
100-110feet for 80 meters (the shorten­
Ing being due to the loading effect of
the trap), the antenna operates as a
full-size dipole. On 40, the traps
divorce the outer wire sections so that
the antenna behaves, electrically
speaking, as a 40·meter dipole.
However, on the three highest bands
(20, 15, and 10), the antenna functions
like a centerted longwire, with erec-

•,
' . I

--,
1I/IIlIl ITU U1(". I~- -

A balun is usually recommended with
trap and other type dipoles when fed
with couial cable to correct un­
ba/snced conditions. Shown here is a
Hy-Gain ferrite balun that permits
coupling of a 52-ohm unbalanced
transmission line into a 50-ohm
balanced system for beam or doublet
antennas. The unit is frequency in­
dependent and will therefore operate
properly over all the n.t, amateur
bands. (Photo courtesy Hy-Gain

Electronics)

comotete s-oena trap antenna kit bas­
ed on the W2AU/W2VS trap design.
Primary half·wavelength resonance is
achieved on 80 and 40 meters, and the
antenna operates on multiple half­
wavelengths on the three highest
bands-10, 15, and 20 meters. Result
is an effective antenna with very low
s.w.r. on 40 and 80 and somewhat
higher s.w.r. on the higher bands. The
traps used are the basic KW-40 (40
meter) traps; if a lowers.w.r. is desired
on one ormore of the higherbands, the
appropriate pair(s)of traps can be add­
ed. Accompanying sketch shows the
kit installed. (Photo courtesy Una-

dilla/Reyco)
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and the antenna Itself Is balanced,
this makes for a good match, though
this kind of leadin Is often lossler than
coax and It radiates more. If you want
to use twin line, stick to the low-loss.
transmlttlng-rated kind.

What about the use of a balun?
Since the trap dipole, like others of the
family, is a balanced or symmetrical
antenna, if you use coaxial cable for
the transmission line you may want to
install a 1:1 balun transformer at the
center of the flattop In lieu of a simple
center insulator. The merits of the
balun are the subject of considerable
technical discussion. However, the
use of a hlgh-quality, low-loss balun
can help equalize r.f. current flow in
the system and prevent antenna cur­
rents from flowing down the outside of
the coaxia l cable, with possible dtstor­
tlon of the antenna's radiation pattern
and possible TVI and BCI as results.
Use your own judgment; use of the
balun Is not an absolute requirement.

With a reasonably well-adjusted
antenna and a short feedline us ing
low-loss coax, It 's not necessary to
worry unduly about achiev ing a
perfect s.w.r.on all bands. With srncre­
pair trap antennas, It's virtually jm­
possible to ach ieve a 1:1 s.w.r. on all
bands; even with multiple-trap ver­
sions, it's difficult. If you have prob­
lems loading up your send-state rig
(whose transistor finals are quite sen­
sitive to high s.w.r. condit ions and are
therefore usually protected with a clr­
cult which cuts them off when a high
e.w.r. is sensed), you 'll want to use a
coax-to-coax antenna coupler or
transmatch In tandem with the rig.Use
of the transmatch will facilitate
loading, although It does mean that
two or three additional knobs have to
be adjusted when changing frequency
or switching bands.

Most modern amateur transmitting
equipment has adequate harmonic
radiation protection. However, while
most single-band antennas will reject
even harmonics of the fundamental
frequency, the trap may effic iently
radiate all harmonics; that's its job.
For th is reason, the use of a
transrnatch in the line is espec ially
recommended even If high s.w.r. and
loading aren't a problem with your
antenna.This is particularly important
for Novice trap antenna operation on
80 and 40 meters us ing older tube-type
equipment. Too-heavy loading of the
pi-network output circuits in these rigs
can destroy harmonic suppress ion
and cause second-, thtrd-, and higher­
order harmon ics to be smartl y
radiated with unncessary interference
and an FCC citation as poss ible
results.

-

ed In a variety of multlband antennas
In much the same way they are used in
the doublet. Traps can be combined
with loading coils to produce physical.
Iy short rnultiband antennas, used to
make up hlgh-galn coltinears for the
higher bands, Incorporated In vert ical
antennas, and employed in multiband
parasit ic beams. With only slight
reduct ion in operating efficiency, the
traps can allow a sing le antenna,
whether it be a dipole, vert ica l, or
beam, to take the place of f ive or six
separate antennas-more when the
newWARC-generated bands phase In.

Flg .1 shows typical trap dipole con­
figuration and technical details.

Feeding The Trap Antenna
The beauty of the trap dipole Is that

bandswltching inherent in the trap
design is a natural for the no-tune
solid state amplifiers found in newer
transmitters and transceivers.

Normally, the trap dipole is fed with
50· to 75-ohm coaxial cable. Losses
are low enough to use the smaller
cables (RG-58fU or RG 59fU) on runs up
to about 100 feet at moderate power
levels. For longer runs and when high
power Is 'used, tower-loss (preferably
polyfoam) RG-8IU or RG-11 /U should
be installed. The new thin-body,
lightweight RG-8X cable is just right
for trap dipole feed, especially since
its weight doesn't make an already
heavy antenna sag even more. Low­
impedance twinllne (72 ohm) can be
used, also. Since it's a balanced line

22'

dipoles for each of the bands (due to
the fact that the traps are not perfect
insulators), the loss is not significant
in a carefully adjusted multiband trap
antenna using good dielectric quality,
high·Q traps, though operating band­
width may be restricted as opposed to
tull-alze, unloaded dipoles. The traps
can be homebrewed, although com­
mercial versions are Inexpensive and
probably feature better mechanical
constructi on than most of us can
dup licate.

While we're ma in ly concerned with
the basic trap dipole this month, we
should point out that traps can be us-

Representative transmitting dipole
traps. At resonance, the trap is an
open circuit and cuts the dipole to
resonant frequency . In the
W2AUlW2VS trap system, distributed
by Unadilla lReyco, two traps (1 pair)
are required for 8D-to meter com­
promise operation. Use of f ive tutt pairs
of traps will allow primary half-wave
resonance on af! bands, 160 through

10 meters.

Representative Hy·GsJn trap doublet Is shown here. Unit Is a 94-1001 dipole
designed toeooeauon es 8 truehalf-wavefength on each bsnd(fO, 15.20.40. and
80 meters). Large diameter calls contribute to 8 favorable UC ratio and hlgh-O
performance. The antenna can be Installed horizontally or In an Inverted Vee

configuration. (Drawing courtest Hy-Gain Electronics)

(To Be Continued)
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INEXPENSIVELY SUPERIOR
The 082000 K8H is the lowest
priced RTIY terminal available
with these advanced features:

NEW YEAR'S SALE
OS 2000..• t395

CALL (18 FOR DETAILS

• lX/RX operation on Baudot and ASCII RTIY pIus Morse Code (Morse RX optional)

• Integrated keyboard and video generator allows editing of transmit text

• Full 24 line by 72 characters per line display

• Bright/d im display of characters differentiates between TX and RX display

• Morse rece ive option may be added at any time

• Separate DN identification key for RnY operation
• Status line on top of screen shows terminal operating conditions

• Pretype transmit message into 255 character buffer; edit before transmitting

• 2 programmable "Here Is" messages

• Word-wrap-around prevents word sp litting at end of display tine

• Word mode allows editing of text to be transmitted

• Q uick Brown Fox and RYRY test message keys

• Small size metal cabinet gives effective RFI shielding from transmitters

• Loop compatible RITY connections and plus or minus ON key connections

• 110 and 300 baud ASCII
.45,50.57.74.1 00 baud Baudot

• 1-175 wpm Morse transmit

• ' ·1 75 wpm optional Morse receive

• 120/240 v. 50/60 Hz power
• Internal CW side-tone

• UnShift On Space for Baudot

• Keyboard Operated Switch

• SYNC idle for RnY

• One year warranty

Write or give us a call. We 'll be glad to send you our new RTTY ca talog.

HAL COMMUNICATIONS CORP.
Box 36S
Urbana. Ill inois 61801
217·367·7373

For our European customers. contact: Richter & Co. 03000
Hannover 1 _ I.E-C. rntererco. 6816 Bissone/Lugaoo - Radio
Shack Ltd .. l ondon NW6 3AY. Erik Torpdahl Telecom. OK 3660
Stenlose Denmark

OS2OOO KSR $499.00
ESM-914 Video Monitor...$169.00
MR2000

Morse receive option ....$159.00

ORClE 6 ON READER SERVICE CARD



• PI.t..u A.R.A. Hlml.,' . The
Plateau Amateur Radio Assoc iat ion
will ho ld its th ird annual Hamtest on
Sunday, February 15th at the
Memorial Building In Fayetteville,
West Virginia. Doors open at 9 a.m. Ad­
mission Is $2.50, children free. Flea
market tables $2. All activities In­
doors. Hot food, refreshments, and
free parkIng available. Activities in­
clude ARRl displays, forums, ex­
hlbits, door prizes, and XYl entertaln­
ment . Talk-In on 52 or 19179. For more
Information, contact Bill Wilson,
WA8YTM, 302 Central Ave., Apt. 2, Oak
Hili, WV 25901, phone 304·469-9910 or
574·1176.

• 1981 Charlotte Haml••• - The 1981
Charlotte Hamfest, ARRl Roanoke
Division Convention, w ill be held on
March 21-22 at the Civic Center In
Charlotte, North Carol ina. For more in­
formation, write to the Mecklenburg
Amat,eur Radio Soc iety, Inc., 2425
Park Road, Charlotte, NC 28203, or
call (704) 376-4162.

• "The W6WOC Keyer" . Re the art i­
cle "The W6WQC Keyer" by Alfred
Lorona In the December 1980 issue of
CQ, several errors were made in figs. 1
and 2. (1)The series diode in the power
suppiy prevents LEO current from be­
ing drawn from an external battery
when a battery is used for portable
operation. (2) The 275-004 Radio Shack
part number refers to the keying relay
and not the diode. (3) The Jack shown
across the TUNE switch Is for a hand
key, of course. (4) The U1 B·U20 speed
generator requires a 47 K res is tor as
shown In order to make the circuit
operate as the text describes.

• Special Event Sta t ion W4HBB
-S pe cl a l Event Station W4HBB
(Amateur Radio Club of Savannah) will
operate from Fort Jackson, Georgia
near Savannah on February 14th from
1300 UTC unt il 2400 UTC and February
15th from 1300 UTe until 2000 UTC.
Frequenc ies of operation are :
Phone-7.225to 7.240 MHz, 14.275 to
14.290 MHz, 21.350 to 21.365 MHz, 28.6

to 28.615 MHZ; C.W. Freq.-7.1 to
7.150 MHz, 14.1 to 14.115 MHz, 21 .140
to 21.170 MHz. An 8x 10 Certif icate
will be awarded upon request. Please
send 45 cents postage or 2lRCs for OX
stations. Mall to Amateur Radio Club
of Savannah, Box 13342, Savannah,
Georg ia 31406.

• Mansfield Mld·Wlnter Ham'e.t
·The Mansfield Mid-Winter Hamfest
auction will be held February 15 at the
Ri ch l and Coun ty Fa i rg ro und s In
Mansfield, Ohio. Prizes, auction,
f1eamarket. Large heated building.
Doors open to the public at 8:00 a.m.
Talk-In on 146.34/.94 MHz. Tickets are
$1.50 In advance, $2.00 at the door. For
additional in formation or advance
tickets and/or tables, send s.a.se. to:
Harry Frletchen , K8HF , 120
Homewood Road, Mansfield, Ohio
44906. Phone (419) 529-2801.

• Vera Beach, Florida - The Treasure
Coast Hamfest will be held February
21 and 22 at the Vero Beach Communi·

The Orlando Amateur Rad io Club Inc. Presents.....

'ORLANDO HAMCATION 81 '
And The

CONV ENTION
'MARCH 13-14·15 1981 IN ORLANDO .
...THE ACTION CENTER OF FLORIDA .
Being Held In The Sheraton Twin Towers Hotel & Convention Center.

Adv. Hamcation Registration (Till 2-20-81) All Amateurs,
Non Amateurs and Students Over 14 - $4.00, At The Door - $5.

Ladies & Children Under 14 FREE.

SWAP TABLES $10 ee. FOR ALL 3 DAYS. NO ONE DAY TABLES

- Complete Information Package on Request
Mail All Orders And Request To:

HAMCATION CHAIRMAN
P.O. Box 191, DeBary, Fla. 32713

Make all checks payable to Orlando Amateur Radio Club. Inc.
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FOR THE DEDICATED AMATEUR
When ncomes to

AMATEUR
RADIO QSL's •..

ARRL
ROANOKE DIVISION CONVENTION

For Infor ma t ion Write :

Mecklenburg Amateur Radio Society, Inc.
2425 Park Road

Charlotte, N.C. 28203
(704) 376·4162

MARCH 21·22
CIVIC CENTER · CHARLOTTE, N.C.

ORDERTODAY!

S16_95 S2.55 S19.50

$17.95 52 ,55 S20 .50u llSe­

'....e-

Peqasus on blue fIeld. red lettering. 3· wKlex
3· high_Breat on Jackets and caps , Sorry, no
caateners .

~~lIbaaks
NOW READY!

"".,."'"' IIb kca DD INC.

~
DePI . Q

•• •••••••••••
925 snerwood Drive
Lake Bluff. IL 60044 , USA

O rder from your dealer or directly t ram
t he pu blisher. A ll eirect oroen add 52.55
f or sh iPpIng. illinois residen ts add 5%
sales tax.

~SPEC IA L LIMITED OFFER!
~ Amateur Rad io

Emblem Patch
-....., only $2.50 postpaid

Or der bOth books al t he same time for
S37.45 Incll,ldlng shlppln9.

Here t h ey ere t The latest editions. world­
filmous R.dlo AlT\il leur cenecese. tne
m ost rflpeeted end complete IIsUng or
r.dlo amateurs. Usts calls, Ilcense ctasses,
.ddreu In fo r m llt l on. :"o.aded ....l t h specIal
features such lIS call chan91'S, preflKes of
the wor ld, sUn(iard t ime chil rtS, world­
w ide QSL bure.us. and m ore. The U .S.
Edition fea t ures over 400 ,000 IIstlngli,
wi t h over 100,000 ch anqes f r om last
year, T h e Foreign Ed it ion ha s over
300 ,000 lI st l ngli, over 90,000 changes.
Place your order f or t he new 198 1 Radio
Amilteu r c. lIDoo ks. avall.ble now .

and free parking. Ta lk-In on 146.52
sl mple x. Reserved tab le space of
12-'001 minimum available. For fu rther
Information , send S.a.5.8. to Neil cot­
fin, WA8GWL, cia Livonia Amateur
Radio Club, P.O. Box 211 1, Livon ia,
Michigan 48150.

• V ienn a W i reless Soc iety
Wlnterfest . The Vienna Wire less
Society, Vienna, Virginia, w ill ho ld
their annual WlnterfestTIll hamfest on
February 22. It will be held at the vten­
na Com munity Center on Park St. in
Vienna, VIrgi nia beginning at B a.m.

.....-_ Immediale UPS Del'y

W20"~
P'eo",ent

At last! ! - a sarety bell designed 10 meet
lhe safety needs 0 1 radio amalll'Ur. , radio
stations, TV siaHons, boat owners. palnt8fS,
eonsl ruclion workers, maintenance people
- .nyone ...itn UW need to climb _ now"
an .IIOl'dabI8 price
Our MONV s.slely Belt" i. IiUed ...Ith twodrop
lorged steel " D" rings. Ontoone i. spliced.
3 loot lengtn of Yo - d iameter nylon rope iii·
led ith a drop torged steel~ hook. The
3 ' ide nylon body comIorl pad I. MCUrtod to
1 >,j,. ...ide. 9!iOO III test nylon ...ebblng.
...hicn is min or I. tex treated tor llbreslon
....istance. The bell .. M1Ju.tllble up 10 slze
.e- .... IsL
Only S39.95 p1u. 13.00 lor poal• • nd n....
dUng. NJ ....!den1• • dod 5% III.. tn.

UPI Communication Systems) Inc.
Mail To: P.O. Box 902 e Saddle Brook, N.J. 07662
N,J. (201) 279-7528 • (BOO) 526-5277
(Office) 481 G etty Ave, • Pa te rso n , N.J. 07503
Cable: Unipage Te lex: 642597

NOW AVAILABL E
ONY TOOL POUCH

DESIGNED FOR ONY SAFETY BELT
S9.95 EACH
~. """""0I>g "'-

"aNY SAFETY BELT"
A "MUST" FOR SAFETY!

'73 8at Satetr-

ty Center. Prizes, drawings. a .C.W.A.
luncheon. Admission $3 per family in
advance, $4 at the door. Talk In on
146 .13/73 , 146 .04 /6 4 , 146.52 /52,
222.341223.94. For information write
P.O. Box 3068. Beach Station, Vero
Beach, Florida 32960.

• Livon ia Swap 'nShop -The 111hAn·
nual livon ia Amateur Rad io Club's
Swap -n Shop will be held on Sunday.
February22 from 8:00 a.m.10 4:00 p.m.,
at the Churchill High School in
Livonia, Mich igan. There will be plenty
of tables, door prizes, refreshments

CIRCLE . ON REAOEII 5EIIVICE CAIIO
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a monthly feature by

IRWI N MATH, WA2NDM

~~t/'U\)~0 ~6t/@
A LOOK AT THE TECHN ICAL SIDE OF THINGS

From time to lime, we have discus- how the gain is achieved and also why clamping op-ampa with diodes.
sed that most versatile of com- the voltage at the input is zero. Most Now let us look at flg . 3. As per our
ponents, the operational amplifier. in split power supply op-amps are com- last discussion each half of an input
this column. Most of those discus- pletely symmetrica l. That means that sine wave is amplified by Its own in-
slons and circuitry have been concern- i np ut s ig n a ls c an b e handl ed dependent gain, and furthermore, if
ad with convent ional linear signal regardless of polarity. A bipolar sine the feedback resistors are made
amplification. There are uses for these wave applied to the ci rcuit of fig . 1 for va riable , they can be adju sted
devices that are not quite so convert- example, will result In an am plif ied separately with no Interaction . The
tional, however, and some of these will bipolar sine wave at the output. two diodes in the output serve to
be our topic for the next couple of Now let us look at fl g. 2. The ci rcuit cancel the diode drops so that the out-
months. Is the same as In fig. I with the excep- put goes to zero. By using such a

Fig . 1 Is the basic op-amp tion of the diode added across the technique, all sorts of Interesting
schemat ic that at this point should be feedback resistor. What happens In wave shaping circuits can be actuev-
familiar to most experimenters. The this circuit Is shown In the figure. The ed.
gain of th is circuit Is, of course, the positive half cycle of the Input Is In- By carrying the technique a bit fur-
ratio of AIIRI. In addition, the voltage, verted and reverse biases the diode ther we come up with the circui t of f ig.
with respect to ground, at the - or tn- (cutting It off) so that amplification 4. This circu it Is essentially a fu ll-wave
vertlng Input is zero (or very close to takes place In the normal manner. The rectlfler and wi ll be found quite usefu l
zero).· When positive or negative negative halt cycle, however, Is also in- In all sorts ot signal process ing ap-
signals are applied to the Input, the vetted. but here the diode is forward pllcations, as it is quite linear-far
output rises so that the current flow- biased and conducts Immediately. more so than a single diode bridge.
Ing through Rf equals (and cancels) The result Is that the output cannot ex- Also, unl ike the bridge, both Inputs
the current flowing through RI . This Is ceed the forward drop of the diode and and outputs are referenced to ground.

the output, as shown, is clamped. Operation of this circuit is quite ln-
Such a ci rcuit is really not much more terestlng . A negative input is applied
than a halt-wave rectifier (wi th gain), to A, and , when inverted it Is clamped

5 Me/ville Lane, Great Neck, N.Y. 11023 but It Illustrates the technique of by diode D, so that the output of A is

R, 10K10K " 10K

a t ~ 01

.LV- If- .LV-
10K r-, -~ IY\Inpul ~V Input * V ,. V Ou tpu t* Output

-V~
01

Fig. 1- A basic op-emp cIrcuit. Fig. 4- A full wave op-amp " rectifier."

10K

R, 5K

·v~ 'v~

"'.LV-
at

~ ---.J Small 1K
~.LV- f\,....." r pOS'l ,ve f-Influl ,. V" V o ffse t Input * 1/" VV

Output Qutpu1

- Vee - Vee

Fig. 2- An op-amp circuit giving halt-wave rectifier Fig. 3- An op-amp circuit with different positive and
characteris tics. negative characteristics.

•
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Keep your Issues of CQ together.
handy a nd prote cted In CQ's own
custo m-desig ned Library Case s .
Handsome gold e m b o s s ing o n
red leatherette. Each case holds
12 Issues.

Onl y 5 4 . 9 5 ea ch . t h ree fo r
8 14 .0 0 . s ix for $24 .00 . (O utside
U.S .A. p lease add 81.00 for each
ceee.)

J esse J one. Boll c o rp.
P.O. Box S I20
Phlladelphla. PA 19 141

Please send me CO libnry Cases.
Pfk es; $4.9S each; 3 '01' $ 14; 6101' $24 .
M)' che<::k (or money order), payable to
Jesse Jones Boll Corp. is enclosed.

Na me:= = = = = = = = = = =Address
Cl t y, State__Zlp _

Protect Your:
I

Copies of :
Magazine:

I
I
I
I
I
I
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INTIMIDATED BY
MORSE CODE?

S99.95
INTRODUCTORY PRICE

THENEWAEA
MODELMT-1
COMPUTERIZED
MORSE TRAINER
MAKES MORSE
CODE EASY AND
FUN TO LEARN.

• Automanc Speed Increase. User May Program: Starting
Speed. Ending Speed, Pract ice Duration:5 Letter codeGroups
or Random Space. comrroo Of All Characters

• Precise Speed Control 1 to 99 WPM ITailor to Your Exact
ReQUirements l. -

• 24.000 Character Answer BooIo:.lwailable 152 00) For 10
Starting Pcsinons

• Random Mode For Practice (No Answersl.
11: ( -1 cOIffpul.rllH ••,.. MIIl.II mIll,.. 01 .1>0•• trainer is ."0 ••,II,bl. ,,, ......
~c.~ 101 SI 28. H . 801/1 " ..if1l ..".,,'a 'tom 72 ~ 3Voc.

Call Today: 503·389·5535
ELECTRO CHEMICAL LABS

1613 N.W. Division, Bend, Or. 97701

AEABringS-'yOU the CIACLE61 ON READER

Breakthrough! SERVICECQUPON

Growth Opportunity. lm­
aglnatlve, energetic sates­
person wanted to help rapre­
sent CQ Magazine for adver­
tlslng sales. We need an
agresslve ham with edvertrs­
Ing sales experience to help
sell the fastest growing,
most dynamic ham
magazine In the U.S. on a
commission basis.
Send resume and ref·
erences to Jack Gutzelt,
W2LZX, National Advertls·
Ing Manager, CO Magazine,
76 North Broadway ,
Hicksville, N.Y. 11081. No
phone calls please. All In·
qulries will be kept in
strictest confidence.

SYSTEM ' JM1' $147.00

TWO REALLY
GREATAmNNAS

THE JOYSTICK VFA (Variable F'eQ Antenna) claims unbeaten
SCOfmg 0Yef commerc"ll and/or conventional antennae ,

• SImple. 13pld eectoo e Nol only &-band but CONTINUOUS
0.5 _ :JlMhZ.. mel BC & MARS . Omnl.(luecllooal . Subslantlally
HarmOniCfREE . 1.CXXl.CXXlmlles pel' watt . WOfld record! _ Poor OTH's
enhanced! CLif f O'vVEllERS DREAM ANT ENNA' _ QUOTE ' rom
RADIOZS (South Aff lca, " A remarkable antenna WIth great cossusnnes
Its physical see makes conhned space coeeanco a pracucat
occcsuoo".

SYSTEM IA ' 5110.00 l SOW.P.E.P. &Jor Recei...ing only

SYSTEM IJ' 5130.00 soo ~.~~~~~:OWed

Up·DATE FOR THE EIGHTIES
NEW JDYMASTER

You get all the JOYSTICK VFA tooocrcn capability plus the
JOYMASTEA BONUS 01 EARTH INDEPENDENCE. rms new system
gIves you TUNED ARTIfICIAL EARTH radIals on ham bands 80 th",, ' 10.
Now stlap your lingers at 99% 01a TH problems'

I SO W.P.E.P. &lor
Receiwil19 onl y

SYSTEM 'JM2' $162 00 SOO W.P.E.P. &Jorimprowed• a FacIOI' aeeetee

JOYSTICK VFA OWNERS, update your system to JM lIJM2 '01
S86.0lI and $101.00.respectIvely Rush MasterchargeJVisa no OIcheck 01
request FREEli terature.Allgoods assembleeasny Irom the pack - then
you haW! your REALLY COMPACT ANTENNA SYSTEM Match Ing
ATU"s Alfmallcosl ,ncL

PARTRIDGE ELECTRONICS LTO
7. Partridge House,

G3CED Broadsla irs, Kent , England. G3VFA
Tel: 011 44 0843 62535

73, Irwin, WA2NDM

zero. Amp lif ier A2 now has as Its Input,
zero (f rom A1 )and the normal negative
input. Since its gain is one, the output
of A2 is the inverted negat ive ha lf cy·
cle, or a positive half cyc le. When the
positive half cyc le comes along, A1
now Inverts It as 0 " conducts, and the
outp ut of A1 becomes a negative half
cyc le with a gai n of 1,The input to A2 is
agai n the orig inal posi tive half cyc le
and a negative hal f cycle from A1.Gai n
in A2 is 1 for tne positive half cycle and
2 for the negat ive half cycle. (Note the
5K resistor.) All of this result s in an
output f rom A2 that is a posit ive half
cycle. You mi ght wish to go over thi s a
coup le of times to see the relati on­
ships, but after allis said and done, a
neat, rect if ied output results. It is im­
portant to note that since the output
f rom A 1 i s taken after D, any
nonlineari t y is cance led with the
result that the ci rcuit Is very li near,
even f or signa ls of on ly a few
milli volt s. Al so frequency response is
a function of the amplifiers used. With
LM 741 's, operation well above the
aud io range is possible, and with op­
amps such as LM 318's, you can
operate In the MHz region.

Next month we 'll cont inue thi s
discu ssion with several addit ional ci r­
cuits.
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• mon'hl, '..fur. b,

HUGH CASSIDY, WA6AUD

NEWS OF COMMUNICATIONS AROUND THE WORLD

CQ DX Awards Program
5.5.B.

K98WO
150JFG

.IV3YRN
P.a.3AE8
SM~DV

. N68TY

''"00

SM5S0V
SM6CST....,,,
W8210S

SM6CSTI222
KB8KW/201
AA60Pll53

,13080

ace
ace

""28 MHz

'"""'""",..
'"..,

C.W.
. .G3EZZ
. ""'.VE28P

, .13080

... K48 YK
.W83IGR
WDI8KT

KC48X
. _. K3VY
.N4AOC

K89KO

N4PN/316
Ko((:EBI311
N6CW1310
K9MMI308

. 13OBOI260

5.5.B. Endorsements

old men st ill play the young love
songs." He could not.

Maybe he will one at these days
when he is an older OXer, f illed with
the wisdom of the years and a secure
spot on the Honor Roll. But for now he
would have to th ink about it and with
that effort would come enlightenment.
Eventually he would know the answer.
It usually comes to all OXers whether
or not they seek it. Some acknow ledge
its arrival ; some know it is there but
hardly think about it at al l. But it
comes,

A OXer eventually learns that OX
never grows old but comes fresh with
each golden dawn. And OXers are at­
ways the timeless and eternal lovers.

310 ZS6LWI311 215 .. .. . K9UAAJ215
310 , ,W90LDl311 215,. .WA40ANI215
310 .. . K6E0 316 25(), .... IV3YRNI21O
310 . . . . VE2WYI31!i 25() VP9CPI:/64
310 DJ9Z1li314 200. K89KDl242
310. 1-4lSQ!314 200 XEIQWI228
310 K9MMJ313 200 XE1N~2Oll
310. 0K28U312 200. K4BYI<.J202
300 l3ll.Oi309 200 , IflSGFI200
300 . . WfY08l306 reo K9MDQi1n
300 _ . OK1 MPl3OO ISO , .. . W83IG~I53

300 W2CCI300 28 MHz , .. , K9TI
215 . K98WOI293 28 MHz .. . K48YK
215. LA1JOI291 28 MHz. .W83IGR
215 . . . WA"TLII216 28 MHz .lV3YRN

C.W. Endorsements

The IOlalnumbe. of Icllve countrln as of d.,adlin., was
319. Okino Torishimaj1J1) was dOIl.,11ld I.om CO OX ,,">
ords as 01 1/1181 lind alilotais wm IHIldjusllld 10.efll'Cl
lI>is In. the .....1 lislillQ givlllQ 318 COtJllI'_ on I"" COUn-
I'"" hsl. EUI'CIMI Ma'cl> 1s1. IhlI bas><: .....d I lor
non--subK.ll>ers 10 CO .. illlHl $10. or SO IRe.. The I lor
....bsc.ib\lu will lHI.llduclld to $4.00. or 20 IRC•. PIeIH
include yOu' I.test CO mailing '.IHII wit l> you' .pplica·
tion 10 Qu.lily l or lhOI 54.00 •• te, Appllcal'ons witl\out
l he msiling label will IHI cha.Qed $10.00. Endo.sement
fee fo ' slickers 'emains al $1.00. Rules .nd applicallon
forms for Ihe CO OX Awards Progrem may be oblained
by sending" busineu size. No, 10 envelope ""If·ad·
d'll!:Ise<I and slamped 10 CO OX Awa.ds M....ger. Silly
WIll iams. N4UF. 911 R,o St. JO/'I"" Of., J.cksonv,lle.
Florida 32211 U.S.A.

310 .
310.

'"300 . . .
sec

self old. Always there with the zeal
and enthusiasm of the young, able to
scale tall towers in a single bound,
tireless in their pursuit of the possible
new one, OXers never weary and the
joy of OX is always new. And th inking
th ings over we knew that we had the
answer for the Question.

" Tell us," we said, " do you ever lis­
ten to music?" We got the expected
Quick nod of the head.

" Maybe like lawrence Welk ... or
maybe even Arthur Fiedler when he
was around?" we cont inued and got
some more Quick nods.

" And Roy Acuf and Roy Clark and
Slim Whitman," the seeker of knowl­
edge added. " I listen to them all, all
the time." We knew then for sure that
we had the answer.

"And all of these are young people?"
we asked. "And wha t theme marks the
music they play?" The Questioner
laughed.

"Young?" he said, and we heard
that halt-laugh at his. " Young? Hardly
at all. Most of them seem to be skid­
ding on the downhill side from the
prime of life, maybe a bit further than
they 'd want to admit. And the music?
A lot of romantic ballads I'd guess.
Mostly the same theme, but it sure is
nice to listen to, that's for sure." By
now we were the one's who were smll­
Ing.

" l ove songs?" we Quickly asked,
and the seeker was nodding his head
vigorously. " That' s it," he said, " most­
ly love songs." We knew then that we
had him.

leaning close so he could not es­
cape, for surely we Intended to answer
this Question only once and never
again, we asked, " Why is it that you
have so much trouble understanding
that a OXer can grow old chasing OX
and never lose any of the thrill and en­
thusiasm, but you can listen to old
men playing love songs that properly
belong to the young and you have no
Questions at all? Tell us! "

We had him!! His eyes lost their
focus as he struggled to get his th ink­
Ing aligned. His lips moved but no
sound came for th. "Tell us," we or­
dered again, the edge on our voices
getting a bit harder. "Tell us why the

What does a well-known DXerdo when
he 's not on a DXpedition? Works DX
naturalfy! KP4AM, Dave Novoa, says
that the brick wall is only symbolic,
The KLM beams up on the 8O-Ioot
tower crack through like an episode on
"That's Incredible! !", "Not at a/l,"

says Dave, " just routine."

rr Cotemen Dr., San Rafael, CA 94901

M any OXers who have been around
the track more than once have noted
and commented on the great burst of
growth in OX activity during Cycle 21 .
Where there were areas where OXers
were sparse, a rare item and often a
lonely life, one now finds layers of
OXers, numerous OX clubs and a mul­
titude of OX bulletins. OX Is In!

All this brings up Questions. Recent­
ly, a person on the scene asked why at
most OX clubs there is always the
solid core of the senior-type members.
Old In years, long In memory, sure in
judgment, they are always there to
advise those who have come late to
the action. "Why is it?" he asked, and
we had to stop and wonder about this
one ourselves.

" But there are a lot of young OXers,"
we countered, and all we got was a
slow shaking of the head. We knew
then that this one was not going to be
easily answered. " Some," he acknowl­
edged, " but who dominates the OX
scene?" We did not try to answer, for
who can argue with truth. But we also
know that no OXer ever considers tum-
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Endorsements

208 ... OC2YJ

2014 , .. KAn
201 5 , .. K9TI
2018 JA2IEG
201 7 JA9OCP

188, . . N18CV

1327 D..I8OV
1328 K7CU

873 JH2CJW
874 K9Tl
81~ Vl/-4V8 A
816 K1CU

VPX

C.W.

Mixed

S.S.B.

WPNX

W1JR
OH2KP. WIJR, WA4Q IB
0 I12KP. OF9FM. W1JA
W1JA
W1WLW. W1JA
W1JR

OH2KP
OH2KP
KL7AF.""

208 .. JA1·23961
207, .. Y2·5238·H

187. . .W85LUU

869 . . ,WAJNOJ
870 OH2KP
811 JE3EPK
872 0 L3JU

2009, . ,OM2AH8
2010 , . ,W87SKL
201 1. . ,JE1REU
201 2.. ,A8(IM
2013, . ,DF9F M

1323 • .IV3TQE
1324 , . .Y~VA
1325 . .. JH2CJW
1326 , . . •8WES

M'.ed ; 400 WA3NQJ. JEJEPK. DL3JU. K9TL 450
J H2CJ W. W8I1LXM . K1 R8. K7CU. 500
WBIIYMA. PAllASD. 600 OH2KP, KA3A.
VU4VBR. 650 W9MYG . 11ZEU, 700 ONL·.-ooJ,
800 KI7AF . 1000 SM3EVR. 1050 W1JA.
WA40MQ.

S,S,8 : 300 Y54VA. JH2CJW. DJ6OY. K7CU, 350
DAIMV. 400 WBtUlM, 450 IV3TOE, JH4PftU.
AC2J . K 1R8, WBCIPlY !t5ll I8WES. 600
IV3VRN . P.iO WA2FKF. 600 WA40 lB 650
OK28L. 900 W4BOV. 950 W2CC, 1000
WA4QMQ. 1350 14ZSQ. 1800 IIIAMU.

C W : 300 W87SKl. "",n. K9Tl , JA9OCP. 350
OM2AHB. 400 JE IREU. O~FM. VEI ANU.
WDlAVG. 450 ABIIhII 500 J A2IEG 700
SM6A.YM, 650 VE1CNE. 1200 KBMFO. 1250
W480V. 1400 WA2HZR.

W6AM, W6GC, WA6BGE and K2BPR
were in China last fall carry ing the
banner of amateur rad io and assuring
most everyone they could corner that
amateur radio was the secret to al­
most everything that might be needed,
including longevity, good looks and
DXCC. They met with a variety of gov·
ernment organizations and on return­
ing home felt that the efforts were well
received. As Don Wallace said on his
return home, "We all felt that China
will be heard on the amateur bands
one of these days." All that was good
to hear, but when the specifics were
sought, Don just replied, "Just don't
ask me when! It's coming!!" So there
you are. It's coming. Mount to the
ridgepole in the dawn's light and
watch for it.

The WPX Program

I ~ metets:
20 meters;
40 mete..,

160 metets'

Attica:
Asia
Europe:
No. America:
oceania:
So America:

us over the weekend of February
21·22nd, and the DX Phone Test w ill
foll ow on March 7-8th. Prepare!

Glorioso is a possibility during Feb­
ruary. FR7AI was aiming for some ac­
tivity there during this month.

Dave Novoa, KP4AM and Desecheo
and a couple of other stops, would like
it known that NP4A (ex-KP4Q.exKP4RF,
ex-KP4AST) goes to W3HNK for aSL
purposes. Sometimes cards show up
at KP4AM's mailbox. Send them to
Joe, not Dave. But If you are looking
for one of Dave's ost,s. such as
KP4AM or WD4BDL, you go to
W7PHQ.

Shortly Noted
Hugh Vandegriff, WA4WME, now

down in the Texas Territory, has all the
makings for some good OX program
presentations. His widely accla imed
and eagerly awaited show "22 Great
DXped it ions in Amateur Radio" Is a
combination of slides and live narra­
tives. He runs in some material on
three of the Clipperton operations, and
you might write to him if you want to
get his story of the joy of DXing. You
can find him at 2308 Zinnia Court, KIl·
teen Texas 76541. Here we remember
years back when Hugh was in Germa­
ny and looking for information on
Rockall. He's s tili look ing.

The Eastern Iowa OX Assn. has
Wade Wa lstrom, W0EJ doing the pre­
siding for the comi ng year. Anyone in
the area wanting 10 know more about
the EIDXA can drop a line to Gary
Letchford, K0LUZ.

In the Midland·Odessa area In
Greater Texas a recent arrival on Ihe
scene is the West Texas OX and Con­
test Club. Who's the ramroo? Try writ­
ing a line to Tom Horton, K511D In Ft .
Worth. Tom knows all!

Also in the midlands, the Kansas OX
Associati on ca me into existence last
fall , and John Shoul tys , WD0BNC
ended up as president of the deserving
Kansas types. Salina is the core of
this OX activi ty; if you have to have
more information drop a line to Dean
Lewis, WA0TKJ.

Yasu, JH1EY$ is quite active on the
high bands with a T5·52O transceiver
and a 4-element tribander 8 meters
high. His OTH is Ichikawa, Japan.

(Photo via W3YFI)

Should someone someday again ask
why most Dxera seem to be old DXers,
just the question itself will remind you
that DXers are forever young, forever
in the action playing the always new
DX tunes. And harldy listen at all
should someone come asking why the
old codqers are playing the young love
songs. As a DXer you will understand,

What's Happening
P29JS/VK9NS and friends were aim­

ing for a January effort at Heard Island.
Some VPB's from the Falklands were
also looking for a South Sandwich ef­
fort. N2KK planned a Cyprus effort
around the turn into February, all this
depending on other plans on his trip
jelHng. If he showed from Suda n and
Lebanon as planned, Cyprus should be
heard for sure. W1BB says that 160 is
the last refuge of the ever opt imist ic
DXer. Stu says that he'll even give you a
copy of his latest game plan If you send
an s.a.s.e. KBND is aiming at Anguilla
for the C.W. Test on February 21-22nd.
Jeff w il l be signing VPBE during the
tes t, but he may be found before the
lest signing VP8EEV and most ly on
160, 80 and 40. CN8BI says his license
is good until August, and he is active
on RnY most days at 1500Z. Pietro did
not give a frequency for that mode. but
he says to look for him on s.s.b. at
14155 kHz around 1500Z. a SLs for
CNBBI go to 10UWG.

For those who dream of the big
stacked antenna array, OH2BN notes
that in three years he has 262 workedl
251 confirmed on c.w. for DXCC, his
antenna being an end-ted random
length wire.

CnOF is a valid check-point for ver­
ification in the CQ Awards. Jim was
left off the list some months back
through an oversight, bu t he has been
doing business at the Lisbon check­
point for over ten years. He was also
doing some business in other lines,
signing CS70F during some of the
contest activity last fal l.

The ARRL CW OX Test will be with

A4XIU in Oman says to watch for him
at 0300Z and 1500Z and from 2000Z to
0200Z on 15. Look for him on 15
around 21295 kHz. A4XIH may also be
found around these times. Sometimes
A4XIU tries 10 meters 0600-Q700Z.
Listen! There is activity around these

times.

r
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TUBES , SEMICONDUCTORS, IC'.
DIDOES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRoN
3-500 Z . . . . .. . 93.50
4X15OA . . _39.00
4CX25OB . . 45.00
6lf6 . . . 3.84
61...00 _ . 4 .01
BKD6 _. .. 4 .05
572Brf16Ql . 3 2 .00
8:17 4 .95

5894A 42.00
6146 4 .95
6360 6 .50
7360 9 .95
f.IfF 454 19.95
Pv1Ff= 458 . 19.95
~ 4 75 4 .50
2N6OB4 12.95
Full lin. Of S ylv a nia ECG
Rep la c e ma n t . , S em ic ondu c tor . ,
Alway. In Stock.
All Maj or Manuf.clur,r, Factory
Bolted. Hard To Get Recelylng Tubes
At Discount Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Just C. III Toll Free
Number: 8O().221·5802·3 Out Of Town.
Phone Number (212) 633-2800 City.
TWX 11().584-2460 ALPHA NYK.

-Atpka f:f.clronicJ, s:
1. 15 3ah a i REl i .aDKLYN, N.Y. 11.11.

T'" 1"~33-21OO

be dead but 30 is hopping. Actually, It
wi ll be 1989 before the new bands are
exclusive ly amateur worldwide, but
the FCC wilt be moving the present oc­
cupants in the U.S. out of the 10, 18, 24
MHz bands, this probably starti ng
sometime in 1982 and bei ng com­
pleted two or three yea rs later. So
while you may hear some specia l per­
miss ion activity such as the VE9s,
amateur use of the new bands will not
come for a handful of years.

Recently, we received from DJ9ZB a
spiral-bound compilation of some of
the mementoes of his wide-ranging DX
activities. Franz not only works a lot of
Ox. but has been heard from a number
of exotic spots in recent years. From
what must be a mass of correspon­
dence, Franz selected letters for repro­
duction and ended up with an interest­
Ing item. When one lOOks over some­
thing such as DJ9ZB produced, one
can be impressed wi th the courtesy of
many big-name DXers who not only
work Ox. but who will take the time to
acknowledge fast aSUng and a need­
ed contact. More than one wen-known
call is represented by a note of thanks.
It was also noteworthy that the re­
sponse is worldwide, and that DXers
everywhere can be appreciative and
considerate. The moment taken to ex­
press one's thanks can be long lasting.

OJ9ZB's effort also poin ts up that

Last July the local amateurs in the
Spokane, Washington area pertici­
pated in some on-going Sister City et­
lorts noting the existing program with
Nishinomiya. In the photo Mayor Ron
Sair of Spokane holds up the Spokane
DXCC Award issued to JA3CZY for
working tOO SpOkane amateurs. Hold·
ing up the other end of the certificate
is JA3CZY himself, Elvin Miura. Ohers
in the photo are Ryota leiri, JE3UCN,
on the far lelt, on the far right is Mel
Ellis, K7AOZ, chairman of the Sister
Cities Program and the emcee for the
gathering. Taka Tsudaka, JA3VXH, is
the hand reaching out from behind
JA3CZY. Some say that he was reach-

ing for the check.

there are a lot of thi ngs DXers get be­
side aSL cards that can bring plea­
sure when saved and cataloged for tu-

THE WPX HONOR ROLL
The WPX Honor Roll is based on the current confi rmed prefixes which are

submitted by separate application in st rict conformance with CQ master list.
Scores are based on the current prefix total regardless of an operator's all-time
count. Honor Roll must be up dated annually by addi tion to, or to confirm pres­
ent total. If no up-date. fi le wi ll be placed into "inactive" unti l next up-date. No
fee requi red for addi tions to Honor Roll totals.

MIXED
eore ...... ,YU20X 1517 ••• ,YU76CO "" , .W9FO ,'" .. .. . . N6FX 902 ... .. , .. KBDT

''''' .... F9RM 1575 ......W2NUT 1287 •. , ..•. N4NO ,". . . K506 "" K8CH
1855 , ,K6XP 1561 . W4BQY ".. .AA4A 1114 . . . , .WA1JMP 'S. UA3FT
lB14 .. . . . . ,., K6JG I~ . , •• PAOSNG 1275 . ,N6AV """ ... ,JH1VRO '''' . Kl7AF
1805 ....... W4WV 1531. .... KSUR "" ••.•... 12PHN 1019 ." PY40 0 '" ... N3Rl
1739. . . ,VE3GCO 1525 , . ., .OJ7CX m, ... YU1,6.G 1018 . ,SM3EVR roo ,12MQP
1687 . . .....W2NC 1514 ... wsowc ,'" .. Yl)lOOS 1010. , ... IN3,6.NE sea .. NBIl
1678 . ,W3PVl ".. NOCW ".. .16SF """ .....W,6.2,6.UB '"' W88YQX
teas ..... N4UU '''' ,YU2RTW use W6CNl toea . . .. PA2lMS ." . ... K7AGJ
1610 _ ... ,ON4QX 1403 .. .., . N9AF 1151 ...UK3A,6.0 sec .... ,K6LJG '" W6YMH,... N4MM rae .." ,'" . Ol I MO "" .... WOlUB ... OK1XX,... .W7l l C rase KE41 na . K6l0 l '" W6ANB eoa .W04IHV
1600 ... ... K2'JV "" N2AC "''' ""',U '" ,N6JM eoa .. WB8lRl

CIRCLE 15ON REAOE ERYICE COUPON

The Intruder Watch notes that it ap­
pears that more than one ca-tvpe has
upgraded to the amateur bands, es­
pecially 10 meters. On the lower edge
of 10 meters, 28.0 to 28.2 MHz, they are
often found using lower sideband.
Some manufacture amateur cal ls,
some are known as " Unit 926," " Fan­
tasma," etc. All appear to be question­
able. There's a lot of DX there. Usually
If an amateur callslgn is g iven, you' ll
have difficulty locating it In any Ca li
Book. You can f ind some up-to-date in­
formation on possible intruders by
checking in on the Intruder Watch Net
on Sundays; l isten for net control
OL01W at 7065 kHz. O9OOZ is the best
time to listen.

Two Canadian amateu rs received
permission late last year to try the 30
meter band. They were authorized to
experiment with narrow band, low bit
rate dig ital communications in the
10.1 to 10.15 MHz area, this the ama­
teur band to come. They will be s ign­
Ing VE9 callsigns, and if you just hap.
pen to be checking the band for possi­
ble future use, you may hear some­
thing mixed In with the present users.
Then aga in, you may listen and not
hear them at all, or understand them if
you do. The important thing is that
someone is thinking of the needy DXer
and is lOOk ing for ways to fill his
needs. look for the day when 20 may

''''176001 .

"..'M'''''1532 . .

"'"1428 .

".."'"

"'""'"''''1434 . .
141e •
1390 . ,

''''rase

. .. F9RM 1300
.. lflAMU 1300

. IIIZ\' 1288
,K6XP 1256
K6JG 1207

KlPOA ' 1176
1&\06 1105

" N4MM 1102
Zl3NS 1100
.1.-z50 Ion

. . WSKPl 13«
.ON4OX 1288

WlNC 1~

. Ol 10 T 1234
K6JG 1205

WAZHZR 1164
K6XP 1116
N6JY 1175

S.S.B
«zvv 1017 DUMe ..

.P,6.OSNG 1016 ,WtyOB esc

""" ... OJ7CX "".YU78CO ... , ,OE2EGl ..,
",owe '" PA2TMS '"N4UU '" YI)70OS '"WB2NYM sec JH1VRQ ...

M'" .. W4BQY ""N2SS "" W$YMV ""ozsev ." PY36XW

C.W.
.. N4UU ll!iO ' «rev 912 .

. YU78CO ,"" N4MM '"G"'" "" V01 AW OM_ e nza "'NO '"W480Y 10 13 "'W, '"""" rooa YU1 AG ""N2AC '" .. I6SF ..
.OJ7CX '" YU700s m

.IIM6X 170 .
·YU1AG 7!)9 .
· N6FX 710
. N4NO 700 .
.WlNC M 7
Cl1UA &33

,WA2AUB 616
.14lCK 615
.N2AC 602

,N6FX 756
· LZ1Xl l!iO

" PY400 745
KH6HC 709
VK4SS 700 .

JE1JKl 679
.15lZ MIl

'Om....

W,.zFKF

''''''''16NOA
,.12MQP
I~FC

N'"W88YQX
Il;l 7AF

'Om....

SMlIGMG
JH 1VRQ,,,,,,,
OllMO
""-'G

11 YRl

" "'"
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C.W. and Phone

QSL Information

CALL TOLL FREE
(o ulslde IIIlnoll only)

CIRCLE 11 ON READER SERVICE COUPON

President's
Month Specials

FOr the best deal on
_AU_Alii I nct-A meeo- Ap pi e- ASP
- AVI nli-Selden- Benttl er- Bird-CDE
_CE S_ Cammunicl ti ans Specil li' I'
- Colli n,- Cu,hcrlft- Di llu- DenTron
- Drl ke- Husller- Hr-Gl in-Icom- IRL_KLM
_Kenwood_Larsen- Mlcrolronlc,-MFJ
- MidIII nd- Mini·Producls- Miu ge- Mosler
- NPC- Newlronics- Nye-Plnn onic
- Pl lomar [ ngineers_ Regency- Robol
_Shure- Sill ndl rd-Swil n- Tempa
- Ten ·Tec- Trllnscom-Yusu

CALL
TOLL
FREE

ICOM IC-255A $299
TEMPO 5-1 $239

with touchtone $269
MIRAGE B-l08 10-80 W

2-meter amplifier with
built-In pre-amp $159

KENWOOD TR-7800 ,
TR-9000 and TR-2400
all now In stock... call
today to get our GREAT
Erickson prices!

APPLE: Disk Based System;
Apple II or Apple II Plus
with 48k RAM Installed,
Disk II with controller, RF
modulator. Includes NEW
005 3.3 only $1799

(800) 621-5802
HO URS : 9:30-5:30 Mon., Tue-s., W~. & Fri .

9:30-9:00 Thu,-,d. y
9:00-3:00 Salur~

Apple prices inc lude prepaid shipping
within con tinenta l United Stales

Ouantities limited... all prices
'subject to change

KPtO·TOW3HNK
KPUM·To W1PHO
NP4A·To W3HNK
VP2EA·To KB4QB
YP2KAO·To NNG
YP2MFl ·TO K!>BOX
YOiR$-T0 N68 LN
WP48DL-To W7PHQ
XE1Rl·TOW06NKT
XE1lCN ,To W06MKT
Z$6N·To WAI UVX
388D8,To K5BOX
nSNe-To G3TXF
9M2RO·To WAZVWG
tuSAY·To K5VT

331. K8VFV
332 , ,KB8JF
333 , ,XE10 X

'" ""G335..SM5HPB

121. N.RR
122. N. SX
123. ,AA. '"

20 M C.W.

20 M Phone

2055 . W~,

2056 WB20VP
2057 . . K-'GXH
20!>8 .WB8SRD
2059.. ,12PKF
2060.. 15JFG
2061. . w e.-SW'
2062 . . OJ.ZO
2063 . 15EFO

. 951 , ,. W600 l

. 952 ... YU2CCY

. 953 , .. KP.l

.~ I5LCC

. 9M SMiSCRH

. 956 .. SM!>BOV

. 95 7... SMllCM I'1

.958 . G3CCl

.959 .. OF3FI

. 960 , .. K61PL

16 KCSE
11 NMIT
18 S"'4JEL
19 .. OF2NJ

66 . . N3VA

10 M Phone

15 M Phone

20H ... Wc.GSF
~ . N"""' I
2(W9..KHFI
2050 OM2BJJ
2051 Y21RA
2052 .• . KSVFV
2053 .. KB3I<V
2050t .•. W1AI'1X

.~ . .. wtiMYP

. 9ol3 , .. KOflO

. 9« , . .WB2FlZ

.9'5 . _. K8VFV

. 90C6 .•. JA7FS8

.lW1... K6FM

.lM8 .•. JH.UY8

.lW9 , .. JJ 1AOS

. 950... WA3NOJ

Applica tions and reprinls 01111<1 la les, rulel may be at>
lair\lld by sending il lIell ilCldresl ed Ilamped envelope
(30 cenlSI size . '1> >( 9'1> to l fle W A Z M. nilgt!r. Leo
Haijsman. W4KA. 1044 S.E. 43 SHeet cape Cor.1. Florld-a
33904, Appli<;anls IONIarding OSL e,rOI an fler dl'eel 10
lIle W A Z manager or 10 a cheek point I hOUld in<:lude
su fficien l pos'age lor 'he laf_ " ' urn ollflei, OSL ce'ds.
T!'Ie processing lee lor . 11 C.O. awa,ds is S5.00, (AI o f
March 1, 1981. l!'le processing lee will be 14.00 101 sub­
sclibers and ' 10.00 lor non.subSCribers'l SubsC,lbefS
pleaS8 include yOlll la'esl CQ mailinglabe wil h you r ap·
pllcal ion.

Keep in mind the DX Information
window that has been opening at 0200Z
on Mondays at 14002 kHz. II has been
there longer than some living DXers
can remember. An activity of the
Northern California OX Club, it is a
good source for late breaking Informa­
tion. Even OX stations li sten to this
one.

All Band WAZ
S.S.B.

The WAZ Program

CNe81-To ItlJWG
DJIlA-To WA1UVX
EA60H o KA.KIA
EA6EA·To KA.KIA
EIKS·To KA41<IA
FGIFISlFS1·TO K6LPL
FGtG BUFS1-To W6ATK
FOtDF-TOW86GFJ
FOtFB·To W86GFJ
FR7BP·To W6AX
FRIOZlG·To OK9KO
F....HY/Fe-To OJtlJP
G82CPII·To G3WMU
GJSDEl·To wtiEJJ
GUSDOR·To OK!>SF
GUSDOT-TO OJ5PA

Volunteers For QSL
Manager Duties
KA2EGO, Bob Magro, 23 Br idge St.,
Milford, New Jersey 08848.
K4YSF, Charles Douglas, Box 421 ,
Alma, Georg ia 31510.
N8AKF, Dick Hale, 3437 So. Sanford
Ave., Stow, Ohio 44224.

73. Hugh, WA6AUD

ture review. Possibly nothing else
cou ld be so personal yet so rewarding
when you have It arranged for perma­
nent reviewing in future years.

Vic Clark, W4KFC, one of the taller
OX types in the Potomac tidewater
area, stepped down as president of
IARU Region II at their meeting just be­
fore the holidays, but ended up as
vice-president for the coming four-year
term. Vic was honored for his fine
work. In the last four years and wil l
continue for the next four years in an
influent ial position. IARU Region II
also discussed the new amateur
bands and do not be surprised if they
come forth with some higher requ ire­
ments in some instances, possibly
some limits on the modes that can be
used. All of th is may be some years in
the future, but the dec isions are being
made now. It may not be am iss to ad­
vise W4KFC of your views as well as to
keep yourself aware of developments.
The IARU meeting also discussed
phonepatch problems and non­
amateur use in the amateur bands.

KA1EAP up In the northeast corner
at Old Orchard Beach is getting a lot
of OSLs via the bureau. However, Dave
is not jumping for joy. Apparently,
someone is or was using his call last
summer. In three sh ipments from the
OSL bureau Dave found one card for
his activi ty and several handfuls for
his collaborator. He'd just as soon not
have them. Many are European con­
tacts, and Dave's biggest worry is how
to keep his name untarnished when he
can not return a OSL for a tarnished
one received.

Dick Dorrance, who once signed
W2LEJ and patrolled Madison Avenue
In New York, is current ly in Brazil sig n­
ing PP2ZDD. "Z" for it being a reci pro­
ca l l icense, " DO" because someone
liked the sunshine of his smile, the
f irmness of his grip. Dick Is in Goiania,
in the Goias province, and is lining up
a OSL Manager to help with his OSLo
ing. Dick says he wilt be In Brazi l for a
long t ime and plans to do th ings right.
He' ll work the OX and let a OSL
Manager handle the cards.

What's Dayton like? Here 's VE3CXL
right in the front row for the OX Forum.
John, down from Ottawa, said that he
was there when the doors opened so

he'd not miss a thing.
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electroJUc~

Toll Free Number
800-528·0180
(For orders only)

1100 IIHa 10 25000 MHz DOWN CONVERTER
Till' '8<:"'_ 'S tu _ ~ '. nge 01 1900 10 2'500 me and '.,ntended lor .....,.... ' adlOuN. The local oscllla ,or " wOll-otl t;Onlfoll«l to ......klng the ,·1 'eno- IPJ><0. ,,,,.t"y s.­
'088 me: lChionnell 2 10 1).

PC90AROWfTH DA,TA . . . . __ .................................• _.•.......•.............................••.••.....•.............................. Sl i .99
PC eoARO WITH CHIP CAPACITORS 13 •. _•.••.••••..••.•.•••••.•..•..•.••.••••.••.•..•..•.••.•.•• .••.••.••.•.••.••.••••.••• _••.•• • •.••••.••.••.• ,$oM 118
PC BOARO WITH ....LL P....RTS FOR ASSEMBLY _••.• ..••.•.••.•••••.••.•.••.•.••.••.••.••.•.••. - .••.••.••.••.•..•..•.••.•..••••.••.••.••.••.••.••.• ,•."
PC BOARD WITH All PARTS FOR ASSEMBLY PLUS 2N6603 •••••••.••••..•..•.••.••.•..•..•.•.••.••.••••••••.•.••.••.••.•..•..•..•.•• .••.•.••.••.••. 588,W
PC 80ARD ASSEMBLED AND TESTED .•••.•.•... . .. ..................• , .•..•.• ...... ... ..... ... .............•.••..•.• , .••........ ............ , .. $9ll.9Q
PC 80ARDWrTH AU PARTS FOR ASSEMBLY, POWERSUWLY AN DANTENNA ...................• ...•.......................... . .... . .........•.... S' !l9.911
POWER SUWlY ASSEMBLED AND TESTED ... .• ...... ... . .. .. ... ... ..........•.••.•..• .• , .. . . . ... ..... . ... ...•... , .•.....•. . ...•. .. .•.... , . . .S4~W
VAGI ANTENNA. ' LONG APPROX. 20 TO 23l1B GAIN . ... ... .. ........• .. , .• , ............. .. . .. . .. . . . . ......• , .•.• , ....•... ... . . . .. . .. . . . ..... ...... ,S!l9,9Q
VAGI ANTENNA . 'WITH TYPE ("I. BNC. SMA COnneclorj . . ...... .. ... ... . . . . . • , .•.. , .•...... .. . .. . .. . .. . . . .. . ....• ..•..... , .• ...... .. . .. . ........... S84 .911
2300 MHz DOWN CONVERTER

Ine lu~eonverter mounllHllnantenna. po , . upply. Plus 900AV WARRANTY . . , •. ,. .. .. ... • .. . $259,99
OPTlON . l MRF902ln lronl end. (7 dB noise Ilgure) , , • .• . . . . . . . .. . . . ....... , .•..• ,. ,. , . . . . . . . . . . . . . . . . • . . • . . ,. , , sm.99
OPTION ' 2 2N6603 ln trcet end. (~dB noise Ilgu'e). .• . " .. ........ ......... .. • . , •. . , .. . .. . . . .. . .. . . . . . . .. ..• .. , . , '" . .• . . . " $3W.gg
2300 MHz DOWN CONVERTER ONL V

' OdB NOI!l-lt Figure 23l1B gaIn in box ",'I~ N conn, lopul F ecnn, Oulput .. Sl.9 gg
7l1BNOI!l-lt Figure 23dB gaIn In box Wlt~ N eooo, Inpul F conn . OUlput .. , ... $\69,gg
~ dB NOlllll Flgu'e 23 dB ga..... in Do. w.1I\ SMA conn, loput F conn, Out put S169,99
PCBOARDFOR5dBUNITWITHOATA . _, . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . ,., , .•............ ,. . . .... .. . .,. 135 00
PC BOARD FOR ~ dB UNIT WITH ALL PARTS FOR ASSEMBLV . . . . . . . . . . . . . . . . . . . . . . .. ... . .... ..... . . . . . . . . . • , ............ ..... . ...........• , .• SI39,99

DATA IS INCLUDED WITH KITS OR MAV BE PURCHASED SEPARATELV. S15 00

Shlppeng and Hanclll"ll Co5I:
Ree.._ K,l s . nd SI~. Pow-.- Supply add $2,00. Anlenn. iIOd $5,00. Optoon ' 12 add 13 00. For complete system add $1 SO

S100

$1500

S25 00

so.,

t+OWARDlCOLEMAN TVRO CIRCUIT SOARDS
DUAL CONVERSION BOARD 525.00
nus bOatll p<O'fodes con_soon l rom I"" 3,7" 2 band 111. 110900 MHZ...hete galn .nd bandPilU I llIe""lI are p<O'folleCl . nd . aeconll , 10 7O MHz, The boafd conUll ns bol~ K1C.1
osc'"alors, one ' ..Old ancll r.., othet •.".llIe. • nd tne second m,xet'. Conslru<:t,on •• grMlly s>mplll ied by lhe useot Hyb" d lC.mphl.... lor l lIe~ ln Sl~, a.,,, bcword. COSI
$25 and II r, es l lmated Il'IiI t pa;<t. lor conl"ucloon ...,11COSI $270, (NOIe T,.,. 1-0 Avaol"" VTO·. accoun l l or $22!> 01 II'U' COSI.•
47 pF CHIPC""'ACrTORS .
For uM "" Ih lIual con _sion bcword , COns>, I. ot 6-<1 7 pF
7U MHZ IF 80ARO . $25.00
Th,. e,rcu,t p<O'fodes a!lOul a.J liB g.,o WI I ~ SO ohm ,npul . flll outpul Imped.oce II IS~Igoed to dn.... tile HOWAROiCOLEMAN TYRO Demodulator The on-DQarll Dancl
pass IItl.. Ciln be tuoed for bandWIdth' betWIMft 20 I nd 35 MHz Wll h a pa. sba nd "PPI. of Ies, I l'IiIn 'I, liB. Hybrid ICS.'. uNd lor tlle g.,n S1aQeS, Bar" boards cost S2!> 11 ..
M ll lTlilted lh.l parIS lor conSlfuclOOl'l WIll COSI leSS Ih.O S40 ,
.01pF CHIP CAPACITORS
For U!l-lt w,th ro MHz tF Board , CooS'sts 01 7,,01 pF
DEMODULATOR BOARD $4000
ThIS eucul11akes \he ro MHz cenler !requ"ocy sa lelll le TV sigo"ls In \he ' 0 to 200 mlihYOI! range, detecls lhem us,ng a phaM locked loop, Oeemphas,zflS and hllell l1le
resu l! aod ampli ties the resull to proOue" 1I11nOarONTSC v;oeo. Othel ou tpulS Include l~e audIOsutx:arrier. a DC VOltage prOpofllOnlil 10 \he stre"ll th 01 the ro MHz s,gn. l ,
and AFC "01t"ge cenlered at aDoul 2 volt s DC, T~e bare board cosl S40 aod total parts cos t less t~an $30
SINGLE AUDIO .. ......... ".... .. .... .. ,.... SI 5.00
T ~I. el,eul t rllCOve,s lhe audio sigoals hom the 6,8 MHI ',eQueocy. The MIller 9051 coils alS tUOed to pass the 6,8 MHI subearrler aod the Miller 9052 coil tunes lor reeo.e,y
c t t~e audiO.
DUAL AUDIO . . . ..
Duplicate 0 ' t~e single aud iO but also covell t ~" 6,2 'ange
DC CONTROL
Th.. cirC UlI Coo trols Ih" VTO's, AFC and the S Meter

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

P!.EASE SEND POSTAL MONEY ORDER. CERTIFIED CHECK. CASHIER'S CHECK OR MONEY ORDER.
~ICES SUBJECT TO CHANGE WITHOUT NOTICE WE CHARGE 15"" FOR RESTOCKING ON ANY Ol'IDER

ALL Ct-l ECIl.S AND MONE V ORDERS IN US FUNOS ONLY.

ALL ORDERS SENT FIRST ClASS OR UPS

ALL PARTS ~IME AND GUARANTEED

WE WILL ACCEPT COD ORDERS FOR moo~ OVER. ADO $2.SO F~ COO CHARGE.

PLEASE INCLUDE S2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EOUIPMENT. COMFO NENETS ETC

WE ALSO SWAP OR TRADE,

FOR CATALOG SEE JANUARY, t980, 73 Magalloe. 10 Pages.

(602) 242-891 6

2111 W. Camelback
Phoenix, Arizona 85015

CIRCLE 80 ON READER SERVICE CARD



Z Toll Free Number
800-528-0180

electroruc.\i (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSISTORS

""""" :)SO MHz p,.~.. Oi~ide by lett1 S9.!JO TV" "'lICE m, PRICE m, PRICE
95H9tOC 350 101Hz Pr_IoCal.. Divide by 516 •.eo 2N15ll1 I HI.OO ,.- " .15 MM1~ 110.00
"',>OOC 650 M Hz PrftUl« Di....". by 14)11 te.5O "''''' 15.00 2N!lSil 11.115 WMl 5tl2 "''''llC910C 650 MHz Prncaler Oi¥tde by 516 111.50 "'"., 15.00 2N5llo31 22 .15 "'Ml !>53 "'",,=OC 1 GHl Di'f>Gt' by2~~... ,,'" "'''''' 15.00 2N5641 '''' MMl eo l .'"IIC10DC EiOO M Hz Flip/Flop w ith ,~ 12_30 "''''' ..'" ,.,.., 10.«- MM160212N5&l2 ''''ncsecc ecr VCM '" 2N2M1JAN '" ,."" 15.82 101"" 607 ,."
l1C«DCrMCIOoU Pl\a.se F'!lQueflCy Detector '" 2N2876 12.35 ,..... 12.38 1,ll,l1651 15.00
" C24DC/Me-024 ocern VC M 3.82 ,."'" ,,'" 2N51e.- 21.00 IoIM1&89 11.50
l1C06DC UHF Pte.cal., 150 MHz 0 Type Flip/F lop 12.30 2N2921 '''' 2N5&t2 8.78 101"11943 aco
l1 C05DC t GM: COunter Div ide by " "'''' 2N2941 18.35 2N5849 21.29 ••eeoe ,'"
1' CO tF C High SP"d Ovat S- . Input NO/NOR Ga,. 15.'*0 a. .... 15.50 ,."" 5Ut .."'" e.co
MUfFIN FANS 2N2949 ' ''' 2N5913 '" .""'" 2.23

a. .... s.co ,."" 10,00 MMCM918 "''''5_• .68· • • .68' x 1.50' .... 2N3287 .., 2N!)w2 "'" ••m 1.17,."" 1.1~ "''''' ,." 1r,ll,4T14 1.17

"',." '" 2N~5 12.38 ".MT285r '"TRW BROADBAND AMPLIFIER MODELeAI1!>8 "'3302 ,.. ,.- 14.• MRF237 '"F,equetlCy ''"llQI'lH~ MHz 10 JOO MHz
,..... ,." ,- 7.14 MRF2~ ".,

Gain: JOO MHz16dB M,n.• ! ' !!'i de Mao "'330' lUO ,- , 10 .05 Ir,lRF247 ".,
50 MHI OtO - 1 dB lrom JOO MHZ "'33Ot '''' ".- 11.:)(1 MRF3Oo' ....

Voltage: 2. vol" de at 220m. rna. . $19.99 2N3375 •." , • eoea 13.23 M RF420 "'''''""" 1.5 7 ,-. n ee MRF. 21 31.38
CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3 7~ ' ''' ,..... 7. 15 MRF422 U ,14

Siz.: 35, 42. 47, 49. 51 , 52 $2.15 2N38 18 '''' ,."" 11.11 MRF. 2e 10.24
Sin; 53, 54, ss, 56. 51, se. 59. &1 , 63.St. 65 '" eeeee U. ".... 20,11 MRF450 1US
Si,.,66 ,'" 2N38MJAN ,.. "" 017 " .. MRF4MA II .M
Slz.: 1.25mm. 1,45 "'1ft '''' 2Nlll66J" NTX • .•11 2Nel311 20.15 III RF4501 2183
Sol.:3.20 mm '" "',." '" 2Ne Ille " .. IolRF.-sa "' ..
CRYSTAL FILTER~ TYeO oo1019a80 NlTMl •• 21t4F ""'" 12.10 ""'" .." MRF.n B'"'.... " .. 2~5llIPT9195 ..'" IIlRF5Q2 U.
10.1 MHz "'..-row Barld Cryst.. F'Il" "''On ,.. ".'00 12.00 MRF504 '"3 dB Dand...<JU'115 _HZ min, 20 dB ~ocltrl80kHZ min. 010 liB banCI.,..;(lln 150 2N.'~ '''' ,...... 1200 MRF~ .'"kHlmin. 2N.2111 lHIO ...." "'" MRF511 ' .15
Ullirmlt. 50 dB Insertion loIS 1.0 dB ITWl . Rippl. 1.0 dB ITWl. CI. 0 + / - 5 p' 3eOO 2NoM27 '''' .,,'" .'" MRF901 .'"ohms. $5,95 2N.il57 3.&2 BLY568C ,.'" MRF5177 21.&2

MURATA CERAMIC FILTERS 2N.ll5lI ' " BLY568CF "'" MRFflOO,4 '"5 Fo-.55D . 55 kHz " '"
2N.gsa 2,23 CDJ.49!i 15.00 PT.,Il6B ' '''lrolod. ls ;
2N.978 Ig,OO HEP761S30U ." PU571A ''''5FB·.55O . 55 kHZ '''' '"""" 12,31 HEPS3002 11.30 PT~12 .'"CFM·. 55E . 55 kHz '" 2N5101 ' 00 "'''''''"' " .. "''''' .'"SFE·l0.7 10.7 MHZ e." 2N51Oi ,... ",...... ." "'.... .'"2N51eo 3.• 9 ",...... lUI() ""'" 10,n

TEST EQUIPMENT - HEWLETI PACKARD - TEKTRON IX - ETC. 2N51nl .... HEPS3007 2.85 ""'" 24.30
2N51S4 '''' HEPSJ010 11.J.4 """" .'.70",--IP__
2N521l1 • 7,50 ",....... '" 5010013 .'".91C TWT Amplifier 2 10. Gc 1 "'aU 30 d B g. ln $1150.00 "''''' ... HP35&31E/ SD1 1111 ''''l108C 10 me 10 "80 me . l uV 10 .5V rnte 50 ohms Signs l G."....,o< sec '" a..... ,,, H:W:TR5104 "'" 5011111 .'"6060 10 to.2O me. l uV 10.5V Into 50 Ohms S+gnel Gener.l o< soc oo lrolM 1500 "'" S01119 ''''1112A -450 10 1230 mc .l uV 10 .5V Inlo 50 ohms Signal Gener.'o< 750,00 TRWMRA202).1,5 . 2.50

61.A !lOll 10 2100 mc. Signsl Gsnerelor soc oo 'O", 10.90
1116A 1.810.,2 Gc S ignsl Ge nerslor "" '" 'O'" 11.90
818B 1.810.,2 Gc S igns l Gene relor ecc ec "'" ' "111M 3.810 7.2 Gc Signsl G_ . lo< "" '"6188 3.8 10 7,2 Gc Signal ae"....Io< .. '" CHIP CAPACITORS
820A 1 1011 Gc Signal Gene<elor seo.co ". 27p' "0''' "0'"''623B M,crow... Tesl set toO '" 1.5p1 "'. "''''' '....ll26A 10 Gc to 15 Gc Signal Genera lor zoe.oc W. can supply ....y 2.2pl "'. '''''' '....ll95A 12.• to 18 Gc S",eep G_r.tor toO '" • Blue Chip C8P8C. 2.1pl Upl ""'" ""',,+lo<S yO<ll'Nly need, 3.3p1 "'. """. ",,,"'.AlIIech:

'" 225 to "00 me AMiFMSignal Gener.to< 750 ,00 PRICES 3.9p1 "'"
_. ,."'"

1 10 10 $Ull . ,7p' "" """ ""''''SInver: 11 . 50 '"
5,6pl lOOp. . 30p' HOOp'

MF~R·. Unl." ...1Spectrum Anal yzer ", 11 11 I kHz to 21 ,5 mc Plug In 1200.00 51 • 100 .. 1I,8pl 1, Opl .70pl
eeoc"K~I.k: 101 • 1.000 " 8 .2p ' 12Op' 510pl """:W:F!6JO.100 TWT Ampl iher81 0 12. Gc 100 ",a n s .tO dB gain seco.cc 1,001 UP " "" ,..,,, "'''' "00,,,-.. 12p' "''''' ""'" .Ol oml

2036IU36ll102A t ..' ,.." ....' .0U m l
Celibraled Display ",lth ... SSB AnaI..-i. Module ar1Cl a 10 10

,,,. ,..,.
""'" .015m1

.to meSing le Tone 5ynU.eSiZ... 150000 "" """'. ",.,., ,018m1

HAMLIN SOLID STATE RELAYS:
12Qvac al 0&0 Amps .
Input Vo ltage 3 to 32Ydc
20&0 .ac ;1.1 0&0 Amps.
Inp ut Voltage 3 to 32 ",",c.

YOUR CHOICE $4 .99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
5.52-2,7/8
5.595-2.7181U
5595- ,5OOIo4ICW
5,595-VLSB YOUR C HOIC E 52'US
5595-2,ruSB
5,&t5-2.1/8
9 OU5BICW

CIRClE 6' ON READER SERV ICE CARD



@ MOTOROLA Sem i c o n d u c t o r

Toll Free Number
800·528·0180
(For orders only)

The RF Line

MRF454 $21. 83 MRF458 $20. 68

NPN SI LI CON RF POWER TRANSISTORS NPN SILICON AF POWER T RANSISTOR

lW~ 10 ' ~ ....1'101>« appIielIllOftS ttl indu'If;,I. com·
.....o:i.l..-:l .....111'".. r~1O eQU'~ 10 30 MHI

dt's,gnM fo. power ~phf,,,, ",.pllelllOm In ",duSl",I .

comm... oc...nd ....... l~' 'Mloo~,~nl (0 JO MHI

• Spt(:ifoed 125 Volt, JO MHI Ch.,Ktetistocs ­

Output P_ • eo WillS

M,n;mum G,'"· 12 dB
Elliei"",:,!, ·50'lE0

• ~, 1,...:l115 Vall . JO MHz Ch.«'''''sta ­
Ot.oIPU I Pow... . 80 Wi llS

M,n,m um Gi l" • 1 '1 dB

Eft 'C'f ncV • 5O'lf.

• C.p.bl" 01 W,\hsU" d ,ng 30 ,1 Load VS'N A t1I A'l~ POUI .nd Vee

NPN SI LICON RF POWER TRANSISTOR

MRF472
$2. 50

*''9''''d prlm.,lv lor uw ,n 1"9'I'- S~1 ou tput ampl<',., S1~

Intended for uw ,n C,t' I"", B.nd commun'Cil oons !'QU,pnwnt
o~r'h<'9 .1 21 MH I Hogh bl'ukdown voll.- .lIow • hIgh
pe.c"nt. 0 1 u p-modul'l,on In AM clteu'u

• Sp<!c,f,ed 12 .5 V. 27 MH l Ch.,.clertUIC, ­
Power Output · 4.0WJlI '
P~r GJln • 10 dB M,n.m um
Elhcoency • 6 5'l!o Ty poC, 1

- 2
$/0 6 ./0 5

/0/00 to /0 70HC

UHF POW ER AMPLIFI ER MODULE

• Spec,l ,ed 12 5 vcu. UHf C!>..- ICI . .."a­
O utPUt Pow" 13WJ'"
Mon ,m um GJ,n · 19 4 d B

Harm o n.c• • 40 d B

• 50 IIlnllut/OufPU t Im peda nce

• G u.r.nteed SlIb,hty . nd Rugqed n..,

• Gaon Conl, o l P,n 10' M.nual 01 A utomll OC O u TPUt l ....e! Con trol

• Th ,n f .lm Hy b...d ConstrUCT,on G,... eon", 'enTP."()fm~

Jnd Re lo . b<l,l y

de..9"fll 10 ' 12 5 .olt UHf POW,' ,"",p1" ", Jpph.:.t lon. ,n
Indust",1 and com .......c••1 f M eqUIpment ape' " I"'J Irom 400

t0 5 12 MH,

MHW710

• Spec,heod 13 .6 V . 30 MHl o.lflCtertUlc. ­

OutPU t Power · 12 W !PEP I

MIn imu m Eff.Clency · 40% ISSBI

OulPUt Pow" • 40 W (CWI
M,n ,mum Eff Ic Iency· 5O'Jl, ICW)

M,n ,mum Po _ GJin · 10 d B (PEP & CWI

NPN SI LICON RF POWER TRANSISTOR

Ge1lgned prtm" ,ly IOf u,e In , ingle .ideb.nd linur .mplifle,

ou t put JpplicJ'ion. In ci t iu n. bind .nd o the' communiCllions

t'Qulpment OP"lIt,"'J to 3 0 MHz

• ChI'lCteflled lor Songle Sodebind ,nd llfgll' ·Sogn,oI "",pM ,,,,,

Appioca l lOO"S Ut llo zing l ow·le..el Modull1 lon.

$5 .00

MRF475

Tektronix Test Equipment

.. , ,. ..._. Ill' lWO ,,- ".,- 'W. atU_
_w

" 'W,,- _. ..11- l .... lIlI "'1 ".- ,. ..,,- _.• ~, •.,,-.. ,.. ..' •• , ,.
'·W .\,lWO 0"101 ". -, •••O_IN •• " l lUI •• •• '0.'1
0·1""" •• U I"" ",00 ". '1.00
' ·'OOA • 1. lWO \./Il/f\.... )0.00 '- 10.00
•• , 1JJ(l,I, !!" . OO ." ,. "" " ,00,.- ' ' ' .00 :t'~

,. ". ,.
"'''\till .\.00 11.0l ". '"' " 1101''' ". '" ". ,," 111.10
'Cll\Ol HI 00

_.. ... _"'''1 ~..~ ••• ". ,. •• 1\ .\.'- WlWO ,,- ,. _.•.- 100.lWO U_ il'lIA • ,
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MICROWAVE COMPONENTS COMPUTER LC. SPECIALS I
ARRA MEMORY DESCRIPTION PRICE

Hewlett Packard

General Microwave

CPU's ECT.

,.",.",.",.".."11.99
U .99
1_. 99
10.99

1 5.00
15.00.."..",.",."

II • 8 [1'III(lN
2l • 8 [ 0101 Swolt 51t'91e S-lJ
Il • _ St Olte """ _so..
II • I 5t1 tte ...... 1so..
II • I 5Utle Il.Ul lso..
I l • I DJ-Ic UIO

4l • I OJn-l c UIO
Il • I ~Ic UIO
256 • 4 Stotic UIO
256 • _ Sto tic RA/O
II • I 5t ltle ...... 55ft•
_l • 1 St lt Ie RAM J2On.
_l • I Su t lc 200n.
U • 2 St l t tt 200n.
\l • I St ltic RAN lOOn.

"'.11 1 ~IlS I6

l I Uf9UI
l l Ull
lUlU

""10 f 110. 00
100 F I I OO . OO

4060/1101
40500/ 90S0
1111A-lI8111
11l2A-2
211 5AL_2
6104-JI4 II)o1
1UI-l
1IC!'I66c4 IL20
9111

15.00

1!>O.OO
100.00
100.00
100 . 00
12$.00

5 0;0.00
15.00

100.00
100.00
100.00

urlnle At_tor
IIThlll, Alt...... tor 0 to 6011
U r i.bl. At t.eftlMlt or 18 to Z6.i GMt
U r tabl. ( t tIP_ tor 0 t o Il!O:II
u.ta" le .t_t.... 0 t o I_I

2416
)614-60

""'"4fi8l1 . 1OC.....'"

...."...."4118
U SI.
UI I,

Mlcrolab/FXR

13.80
J. 99
U
'.%
a.ss..".."U

14. 99
'-"

29. !IO
lJ.no
10.99.."
11 .99
11.00"...14. 99
U

16. 99
U. "U.."14. 99,."

IS.99
10.99
U
U
' .%

11. 99•.".."1.99
19.99
5. 99
'. %
9.99
s.ss
9.99
9. 99
'. 00
'.00
9. 99

14. 99
12. 99
11.99....
..00
'.00
, .00
' .00
.. 00
I. 17,."

10.00
10·00
'.00
'.00

electroruc""

Nicroprocn , or
128 • 8 Sto tte 1W4 45On'
118 • 8 Stott t RAM 360nl
128 • 8 Sto ttc flAM 1SOn,....,.......
Nil tluq
.~

Ul Controll.'
en Control 1....

"..,,~

,,~...,
0-600 BPS _
2400 8PS _
F8 "I c~•••or
F8 _, Int h u
F8 _r, Iftt f4ce
fa Ol rKt _, Iccn,
OIte roprou ....
Nte roproo; ' ....
" t e roproc:~ .....,.
Support for 6500 »~ I ...
OI t croproc:~..or
four Bit Nlt......roc:~..or
9 • M DI gt tll 5tor,'Jf' 8un.r (fi FO)
~,

8it JI4ot~ ~.no~

Four Oi 91 t COUn t~rIDts~h1 llr tye~,

RO'P'rto~, Otoll ~r
ou, ~ Button T. l ~ol>on~ DlIl1 ~..
l eybOard [ncod~r

TV 1>0... Ch ip
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UART
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0f'\I\ Controll . r
C""""n!cltlon Interfact
S,.t.. Co" t~ol1 e~ I 8u. Ort.e'
I eu l np<l t/Ou t p<lt oort
2 of 8 10.... Ent _r
tow 5PH<l Mod..
II",r, t o Phone' o.he Con.er ter
8tnl r, to 0_ oul » Con.~rt~r

RS2Jl Orhe~

1lS2J2 Ilec~h...
AI D eon••' t.r 5.uM,U..
6 81t lilA Con...rt~r
8 81t OIA Con..~~r

low l_1 ' 1_ o.tKtor
y; _ IF~IHI~r

UI1Jl OJ> ,., l lfl.,.
otw... LOC k l_
Pl\o» Lock L_

P"",. Loc O L"""
0""", l oct l """

1IC6800L
1'lC1'I68](IAo
IICIl68A IOO
'lCM68il IOO
":: 68100

~"'~"::681IP
1IC 68821P
'lCl'I68 l (l. 1
~~~

"'~9

"'~~
~..""
~..'"
~..sa
1lC68~P

1IC686OtJCS

~"'"oalllSlJl-J

"'~'"
"'~""oa:l8~N.,..,....
n."'"
~510

"'""00
1'lS1000Ill
1~02CllC

T'lS6011NC
IIC 114\1
A'5- 4001D
A'5·9200
A'5-9Ioo
A'5-2116
ATl-8~

T~1402A

0~ 1 4 12 B

oTl_a2B
825/

~"
~"
~"1lC1441OCO
IIC 14412
IIC IUOlI
1IC 1U09 •

"" """::1~91
IIC I_ llSL
IICU06I.
1'( 110Il/ ~1118

I'( 1J:lOP
1'(1J_9/ 5O
..::1I3ll.
,~~

"""""""""

'" 006S. OO
2!1O .oo
1S.00

150.00
1!>O .oo
2S0.OO
2S0. OO

IS.OO
00.00
~.OO

~.OO

~.OO

100.00
100.00

I1S.00

250. 00
60.00
35.00
/S.OO

"'.00
"'.00
"'.00
".00
".00

125.00
125.00
115.00
H.oo
H.OO

I1S.oo
125.00
12S.00
115.00

T, ... SIII\ 550.00
15.00
00.00
25.00

100 0"",,, ".~ Th htor Moun t (USED)
200 0'-> He!> Th h tor ""'unt (USED)
S. 8S 10 8.2 ~l ~ . r i lb l . AU . nuItC. 0 to !>OdB
8 .2 t o 12•• ~. ~ . rh b l . ( tt.""ltor 0 to SOdB

I to 2 GIl. v,dlbl, An'"uttor 6 to 1l000B
w" "9uh' .. Adlai".
18 to 26 . 5 GIll C..,..ul Do CK t or
""nd..... f llte. 8 t o 12. 4 GIl.

2 GIll ""ten r llt• •
If Do tK tor
7.OS to 10 GIll r.--, ...1....
J.9!> to 5.115 Gill r.--, ""Ie.
5.85 to 8.2 &1'. f.--nc1 ...t ...

801liS n~i 'bl ~ .t t~ no~

801161 'ad'ble .tt n or

"'....<)II! . i t~ ' un Slotted ltfle Uoo t _ Oo t ector _
,nc1 lI09II eo..t,l Slotted s.eeu... 1.6 t o 18 6H.

~r~u~n~y Meter 12.00 - 18000 I'lC
Horn 8. 2 _ 12.4 GHl
r to ~ Mop t er 8. 2 - 12 .4 GIll
Coupler

22!041»o DtrKttOftoll Coupl.r 1 t o • GH l Illdb T,Po' SI'A
US:l8 Dl rec ttonal Covllle~ J.M to 8 Gttz 10dlI l , Po' SI'A
21816 O;~ttOftoll Couol.r J.85 to 8 GH. 6d8 1,~ SI'A
225J9 OlrKttOftoll Coupl.r 1. 4 to 11 GIl. IlIdlI 171M' 5'"
11iOS OlrK ttOftoll C4>upl., 1 t o 11. a Gtt. lOdII 171M' ....
O1rKtiOftoll COUpl .... a to 8 6H. 2()l8 l,Po' _
Dlreclton.l COUpl.r 240 t o SOD IIC lOcI8 1,~ _
llOO6 Dt rKttOftoll towpl 1.1 to a IOH. 10dtI 171M' _
11011 D1 rKtiOftolI COUpl 1 t o • 6H. IlIdlI T71M' _
11012 O1 rKtiOftoll Couple~ 2 to 4 6H. )(ldll T71M' N
11001 Dt rK ttOftoll Covol ... 1.1 t o J.5 GI4 . lOcI8 T,~ _
D1,...,ti ..... l Coupl... 1 t o 4 liM. 10dlI 171M' N
eo.. t,1 Hyt>r;~ 2 to • GIll ld8 T,~ N
eo. .t,l Hybrid 9SD to 2 liM. J d8 171M' N
12380 nrilbl e Alt.·....nor I to _8 1 to 2.5 GIll
..... f9Utd~ t o l,Po' N AoUo t.r
Fh td Att...... tor 8.1 to 11. 4 liM. ~ oft
W..t'9utd~

~,~

~1I'
H531A
G5ll'
Jill'

J468.
,,~

JJ82
1l82'

Merrimac

""

HI().I,
X61BS
601-8 18
Y6100

Narda

PRO

'013(-101
4014- 10/
4014( . 6/
40 \ 1ot· 10/
4OIst-301
)l)I·-zo....."lOIl-lOl
)(l(I)-IOI
"'-'·W
)(lU':IO/
225/'

"'''"'",~,

22311
120-6

""

U101
~ 101
CIOI
20~1J 61

19S8
leSeS l
rsec
,,~

=140A,C.0,E
ICl9J.r
W[lNSCH El EfIG.

12. _ t o 18 GIl l V4rtob l ~ Attenulto, 0 to 60<18
11. 2 t o 12. 4 GIl. yor t. ble Att.nuotor 0 t o 6Od8
y.~tob 1e Attenu ator 0 t o 60<18
Sl ott<.'d line . lt h T,~ " Ad.pter
8 .2 to 12. 4 GIl. V.. i.bl. Attenu.tor 0 to SOda
/.05 to 10 GHl ~ad . b 1e Att.nu ~ tor 0 to 4l1d8
8.2 to 12.4 GH. VI ,l l ble Att."uHOr 0 to 4~a

3. 95 to 5.85 GIll Vortlbl. Att e"ultor 0 t o 4SrlB
h oque"" Meter S.l t o 6.1 GIl.
fhed Attenulto..
fhed Attenulto..
2692 ' "dable Att~nuno, . J.O t o 60dB

100.00
100.00
100.00
100. 00
100.00
100.00
100.00
100.00
100.00
15.00
25.00

100.00

Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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a monthly fealure by

BILL WELSH, W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Novice Roundup

Dates And Times
The NR contest starts at 0001 UTC

on the 31st of January and it ends at

Competition And Awards
This contest provides a unique cp­

portunity for Novices and Techni­
cians to compete on the air against
other Novices and Technicians in
their own ARRL sections, plus those
who operate from other ARRL sec­
tions. Novices just compete against
Novices and Technicians only com­
pete against Technicians; Novices
and Technicians do not compete
against each other in this contest.

The ARAL issues a nice certificate
to each Novice and Technician who
makes at least 200 NR contacts. An
ARRL certificate is awarded to the
top scoring Novice and Technician in
each ARRL section. The ARRL also
issues appropriate certificates to the
ten top scorers in the country.

General, Advanced, Extra, and
foreign amateurs are Invited to take
part in the NR contest, but they are
not eligible for NR certificates. These
operators provide contacts, cards,
and code practice for Novices and
Technicians.

Multi-operator stations (two or
more operators using the same
calisign at one location, inclUding
loggers) are also ineligible to win NR
contest awards. This rule keeps it a
one-on-one contest and prevents a
group (such as a club) from com­
peting directly against an individual
Novice or Technician operator.

No certificates are awarded to OX
Novices who operate in the NR.
However, American Novices will
greatly appreciate opportunities to
contact OX amateurs, and I hope
many will be on the air. Very few (150)
Novices and Technicians will earn a
contest certificate. but the others are
likely to be happy with a few OX con­
tacts .

activity. This contest provides a great
opportunity to contact amateurs in
many counties, states, and countries.
You probably can work more different
contacts during one day of the NR
contest than you normally work in a
month. These contacts can help you
qualify for hundreds of operating
awards.

NR operation will let you judge
yonr operating skills and station per­
formance against those of other
operators. NR participation also can
help you increase code receiving and
sending proficiency. You will benefit
in many ways by operating in con­
tests, and there are contests every
week. as listed in the Contest Oaten­
dar of this magazine.

Stewart Ausema, who operates
KA8HTS in Wyoming, Michigan, is a
27-year-old dairy and frozen foods
manager in a market and he served as
a radioman in the Navy. Stewart
received his Novice license in
January 1980 and has already con­
tacted amateurs in 41 sta tes and 12
countries using a ten-Tee Century 21
Transceiver with a 40 meter dipole.
He holds the Rag Chewer's Cer­
tificate (RCC) and he thanks Dave
Gordon, WD8PDA for helping him get
started tn amateur radio. Stew ex­
pects to hold the General license by
the time this picture appears in the

Novice column.

2814 EmDire Ave.• Burbank. CA 97520

Benefits
I advise you to operate in the NR

even if you have a poor station andlor
tow code proficiency. It will be nice if
you get a certificate for working at
least 200 NR contacts, and you will
have just cause to be extremely proud
if you are the top scorer In your ARRL
section, or one of the ten top scorers
in the country. However, you do not
need to achieve these lofty ac­
complishments to benefit from NR

Partic ipants
This contest is primarily for

American Novice and Technician
class licensees, but General, Advanc­
ed, Extra, and foreign (OX) operato~s

are also Invited to operate In It.
Novices and Technicians can work ail
amateurs (Novice, Tech nician,
General, Advanced, Extra, and OX),
but General, Advanced, Extra, and OX
amateurs only are allowed to work
Novices and Technicians In the con­
test. This is a good rule because it
guarantees that at least one Novice
or Technician Is involved in each NR
contact.

T he American Radio Relay League
(ARRL) sponsors the Novice Roundup
(NR) Contest each February. The
Novice class of license came Into ex­
istence in 1951 and this year's NR is
the 30th one to be held.

The name "Novice Roundup"
began many years before Technician
licensees were granted code
operating privileges In the so-called
Novice bands. The name remains ap­
propriate because operation remains

confined to the frequency segments l!!!!:~~~!!!!~~~~~~~=~
(bandS) available to Novice class
licensees on a shared basis with all
other classes of American amateur
radio licensees.

.. _ CI~ _ .. _ •••~ .
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ARRL 75 Sections Check·off List

(3) DEL DE Delaware
E PA E PENN Eastern Penn­

sylvania
MDC MD or DC Maryland or t ne­

t rtct of Co lumbia
W PA W PENN Western Penn­

sy lvania
Illinois
Ind iana
Wisconsin

Colorado
Iowa
Kansas
Mlnnesola
Missouri
Nebraska
North Dakota
South Dakota

Alaska
Ar izona
Idaho
Montana
Nevada
Oregon
Utah
Washington
Wyoming

Michigan
Ohio
West Vi rginia

Pac if ic
(KH8I etc.)
Santa Barbara
Santa Clara
Valley
San Diego
San Francisco
San Jcecutn
Valley
Sacramento
Valley

Maritimes or New­
foundland
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Northwest ret­
ntcr fee or Yukon

IL
IN
WIS

ALAS
ARIZ
lOA
MONT
NV
ORE

WASH
WYO

MICH

WV

S BAR

COLO

KANS
MINN

NEBR
N OAK
SOAK

VEl MARl
NFlD

VE2 QUE
VE3 ONT
VE4 MAN
VES SASK
VE6 ALTA
VE7 BC
VES NWTf

YUKON

(S) CO
IA
KS
MN
MO
NE
NO
SO

Canadian Provinces

(8) MI
OH
WVA

SV

(9) ILL
INO
WI

SO
SF
SJV

, PAC

SB
SCV

(7) AK
AZ
10
MT
NEV
OR
UT
WA
WY

ObJective. The Idea Is to work as I
many amateurs as possible In all the
countries and ARRL sections you can
contact. It Is very helpful to maintain
a check sheet to let you see at a
glance which countries ' and ARRL
sections you still need to multiply
your NR score as you operate In the
contest. It Is simple to start with a list
t hat shows all ARRL sec tions
grouped by calls lgn areas and to
c ross out each section as it Is worked
to show that It Is no longer needed as
a contest multiplier. The followi ng list
of ARRL sections can be reproduced
to serve as an aid during the NR.

Eastern New York
New York Ci ty
and Long Island
Northern New
Jersey
Southern New
Jersey
Western New
York

East Bay
Los Angeles
Orange

Alabama
Georg ia
Kentucky
North Carolina
Northern Florida
South Carolina
Southern Florida
Tennesse
Virgin ia
West Ind ies (KG4,
KP4, KV4. etc.)

Arkansas
Canal Zone
Louisiana
Mississippi
New Mexico
Northern Texas
Oklahoma
Southern Texas

E BAY

MS

NTX
OKLA
S TX

AR

dlcate class of license as part of the
call sign used In the NR. However,
many of us use IG, IA. or IE to make It
very clear to other General, Advanc­
ed, Ext ra, and OX amateurs that we
are not valid NR contacts for them;
we are only valid NR contacts for
Novices and Technicians. This addl­
tlonat Identification is particularly
useful in cases where call signs such
as KA6CUT and WB6PNY are used .
Such callslgns might lead one to
believe that these amateurs are
Novice or Techn ici an li cen sees,
whereas they are both Extra class
amateurs.

(2) ENY
NLI

NNJ

SNJ

WNY

(5) ARK
CZ
LA
MISS
NM
N TEX
OK
S TEX

(1) CT CONN Connect icut
EM E MASS Eastern Mass·

achusetts
ME Maine
NH New Hampsh ire
RI Rhode Island
VT Vermont
WM W MASS Western Mass-

achusells

(4) ALA Al
GA
KY
NC NCAR
NFLANFl
SC SCAR
S FLA SFL
TN TENN
VA
WI

18. EB
LA
O RG

2359 UTC on the 8th of February. To
state it more simply. It starts Fr iday
evening January 30th (local t ime) and
It ends Sunday evening February 8th.
The NR starts one minute past 4, 5, 6
and 7 PM PST, MST, CST, and EST,
respectively. Similarly, the NR ends
one minute before 4, 5, 6, and 7 PM
Pac if ic, Mountai n, Central, and
Eastern Standard Times, res pective­
Iy.

The NR contest length Is 215 hours
and 58 minutes. Novices and Tecnnl­
clans are allowed to work a maximum
of 30 hours in the NR. The NR log
must show each time one goes on
and off the air du ring the contest, and
the minimum allowable time off the
air is 15 minutes. listening time on
the air counts as contest operating
time and it must not be .shown as
time off the air. I advise you to be
comp letely honest in all contest mat­
ters; It helps you to accurately gage
your improvement In subsequent con­
tests.

Operating
Bands. All NR contacts must be

made in the 80. 40, 15, and 10 meter
Novice bands. No crossband con­
tacts are allowed. such as listening
on 10 meters and caJHng or answer­
ing on the 15 meter Novice band. It
does not help to work the same sta­
t ion more than one time on a band, or
on more than one band. since credit
allowed is Just for one contact with
each different station worked. It is
fairly common to have OX amateurs
call American Novices using voice
(usually s.s.b) on the 10 and 15 meter
Novice bands; these cros s-mode
tvolce-code) contacts do not count In
the NR. Keep an up-to-the-mi nute
alphanumeric check list of all sta­
tions contacted during the NR to help
you avoid working the same stallon
more than one time.

Identification. Novices add IN and
Technicians add fT to their caUsigns
during this contest to indicate their
eligib ility to all amateurs par­
t1clpating in the NR. As examples. a
Novice with a ca llsign such as
KA4ABC uses KA4ABCfN, and a
Techn ic ian with a callslgn like
WA6FNM uses WA6FNMfT during the
contest. Out-of-area operation Is also
indicated In callslgns to minimize
confusion. As an example, If a
Technician with an apparent cauter.
nla callslgn such as WA6FNM Is
operating in the NR from Lou isiana,
he would Identify as WA6FNM/5T to
Indicate that he is operating from the
ARRL Louisiana section instead of
the Los Angeles section.

Genera l, Advanced. and Ext ra
class licensees are not required to in-
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Each time a new section or country
Is worked, It must be Indicated (In se­
quence) In the NR log. Simply start
with number one and continue up as
you earn multipliers, Including coun­
tries.

More than one section abbreviation
Is shown In the preceding list, If more
than one is known to be commonly
used. Very few foreign amateurs
usually are contacted during this con­
test, and It Is common practice to
simply add the callslgn of the first
amateur contacted In each country to
the check-off list to show It Is no
longer needed for NR multiplier
credit.

Typical Contact. As is true In all
contests, NR contacts should be as
brief as possible. A typical gOOd NR
contact between KA4ABC and
W6JEP could be as follows:
CO NR CO NR CO NR CO NR CO NR

DE KA4ABC/N
CO NR CO NR CO NR DE KA4ABC/N

KA4ABC/N
CO NR CO NR CO NR DE KA4ABC/N

KA4ABC/N KA4ABC/N NR K
KA4ABC KA4ABC DE W6JEP W6JEP

NR K
W6JEP DE KA4ABC BT 579 NC 579
_NCBK _
BK A 589 LA 589 LA DE W6JEP BK
UR A 73 CO NR CO NR CO NR DE

KA4ABC/N KA4ABC/N NR K

look at the preceding typical ex­
change and evaluate It very carefully
with regard to the comments in the
rest of this paragraph. In the initial
call, KA4ABC Included the IN each
time with his callslgn to Indicate con­
tact eligibility to all other amateurs.
Notice also that the number of CO NR
transmissions decreased from 5 to 3
and station Identification increased
from one to three during the calling
sequence and that NR contest activi­
ty was again Indicated prior to the in­
vitation to transmit (K). When W6JEP
answered the call, she just Identified
both stations twice, left off the IN,
and indicated contest participation
by sending NR before the invitation to
transmit. Once the two-way contact
has been established, there Is no
need to continue using IN or rr. The
KA4ABC reply to W6JEP Is very brief;
the callslgns are Just sent one time
each and only at the beginning of the
reply. The RST report and ARRlsec­
tion are sent twice to minimize possi­
ble requests for repeats. Neither the
term RST nor the word section
precedes the report and league sec­
tion, since It Is obvious what both are,
and the break sign (BK) Is used to
eliminate unnecessary tdentttica­
tlons. It Is legal to use the break sign
as long as each transmission in the
series of two-way transmissions is

less than 3 minutes long and Iden­
tification is transmitted at least every
10 minutes during a long series of
short transmissions. During contest
activity, a series of short trensmts­
slons Is not likely to extend 10
minutes, and the identification
shown in the sample exchange aut­
uces. Note that the W6JEP response
is short; the A advises that the
KA4ABC contest data has been
received . W6JEP then sends the
report (RST) and her section twice,
Identifies with just her callslgn to
give KA4ABC assurance that he is
copying the correct signal, and sends
the break sign to invite KA4ABC to
respond. When KA4ABC answers, he
sends R to Indicate the contest data
has been received, he may send best
regards (73), and he then sends a
short contest call In case another sta­
tion Is waiting for a contest contact.
When the short call Is sent, the IN Is
again added to indicate contest
eligibility to all amateurs. This In­
dicated brief exchange is further ab­
breviated by experienced operators in
other contests, but the sample ex­
change is suitable for Novice band
use.

Brevity. Do not routinely exchange
normal contact information during
contest contacts. In other words, do
not send your name, location 10TH),

MKOMM 01 804 1166
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• Great Circle Map Proledlon •
centered on your exact QTH •
calculated and drawn by computer.
11 x 14 inches . Personalized with
your callslgn • S11 .00 ppd. • ( Air
Mail add Sl .00) • Beam Heading
Printout with bearings to "0 Ioca·
t ions , only 14.50 • Great gift idea,
too !

Bill Johnston, N5KR

more than one NR as a Novice and
newer Novices seldom participated at
all. Novice licenses now are valid a
maximum of five years and they can
be renewed, which means that
Novices c an be experienced in
previous NR contests and improved
scores should result. Enjoy this con­
test by putting your station in good
condition and reservi ng adequate
good operating time during the NA.

NR contest activity has always
been slow at the start, and it Is com­
mon to have other operators request
an explanation of contest ru les. I ad­
vise you to direct them to NR
coverage in this column or In other
magazines; it is simpler and better
than trying to give all this information
to each amateur who requests it. NR
activity continues to build as the days
pass and more amateurs become
aware of it. By the last day of the con­
test, activity is excellent. If you get
this Issue before the contest starts,
please mention the Novice Roundup
to every amateur you contact In the
Novice bands to let them prepare for
thi s excellent contest.

73, am, W6D DB

Summary

read this column; if so, it is a good
idea to get them for use in future con­
tests.

Submitted Material. The contest
material submitted to the ARRL is not
returned, so do not send your only
(orig inal) log sheets . It is a simple
matter for most of us to duplicate
material before mailing it to the
ARRL. Take your time and try to sub­
mit correct material that is easy to
read. Checking contest entries is a
tough job, but you can make it easier
for League checkers by turning In
good material.

The League appreciates receiving
check logs from General, Advanced,
Extra, and OX operators who take
part in the NR.

Scoring
Contact Points. One point is earn­

ed for each station contacted while
on the air in the NR, whether or not
contacted amateurs are participating
in the contest, as long as the report
and ARRL section are obtajned.

Code Proficiency Points. If you
have an ARRL code proficiency cet­
uucare. your stated receiving speed
(words per minutes) is added to your
point total for the stations you con­
tacted. If you do not hold an ARRL
code proficiency cert if icate, or if you
want to increase the rate shown on
your certificate, you can submit your
January or February W1AW or
W60WP qualifying copy with your NR
material to claim these extra points.

Multipliers. The total number of
points derived from your contest con­
tacts and your ARRL (not FCC) cer­
tificated code proficiency rate are
multiplied by the number of foreign
countries and ARRL sections you
contacted during your NR contest
operation. Remember that Alaska,
Canadtan Provinces, Hawaii, and the
West Indies (Guantanamo Bay, Puer­
to Rico, and Virg in Islands) are ARRL
sections and they do not count as
countries.

I hope to contact you on one of the
Novice bands. I was never a Novice
because that class of license did not
exist when I was gett ing started In
our amateur radio service. Never­
theless, I work about 1000 Novice
band contacts every year and I have
participated in each Novice Roundup.
When the NR contests were held in
the 1951 through mid·1970 era, the
Novice license ws just valid one year.
It could not be renewed, and it was
not available to anyone who had
previously held any class of amateur
rad io operator license. In that time
frame, no Novice could compete In

rig, antenna, weather (WX), or mailing
address information as parts of con­
test contacts. Keep each contact
brief. Do not send faster than you can
receive accurately; let the other
fellow slow down to a speed you can
copy. If the other operator sends too
fast, tell her/him to send more slowly
laRS).

If you contact a state or country
you need to have confi rmed , simply
request a aSL when you send your
card. I send a card to each amateur
contacted for the first time, which Is
not a common practice among most
amateurs. However, most amateurs
send a aSL in response to each card
received. If all amateurs just respond­
ed to cards received , none would be
exchanged. Nevertheless, if received
cards Initiate completion of the aSL
exchange, that Is Okay; the person
who wants the other amateur's card
Is simply the one who begins the ex­
change.

Logging
Required Entries. Your NR log must

show the time each contest contact
started and the type of time (EST,
CST, MST, PST, or UTC) being In­
dicated. It is preferable to use Univer­
sal Time Coordinate (UTC) when log·
ging radio c ontacts , since i t
el iminates possible time zone confu­
sion. Most experienced amateurs on­
Iy use UTC. UTC st ill is called Green­
wich Mean Time (GMT), Greenwich
Civil Time (GCT), Zebra time, or Zulu
(Z) time by many amateurs, and they
are all meant to indicate the same
lime. However, UTC has been the cor­
rect term for several years and it
should be used . The other amateur's
cattsign (IN and IT indicators not reo
quired) and ARRL section (or country)
must be logged for each contact .
Received and sent signal (RST)
reports must both appear in the NR
log. Your station callsign and dates
of contest operati on are also reo
quired.

Forms. Specia l NR contest log
sheets can be requested from the
American Radio Relay League, 225
Main Street, Newington, Connecticut
0611 1. The NR logs do not have to be
mailed to the ARRL until one month
after the contest ends, so you should
have time to request logs from the
ARRL, flIl them in , and mail them.
ARRL entry forms and summary
sheets also should be requested to
accompany your contest logs. Send a
self -addressed and stamped
envelope (s.a.s.e.) with your request
for these ARRL forms and send your
request without delay. The ARRL also
has contest check sheets, but it may
be too late for you to request them for
use in this contest by the time you
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Some months ago (June to be ex­
act),1 mentioned the SET, RESET, and
POINT functions. These three func­
tions permit the TRS-8()'!l user to
print, erase, and test graphics pat­
terns drawn on the computer screen.
In this Installment I will present a very
short program that can be used to
demonstrate some of the computer's
graphic capability as well as show
you how various patterns can be
drawn. The program may also remind
you of some of the things you learned
about In high school mathematics.

The program draws the upper right
quadrant of the graph of a function. A
tunctlon, you may recall, Is a
mathematical entity indicating the
relationship between two variables.
For example, Y = X Is a very simply
function indicating equality between
X and Y. Similarly, U = SIN(W) is a
function indicating that for every
value of W, U must equal the sine of
that value. The upper right quadrant
of a graph represents that part of a
function where both variables haved
non-negative values. Typically, this
quadrant is drawn with the 0,0 point
at the lower left corner, and one

·712 Hiffside Drive, Carlisle, PA 17013
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variable Increases along the vertical
axis and the other along the horlzcn­
tal axis. Alas, the designers of the
TRS·80<ll keyed the graphic functions
In a pattern where the 0,0 point Is at
the upper left of the screen, and while
one variable Increases along the
horizontal axis, the other Increases
down (rather than up) the vertical
axis. This fact will present some pro­
blem In presenting graphs In their
proper orientation.

With that brief background, let's
take a look at this little program and
see what It does. Lines 1 and 2 simply
print directions on the screen, and
the END in Hne 3 halts execution. The
instructions tell the user to write line
300, which will have the function to
be graphed In the form where U is a
function of W. The user then types
"RUN 100" to cause execution to
resume at line 100. In line 100 the
screen Is cleared, and then a line Is
drawn to represent the horizontal
axis. To draw a horizontal line we
want the value of X to increase (or
decrease) along Its range while Y
stays constant, as we set (X,V). Here
X runs from 5 to 127 while Y stays at
44. This high value of Y means that
the line Is drawn near the bottom of
the screen. In lines 120 to 131 the op­
posite happens as we draw a line to

represent the vertical axis . Here Y
runs through a series of values while
X remains constant at 5.

Line 290 begins the FOR/NEXT
loop that will draw the function . W
will run from 0 to 122. U is set equal to
the chosen function of yv; here the
square root function Is used as an ex­
ample. Lines 310 and 320 take care of
the screen orientation problem by
"translating" or moving the origin
from the upper left to the intersection
of the two lines drawn on the screen.
Wl Is set to W plus 5 to move things
over a bit and not crowd the left edge
of the screen. Ul Is set equal to 42
minus U so that the zero point for the
function will now be near the bottom
of the screen rather than at the top. In
line 340 we first set U2 equal to the In­
teger part of Ul since the set function
will deal with integers. Then we look
to see If U2 is within or outside of the
limits that the set function will ac­
cept. If outside then we try the next
value of W. If the point Is "settable"
then we turn on the graphic block at
the point defined by Wl and U2 and
then go to the next value of U2. After
the FOR/NEXT loop has run its course
we go to 510 and stay there! This
merely prevents the screen from be­
Ing disturbed by the appearance of
the word "READY." Hitting the break
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needle bearings.
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key will stop execution whenever the
user wishes.

You will fi nd that as you think of
functions to enter In LIne 300, many
will not show well. This will occur
because the values of U2 are not set­
table. Try modifying the equation you
enter in line 300, and eventually you
will find something tha t will graph
wel l. For example, If you try W =
SIN(U) and you don't see much try
W=10 • SIN(10 • U) or W = '0 ·
SIN(O.l • U) and see how tha t
changes things. The point of this pro­
gram is to help you see how the form
of what you provide as li ne 300 will
change what you see on the display.
This should help you learn how to
create particular graphic patterns.

I hope that you enjoy playing with
this little program. Next we will revis it
the world of disk and take a closer
look at the structure and utility of ran­
dom access files.

1 PRINT "THIS PROGRAM WILL
GRAPH THE UPPER RIGHT
QUADRANT OF AN EQUATION"

2 PRINT " THE EOUATION IS IN THE
FORM U = F(W), AND YOU ENTER
THE FUNCTION WHEN THE WORD
READY SHOWS BY TYPING 300
AND THEN THE FUNCTION AND
THEN ENTER RUN 100"

3 END
100 CLS;FOR X = 5 TO 127
110 SET(X,44)
111 NEXT
120 FOR Y = 44 TO 0 STEP - 1
130 SET (5,Y)
131 NEXT
290 FOR W = 0 TO 122
300 U = SQR(W)
310 W1 = W + 5
320 U1 = 42 -U
340 U2 = INT(U l );IF( U2<0 OR U2)44)

THEN 500
350 SET (W1,U2)
500 NEXT
510 GOT0510

NEMAL ELECTRONICS
S615 sw 101_ ST.. DEPT. U . MIAM I. FlDRlDA1310

nUPliONE4305166105534

CIRCLE :WON READER SERVICE COUPO N
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• monthl y feature by

A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

T he "Story of The Month" as told by
John:

John B. Irwin, K7SE, K6SEJ2
All Counties #274 4·4·80
"Back in 1929 I thought the world

would be my oyster if on ly I could
take c.w. at 25 wpm. I was wrong. I
got my ham license sort of incidental­
ly, as a step to a second-class
radiotelegraph commercial ticket. I
was second op on the SS Wapama,
San Francisco to Los Angeles, for a
few weeks-dullest job I ever had. As
W6DBZ, I worked two stations on 20
meters in my first two years, J2CL
and VK5HG, so that county hunting
brought down my average distance
on 20 meters by an orde r of
magnitude! I had about ten QSOs
from Poughkeepsie. New York in 1932
as W6ZZAC. If anyone has one of
those old QSL cards with a picture of
the California crew on it, I'd ap­
preciate having it back. I was a
substitute for this Olympic gold·
medal crew later on.

"I was a visit ing prof of astronomy
at UCLA from 1968·70, and the cl ub
station there, W6YRA, with a Vagi up
120 feet, revived my ham interests
after a 36-year drought. At Newark
State College (later Kean College of
New Jersey), I put a 14 AVT on the
roof of the physics building and work­
ed my first county on 14336 in
November 1971. I found county hun­
ting a very easy habit to break-gave
it up a dozen times, once for th ree
years. I retired to Tucson, Arizona in
1977, and after obtaining 5B WAS No.
427, I finally finished up all the coun­
ties with WD8CKP giving me Han­
cock, Tennessee. Eight days later I
was off on my fourth Caribbean suit­
case DXpedition-5 weeks on An­
tigua, Saint Eustatlus and the British
Virgins. Being a Christian, I've always
believed it was better to give than
receive. To put it another way, it's far
more fun to be at the business end of
a pileup! I've also operated from Saba
(PJ6), Dutch and French St. Mart in

P.O. Box 73, Rochelle Park, N.J. 07662
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John Irwin. K7$E.

and Anguilla. On Ang uilla In 1975 I
worked 105 countries with an ailing
transceiver putting only 20 watts into
a vertical. I've also operated from
HC2YL (Darlene had a real deep voice
f o r three days! ), OA6 BW and
HK3BLD.

"Very many thanks to the 397 sta­
tions who cooperated to give me
3,074 counties. Special thanks to
WB9RCY (92 counties), W5AWT (81),
Wi BK (46), WD91TO 145), WB4TNY
(42), W4UVP (41) and WBWUT (37). 1
will miss Karl 's 'We'll give it a go,'
Dave's 'Negatory,' Ben's 'Anyone
else?', Mike's 'That's a good one,'
Tom 's 'Two two, bang bang, shotgun'
and Bud 's 'Rodney,' plus his maximiz­
ing of information wit h a min imum of
words and time. I especially will
remember Arni e, K9DCJ, for the many
times he waited on county lines, giv­
ing up his turn; for his refusals to go
longer than a l Q-minute run; for his
many phone calls when a last county
tu rned up; and Dorothy, WB9RCY, for
being a perfect lady as Net Control
for hours one afternoon during a
period of vici ous intentional QRM.

" I never did learn to get counties
without wasti ng a lot of time, but I
wore out two egg t imers t ryi ng. I had
5 antennas stolen from in the 81/.

years-something perhaps for the
Guinness Book of Records. My pa­
tient and understanding wife wishes
to thank you all for finally releasing
me back to the real world again.

"My other hobbies are backpack­
ing, mountain climbing, Kodachrom­
lng, travel and writing popular ar­
ticles and book reviews on
astronomy. I've hiked the 22Q-mile
John Muir Trail in the beautiful Sierra
Nevada four times. My collection of
color portraits of fellow astronomers
is over the thousand mark. I've been
in 82 ARRL countries and wish I had
cards from some of them, especially
ze nztoer, Uganda, Sudan, Egypt,
Aden, Vatican Ci ty and Liechtenstein.
The latter country is the only one I've
walked across twice; the second time
it took twice as long-four hours."

Awards Issued
Bob Craig, K6XZ acquired USA­

CA-3000.
Maury Mead, W9FBC claimed USA·

CA-2000.

John Irwin at VP2EEB.
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USA·CA Honor Roll

Karl Fukuchi, J H2CJW USA-CA-500
#1518.

The Japanese WANe Award.

Worked All Numeral City Award
(WANC) (JAPAN): Some Japanese
cities' names are includ ing numeral
(number) when written in Japanese
c harac ter. Here are the rules for this
Award :

Confirm ttve or more c ities from dif­
ferent groups of numerals such as:

1. Ichinomlya,lchinoseki.

trve on the date the membership is
lost.

(4) Contacts with colon ies will not
be considered as contacts with the
governing nation, nor shall any col­
ony qualify as a count ry under th is
Award .
9. The Awards may be granted for
each of the single modes or m ixed
modes: S.S.B., C.W., RTTY, SSTV,
Mixed, or Satell i te Relay (also mixed).

Apply to: The Phi l ippine Amateur
Radio Association, Inc., 17th Floor,
Phi lippine Communicat ion Center
Build ing , Ortigas Avenue, Pasig,
Metro Mani la , Philipp ines.

The Philippine UN·a U Award.

3. You must mail the aSL cards
along with a fee of $6.00 U.S. aSL
cards may be photocop ies (Xerox or
similar). You may pay in equivalent
amounts of Japanese Yen, HK $,
Malaysian or Sinapore $ , Brit ish
Pounds, German OM, French and
Swiss Francs, Dutch Guilders, or
Scandinavian currenc ies. A bank
draft is the acceptable form. If in U.S.
$ , a money order will be suitable.
4. An initial applicati on may be made
for 100 countries. If addi tional coun­
t ries are applied for, they shall be in
groups of five. No add itional fee is
charged for this.
5. Awards will be assigned a serial
number according to the date of mall­
ing.
6. No Philippine appl ication will be
acted upon until at least ten awards
are made to amateurs of other coun­
tries.
7. All submitted cards will be return­
ed after checking.
8. The UN-DU tist of countries in­
c ludes:

(1) A ll countries who are regular
members of the UN. To be valid , con­
tacts mu st be made on or afte r the
date of its admission to the UN.

(2) All UN agencies count as one
count ry- such as 4UWN, 4U2UN or
any UN authorized amateur station in
UN occupied territory or in a country
occupied by a UN peace-keeping
force.

(3) If for any rea son a country loses
its UN membership, or any UN agency
ceases operation, such country or
agency sha ll have to be deleted from
the UN·DU Award Certificate effec-

...
SM5CMP .• 152"
KC....O . ... I525
NolCCJ .•. . 1526
lIM WI ... _1521
12MOP . •.. 1528

"'"SM5CMP • .62&
NolCCJ .•.• 621
OKJEA . .. •. 628
OK1 M IN .. • . 62V
OE2EGl .... 630

"'"K6Xl . ... .326

""W9fBC •.. .« 2,...
N80 soc

Awards
- The UN·OU Award: Offered on a per­
manent basis by the Phil ipp ine
Amateur Radio Associat ion to com­
memorate the format ion of the United
Nations in 1945.
1. To qualify, one must be a licensed
radio amateur in any count ry whether
or not such count ry is a member of
the UN.
2. You must acquire 100 or more OSL
cards for contacts after the formation
of the UN, October 24, 1945, with at
least 100 UN member nations (see
item 8), which may include one from
your own country, if it is a UN
member.

Jerry Burkhead, N6QA collected
USA-CA-l500 endorsed All 2 x CWo

Owen Ottossom, SM5CMP won
USA-CA-SOO and 1000.

Don Conrad, N4CCJ got USA­
CA-500 endorsed All 20 2 x S.S.s. and
USA-CA-1000 endorsed Mixed.

Dr. Harry Cincurs, OK3EA, who had
re ceived #1 USA·C A·500 to
Czechoslovakia back In July 1963, ad­
ded USA·CA·1 000 to his collection,
this bei ng #3 to OK.

Pavel Henzl , OK1MIN had me send
him USA·CA-1000 endorsed All
2 x C.W.

Gene Goffri ll er, OE2EGL, who had
received #1 USA-CA-500 to Austria
back in November 1969, received #1
USA·CA·1000 to Austria and it was en­
dorsed All 2 x S.S.B.

USA·CA·5OQ Certificates went to:
Don Coppedge, KC4AD endorsed
Mixed.
Stefano Ctptaru. I0"MWI endorsed
All 2 x S.S.B.
Mario Ambrosl. 12MOP endorsed
Mixed.
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·Wilh opt:ionaI TBR ·I60

• No lo~~~ traps o r unsightly , wind -catching "top hat s" .

*Useable on adjacent MARS frequencies with lillie or no
ad justrnent,

* Longer clements mean greater bandwidth and signifi ­
can t l ~ higher efficiency for superior low-angle OX per ­
formance .

9. Kltakyusyu.
10. Tookarnachi, Towada.
1,000. Chiba, Chltose, Ojlya,

Yachiyo.
10,000. ImarL
Send OSO data, certified that you

have the aSLs by two other amateurs
and $2.00 or 7 I RCs to :
JA3AERJN2ATI, Mr. Taizo Arakawa,
444 Westminster Place, teet. NJ
07644, U.S.A.

Key Station Certificate: Issued by the
Louisiana Slow Net which meets at
00:30 UTC on 3.703 MHz, Monday
through Friday. At selected net
meetings, a message will be sent over
the net which tells what the letter for
that night wi ll be. Contestants are to
collect the various letters with the
dates that each letter was sent. The
let ters form a word, such as " traffic."
The high scorer Wins, although there
may be more than one winner. The let­
ters and dates are to be sent to
WD5EAE, Steve Genusa, 2106 Park
AYe., Monroe, Louisiana 71201.

Iowa Counties Award: Sponsored by
the Mississippi Valley Radio Club, It
will be issued to any amateur who
has worked 19 Iowa Counties. Cost is
$1.00. Each additional 20 Counties
will be issued a new award at the cost
of $.50. Send the usual log data cer­
tified by two other amateurs or one
club officer to: The Mississippi Valley
Radio Club, 3518 Columbia, Daven­
port, Iowa 52804. (Thanks to Arnold
Adams, WB,S'UCP for the data.)

Gene Gotfriller, OE2EGL, who receiv­
ed #11 USA-CA-500 and #11 USA ­

CA-1000 to Austria.

The Key Station Certifica te.

* Heavy du ty air_wound induetor~ pennit correa resonance
on 80 and 40 metcn and can be adj~cd tor lowest SW R
011 1'- bands.

*~ fi~-band vcn icalto aw:mblcand adJuu .

* ~k. trim cles.iJTI mak~ the HFSV-lll " XYL ..pprtWcd"
and ~uir~ no gUYIng.

* Compare active element lengths "Band for
Band", for the HF5V-I1I 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 sill-band capability?"

More Useable Antenna for your Money

Only Butternut's HF5V·//I with
Differential Reactance Tuning leaves
the entire antenna active on 10, 20, 40,
and 80 meters! On 15 a loss-free linear
decoupler provides a f ull unloaded
quarter-wave conductor (with the ad­
added advantage of decreased wind
loading and lo wer center of gravity).

2. Nlhonmatsu, Ninohe.
3. Iyomishima, Mihara, Mikasa,

Miki , M isato, Misawa, Mlshima,
Mltaka, Miura, Miyoshi, Sanda, San­
joe.

4. Shljoonawate, Yokkaichi.
5. Gojoo, Gosen, Goshogawara.
6. Hltachioota, Mutsu, Rikuzen­

takada.
7. Nanao.
8. Hachinohe, Hachioojl, Oom­

ihachirnan, Yachiyo, Yarne, Yao,
Yashio, Yatsus hiro, Yawata ,
Yawa tah ama , Yookaichl, voo­
kalchtba.

Pa l. applied for

BUTTERNUT ELECTRONICS CO.
P .O. BOX 1411 St'. M, ,,'.'~,0,S,' TX 7'"' r. , ,~

Phone : S12 .... I. IiIiiiiIII
Request free catalogue today.

Please send all reader inqu iries direct ly

Noles
As per the data in "Zero Bias" by

Alan M. Dorhoffer, K2EEK, Editor of
CO, effective March 1, 1981, the cost
of all CO Awards will go to $10.00 for
non-s ubscribers and $4 .00 for
subscribe rs, or a $1 .00 decrease In
the present rate. The cost for the All
Counties Plaque will go to $35.00.

How was your month? Write and
tell me about it.

73, Ed, W2GT
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e monthly ,••rut. by

GEORG EJACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

LAST MINUTE FORECAST

For UPdated InlOl'l\'\lllion, ..,bllcr1be 10 bO-wMIIly
M...IL....-f'ROP. P,O. e.e. 1714. sn_ Sp1ng, MD 20902-

V.h.t. IonospherIc OpenIngs
The big news th is month should

continue to be the OX openings ex­
pected during the hours of daylight on
the 6 meter band. Some openings also
may be poss ible towards South
America between 7 and 10 p.m., local
time, as a result of an expected
seasona l improvement in trans­
equa torial sca tter propagation (TE).

There are no significant meteor
showers expected during February.
Radio storminess, however, generally
increases during February , with
associated increases in auroral
d isplays . Such storms Improve
chances fo r short-skip openings on
both 6 and 2 meters during the month,
up to distances of approx imately 1300
mil es . Check the " Las t Mi nute
Forecast" which appears at the begin·
ning of this column to determine on
which days during February radio stor­
miness is likely to occur. These"are
shown as Below Normal or Disturbed
in the forecast.

Shortwave Propagation
Handbook

Stock Is dwindl ing rap idly, and
cop ies may not be available for too
much longer. A few dozen personaliz­
ed cop ies, signed by both W3ASK and
N4XX, are still available for the regular
price of $7.50, postpaid. (Add one
dollar fo r surface shipment outside
the USA, and $3 for air shipment.)

The Shortwave Propagation Hand­
book explains the many facets of
shortwave propagat ion In simple,
understandable language. It Is also
full of do-it-yourself Information for
predicting propagation openings to all
areas of the world on the shortwave
bands, as well as forecast ing day-to­
day condi tions.The book is the first of
its kind for the radio amateur, short­
wave listener, commercial user, and
all others who derive pleasure or profit
from the shortwave spectrum. Per­
sonalized cop ies can be obtained
directly from: MAIL·A·PROP, P.O. Box
1714, Silver Spring, MO 20902.

73, George, W3ASK
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CE o.
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W~ '_p<H:1fJd . /gJI<t1qlJ. ,iry n: A_Excellent opening,
lbc.pllol..'Y slrong. . leedy SIll"" 1I"'l''' then
Slil+ 30 ce.

e Good 01*. .... noodoo.Wy I Il'llng IligNIil ,i"" be-
_ S9 &rod !It. 30 dB, ..." IItIIe f8dIng or ......

C-F.., opel*lg,~ ber w. modeo.1eIy . trong arod
........ -vtnlI bel._.S3 and S$, wlll'l _11dlng IO'ld-O_Pool' opening, willi weeI\ slg.... varying bali,.." $1
. 1'1(1 S3. and w11l1 conelderable riding alld 1lQiae.

E_No opening e>.pected.

HOW TO USE THIS FORECAST

1. Find PfOf»~- /rIdU De • • 1Id with partiClJlar band
0jM*'III1Jtm Po\JPOiljliIlonCl'..-_~og CIi'l Ihe foIow...-

2. WItll thept~_-. ... Ihe --. ..... loflnd
Ihe ...pec:tItd~ quelify •• . '-It with \fie bind
ClJ*lillg IOf any _ of the month. For eQlI'PI. en
~ shown In lr. d'Wt!I with. ~riOrIinI*_ of
3 will be g-ood Ie) Fib. l sl-3,d. ral' lC) on U'e 411'1 . 1.1•.
to-pool/CD) 0" Iho 5tl'l, etc.

160 meters, but with consi derably
weaker signals and higher noise
levels.

Between Midnight and sunrise It
should be a toss-up between both 40
and 20 meters fo r OX honors,wi th both
bands open to many areas of the world
during this period. Fairly good OX con­
ditions to many areas of the world
should also be possib le on 80 meters.
Be sure also to check the 160 meter
band fo r some unusual OX openings
during t h i s period, particu larly
towards the south and the west.

All in all, February should shape up
as a really good month for OX condl­
tions on all the amateur h.t. bands bet­
ween 160 and 6 meters !

This month's Propagat ion Charts
contain band opening predictions for
major OX paths for the period
February 15 through April 15, 1980. A
short-skip propagation forecast for
February appeared In last month's col­
umn.

D.,·lo-D. , Co"dltlo". E_,..cfH ' or F.b<u. ' , 1M1

....
E_p<H:fW SIg,.. ,OwUty

P•...,...,.Uon1_ ) Q) l2J 111

Abo¥e Normal: 12.22-23 ABC

HlglI Normal: 1-3, 11. 2l).21..."
Low NOf",a l: 4. &-7. ~IO.

13-14.18-19.21.2$

e.low Normal: 5. 8. 15. 17

DISlurbed: 16

T he present sunspot cyc le conti nues
to decline slowly from Its December
1979 peak level of 165. The Swiss
Federal Observatory at Zurich reports
a monthly mean sunspot number of
162.9 for October 1980. Dally values
ranged widely from a low of 96 record­
ed on October 5th to a high of 260
observed on the 11th. This resu lts In a
tz-montn running smoothed sunspot
number 159, centered on April 1980. A
smoothed sunspot number in the low­
to-middle 13O's is forecast for Feb­
ruary 198,.

Solar activity continues at a high
level,and this should produce general­
ly excellent OX cond ltons on three
bands during the daylight hou rs of
February. Fifteen meters should be
the best band f rom shortly after
sunrise through the late afternoon
hours, with 20 and to meters not very
far behind. On days when propagation
condi t ions are High Normal or better,
look for bonus OX open ings on 6
meters as well. Open ings should be
possible towards Europe, Africa, and
Ina generally easterly direction before
Noon, towards the Sout h Pacltlc and
the west during the late afternoon, and
towards Central and South America
throughout most of the daylight hours.
A •• in the OX Propagation Charts on
the following pages indicates the best
Urnes to listen for OX openings on 6
meters. This may be the last season
during the present solar cycle when
widespread 6 meter OX openings may
be possible.

From sundown to Midnight there
often may be as many as five different
bands simultaneously open for OX.
Fifteen meters is expected to hold up
well past sundown for OX openings to
Central and South America, Antarc­
tica, the Pacific area, and the Far East
and Asia. Twenty meters should be
open for OX to most areas of the world
during this time period, wi th signals
strongest in southerly and westerly
d irect ions. Good OX co ndi ti o ns
towards the east and the south should
also be poss ible on both 40 and 80
meters. Some openings In the same
directions also should be possible on

11307 Cla ra s t., Silver SprIng, MD
20902

Sey You Saw It In CO Febru ary. 1981 • CO • 67



HOW TO USE THE OJ( """... ""~I ~~ "'" OJ 18>22 (1 1 "'"'- 07-<18(1) 07.Qil (I) "'"" 18>20 (1)
PROPAGATION QlARTS -- 18>21 ""." """'0 ,.... 0& 10C2l l»11(2) 07·13 Bl ..~"I .u.O'IMI_op_,orour " ••'0'''__,ThiI

08-11C31 l»n f) 11)II C3I 11-12 131 1:).15 21·22 (1)
lH2m

11·li 1) 11·12 (oCl 12-16 141 ISo18 C3I Z21 (1)'E.'lm USA O'IMI an ~..-d.. '" 1,2.1. I ,a 1(1),&. f(,GI 12-13 ,..... 12-13 (2) 16-11 C2l 16-li (oCl_ f(,VI.- .. .,. USA_~ caII __ ..c.n-s.. "'" ~.,,,

13-1" 11) 11.18(1)
~~.,. Cent.. USA O'IMI .. .,. !!>. • _ 0 _ , 'he v-..... = ""'OJ 1l-l31)"·

USA OWl In .,. 1 _ , _, _ ..... __.,.. ... se - 21-22 (I) ".., ffleurar;y .. ... kHI_ 1Q7 __ """'-' 1().13~) 07.QS Bl "'" OJ «>01 (1)
~1)2 ThiI PI'*k__ 01' _ _ 'V' ... IouncI __ - ..., J .,,, ""."1().12 (1) l»n (I) Ell' " .. 08-11~ .... OJ 12-1.. Bl 18>20 (I)-.plOP•• _ t.>d o;oIu i.i (to 1I"O'OugI'I8:l~"".

12-11 e;!) 1..11 (1) .,.,.. 11-13 1»12 C2l "M ...."I*t-=ular OJ( ...-goon. .. _ .. _ '-" ""'" c:oh w loI_ 1"11(1)
~~

,.... 13-16 (oCl 12-11 C3I 16-1' C3I 2U3 (I)O'IMI, M· "",""a'n _ bMl ,_ 10 ....., .... leo_ ...." 16-11e;!) .." .. ..., .. 20,22 (I)·• . 'Ir- 21-22 (1) "., OJ 17·18 (1) ...." ~., ..
3 ThiI pi<lJMljW___x IS tI>e ....- tr\Iil~... ( ) ,."" l»11 (1) 07.QS (1) "'" OJ .... OJ 1:).15(11' · $20 (1) 22-23 e;!)

......._oI'.-;IIII'___ . 'V ""'''''''.ondicIoln IlI-Zl (I) .,,,,, "'.., .. 23«1 (I)
__01'.,.,.. -.nv _ rnotlIh 0'1 _ II'Ie _"'"'9

""'m l»11(2) .,.,... 07.(111 (1) 07.(18~ Q&07 (I) "'" OJ•.opao;_ 10~ pIao;o ..~ ,." 11·13 (1) -- 16-20 (1) .,,, "'.." 1&20 (I),..,
~~

1().11 (I)
0Il-1I ~

til Ol: , • og .-oc:c... 0'1 .......~ 22 oars
17-1' C3I1:It~ -.ad oca.~_ I. _ 22 GayS l &l i (1) ..",''''ffl ".., ,..." 16-1'(2)ClI:- -.v -.ad oc:wr~_ 7 _ 13 ISo,. 2'1-22 (I """" 21-22 (I) ...,..

(110~1 _ill IIlOuId oc:wr 0'1 '""~ 7 GayS (12<0 (1)
21-23 ffiAittOf 10 the "'"I.Ml JWnu\. FOf....r · III "'" !lIolI'''''''''' 01' IhII - ca12 (I) 07.QS Bl 1,." (I) """'IJI .... ,

COIo,imi'> IOf .,. a.;t..... <MIa'S 0'1 _ an 0i*"0"lI ..th • ..,'" 12-1" (2) .,'" 111-2"\ 121 """ "',- l»10 (1) C6<le (I' ""'IJI ()1.07 (I)
1jlOC" iC pi • "ll""- ""'"" IS Io....y 10 OCC... _ the~ .- , ..11131 10.13 (1) ~..... ""."" - 10.12(2) 1»10 (2) ctce
Q\>OI,ly I....t c;an be ••poettod biltl o;l 111-18 (I) 1:).11 (2) zaca .. ""',,, 12-11(1) 11)12 131

.,"'~l&li 131 l&l i l3t ecce .. OH18 (I)
1&11S! 12·13 (2) 11)12• T..... Ihown In 'he Chan' .... ,n lhe 21.roour 1,.._ .

111-20 ffl 111-21 14) ""'7(2) 0 1.(13 or 11-1i l :).H (II 12·11 I........ 00 'I _IQht, 12 •• noon, 0 1 '1 I AM, 13" I P.M 2lJ.21 I 21·22 ffi "'.. '" esos CO· 111-20 (2) 1].21 (2) 1&21~ Apptop<oa1• • ,-.m tima '....Md, not GMT. Tocon..., 16-18(1)" . "... (».11 (2) 0&07 (1)" 2lJ.21 (1) 21-22 (1) 21·23 (I)10 GMT, add to lhe to"," shown ,n the appI'09".'. chari 8 ""'" Fw Eatl 1~18(1) l»11 (1l

""'! =~
hou.. ,n PST ZOna, 7 1'00.-. '" MST Zona. 1 """'I '" CST ......stnllasl.

~"~ ....~ cece " ~~ 18-11 (2) '''18(1) "'..Zona, _ ~ 1>0.-1 '" EST Zona Fo< • .-..njll., 13 hOIIfI ,n 1..15 I .,." 00-10(") 17·18131 I8-H (2) .,'" CJll.08 (1)
W"'''noton, O C ,,'8 GMT. Whan it 'I 20 1>0.-1 ,n Los 1~18 12·15 I 10.12 ~ ~1lI l&li(2) 11.19 14) 1().12 cr.o7 (1)'
Angaln. ,t II 04 GMT, etc. 18-18 15-16 12·15 1 111-20 (I) 19-20 13I 12·16 I)

16-1' 1&19 15011 CI2.ai (1)" 2lJ.21 (2) ,.'"~ Tha chart... _ uPOf' • tr.,.mlllaG po-. 0'~ ..'" 111-21 121 11·21 (1) ....". 21·22 (2)

....m
*1Il" c _ , Of I ~" .ll.ll 0'1 _ocI.""0. "'PQIa ." ...... 2lJ.21 (1) 21·22 131 ~..." 0&01 (1)· "..,• """"........1. '9"\ Ibc>oe gro...nd 0'1 leo _ 8:l moter-s. 17·1'(1)"· ".", ffl ...... coca_ • I\a/!"'.".ooth _ ll"O'""ll on «l _ 20 .......,. "'" " caca " "'., t_ ... II. '9'" _ ll"O'""ll 0'1 I~ _ 10 _I FOf In(l6 (1) - 10-12 (1) 00-12 (1) 11·1i Bl 22.(1() i11..", ~ db~ _ 1_ .. ,..........., the.oo" I;' CalII:JI:.- ~ =Bl C&05 (1)

"""" 1&$ Sl _. 12-11(2) 12-14 (2) 111-21 00'" "__~ _ ""'-bJ'__ toreK" tOcI8 10M. " _ .,.,..
"'"" ...... ..'" - , ..18131 1"'16 (I)

~f:
ot....

~bJ'__ _. 08-18 (oCl 07·11 Sl .... .. """ .. Z " o;l '6-19l1) ...." "'""Nuda" 1&18 ~ 11·13 OIl-10 C3I csce .. 111-20 (2) 1&19131 ...... 07.(18 (I)1 1"loQIIgaI..... .... c:onuontod '" _ 0wI1 ..... -..
""-~ 1&19 (2) 13-1'14) 1(). t.. 121

cece " 21)-21 (1)
~~ "'"" ooa2 Bl"-.d Ifom _ <lala jlUtlI......, bIr "'" I'" t 'lllla tor - 111-20 (1) ..~ .. ,..1&Q 0&01 111 n ·l1 (11". "'.... """ .T-..cao.....~ 01' "'" U S 0allI 01' Com- - (»,11 (1)" . ~.,,, - .. .... IJI· 17.$ (1)· '
".," .," .. «>01 (I)"~, Boo... . CWo"""" llCOO2 22.(J() (11 ...,.. "'" . 0142 (1) 1l).I I (2)

I~",..~ ln05 (W 11·12 (1)

February 15 · Apl11 15. 1981 O&07Sl 15-11 (1) 1»'1 Sl ........, ' ,
OIl- I 1 (1) 07.(18~ """" 02<lI (1)

~.," 07-10 '6-17(2) ~..,
''''15(1) .,,, "'.... """' ..TIr:ne Zone: EST (24-Hour TIme) "" 1().13(1) 11·18Q coca .. lSo16 (2) 11.14 (1) (lI.l0 (oCl """ "Argsntq & 13-151:1t 13-15 (2) ,.....

"""" 16-18l1) 1"" 8 CO') 1().12m07.(18 e JEASTERN USA TO: .......... 15-17l1) 1~IIC3I .,.,.. 0I«i (1) 1&1' C3I 1&
18 Bl 12-14 I 01<16 W17·18 (2) 1&2(14)

"""" 21.Q5 (1)·
111-20 ffl 1&1' 1"11 eeoe " .'" " '" - 1&1' (1) .." .. 01<16 (11 2lJ.2"\ (I ,..... 1&-21 (I) 0&47 (I)·- - - - 08-12 (1)' · ,."'" "'"" 1&18(1)·· 21·23 (2) ~..."VJ I-&. 0&08 (1) 0&01 (I ) (l()(IJ (I I H ·'8(' )

15-17 (1)" . 23.Q0(1) 07.Q9 (1) 23.QO (1) 5S""".. (»,10§ "'.." :r::~
1&1' CO') ....- 1&17~ 12·1& Sl 1&20 (1) 23(l1 (1)

=-A~
10.12 0&11C31 111-22 (3) ....., 17·1' 1&18 .."" 01.Q5121
12-13(1} n ·15 (I)

""m
2241 (4) Antaretil;a 111-20 (I) 1&21 PI ".., '" 05al (1) ~i. 0748 (1) 0&01 (I)

~s
I&til')

1:),14m I~II PI 11-13 01.(12 (3) 21·22 (2) ...." ""',.. ...." 07.Q'l (2) .."'"'''''5 1 1&17 ffi 13018 4 "'., ~ 22·23 (11 l::Sl ....... (».10 (3) (11.10 III

""I ..... '"l»11 1!'· 17·18 (I ,." """ , """- 11)18 (4) 10.13 (3l ISon

~~
".., 19-21 1· 08()ll (1) COOnt.... of 1&18 t3I 1:).19 \1) 17-23 ..noo ' of SolItn l&li(2) 19-20 (3l .... """Ql)(t2 (I)· ""... 19-20 (1) 2lJ.21 ffi "'''' .... ,

"""- .... IJI =Sl """~
11.19 Sl (»,1 1 IT}"' 21·23 (I .... 19-21 1 ',,,,,,,, .,'" "'., ,." Time Zones: CST & MST 2HXl '

~
11)11 131 09-12 (3) ~ 11 2241 (3l lXHl5 r,!,
11·12 (2) 12·13(2) 0 142 (2) (24·Hour Time) -- OH18 (1) 0&01 (I) 13-15Bj 19-20 (1)12-13 (I) 1:),14 (1) "'.... 02.(131

'
) CENTRAL USA TO: ~

cal0 (3) 01·10121 1S-16 ....."1»14 (2) 26(11 ll" 10.12121 10.13(1) 1&18 C3I """ ..1"'18\31

~
12·14131 1:).11 (2) ,.." .. "'.,"1&2"\ (2) '''''6(1) 1...16Pl = f: 030l (II2"\.(1() (1) 1&11Pl 1&20~ 2H13 1W

Ir::: lBOJBl ~Bl ~Bl
1&2O(t) '" " '" - 17-18121 .." .. """ ..,...... .,,, .."'" - - ..- - 1&19 (1) "..,,, "'.."~. 11.12C31 .,"..

0&
12 ii 23.Q0(1) 'IJ I..... & 0&10(1) 0748 (1) 00.(l8 (I) 11·19(1) 09-11 (1)· · 0001 (1) C6<le (I)

"-"" 12-13 (1) 1().13(4) 12-11 20-23 (11' """.. 11)12(2) ...." ...." 19-22 (2) ''''6(1)"·
1:).1.. C!) ''''5 ,-a 12-13 (1) 08-1IC31 (»,11 (1) ""'.. - '''''8 (1) 13016 Bl 1&1' 1

'
) 22-02 (111... 15(1) lSo17 f4I """" ,.... 11·13 (4) 11-13 (2) 00'" " ...... 1&19 (2) 1&18 .."'" """"17-3lC31 13-11 f: 1:).15 PI 0142 (1) ........ 111-20 (1) ,." ..

9~
01-05 (1)

~~
''''5 ISoI1 (oCl 2lJ.22 (I) ' ~.,,,

ISoIfI (1' 17·20 C3I ".., ffl· 22-23 (1)

I~" ....." 0001 (I • "'..01·10 (1) .... 0' ...." 18-20 (1) Nuda" C6<leSl 07.QS (I) 07·10121 111-22 ffl .,,,,,.... 1().12 (2) (»,11121 .'3SI .."" ,-a .,,, ...." 10.13 Bl "..,12-13 C3I 11-1.. PI 1:).15 "..,.. ~ 11·12 (I) (».12131 1:).15

""""130 1~ (oCl , ..11 (oCl ISoI7 PI """" 12-13121 1~18l3t 2241 (1)' Time Zone: PST (24-Hour Time)1~1& C3I 11·18"
~~

lJ2.03 (f) 1:).11 (1) ,..,,,
.."" 1&19 (2) 22-02 (1)" 2lJ.22 (1) WESTERN USA TO:1&1' (f) 111-2"\ (I) ".."ca12 (f)·· Cl:W7 (1)

'" " '" -"'""'"" 0748 "I 1&10(1)

"""m
1&20 (1) ...... 09-10 (I)

=~
.... OJ 111-22 (I ' - ..... ..... -,.... calO(2) 1M2 (2) 07·1" I """" Medii.· 11)11 (2) ...." 21).22 (ll"

-~ 0748 (1) 111-20 (I'10.11~ 12-14131 1... 15 23.QO (I) ~. 11·12 (I) 0Il-12 (3l (11.12 (1) 08()ll~ 00.(l8 (I)
11-13( I"H (I) 15017 21-23 (I )' Middle East 12·13(2) 12-14 (2) ,,,,,,,.

~" IJ8.10 (2) ...." ..""13-11 rn 11·18 ffi
""'~

13-14 (II ''''8131 Nortn Atne:II 11·12 (I) 10.12 (3) (».11 (I I 22.(X) (II, ... ,5 1 1&19 I ..~ ,..,,, 12·13 121 11-11 (2) 2l).22 (I)"11-13 I·' 21-23 I

~~
13-11 (I) 1"'18 131.... 19-21 (1) 1& li (2)"'., 0 1.(12 (1) 111-22~lXlaS (I)

"""~ .... ~ ....~ ~ffi 1&20~ "..,....... 09-11 (I) 07.Q9l l) 12.14(1) 111-23 (II ""~c.a ~" .,'" ..'" Cenlral & 08()ll (I) 0748 (II :r::; 111-21 ffi""".. 11·13 (2) (»11(2) 1...18 121 """ " 11-12 10.13 12-15 (2) 2341 1) """""'" OIl-l0 ffl ~gj 21·23".. 1:).15 14J 11·13(3) 18-18 (3) 0142 II) 12-11 (4 13-18 I 15-11 (3) 21.0) (1)· E...rope & 1().1 1 1 0Il-12 1 "'" ,l~ t6 l3t 1:),11 (1)

~m
23<11 (ll" '''''' gj 1&17~ 11·23 (I) ~

11-12 (1) 12·1" 21-23 (ll"
1&17 (2) 11.18~ 1&11 17·19 "., .. 19-21 (1) ''''''17·18 (1) "'.. "'., 17.18(1) 111-20 (I ) ~.." 1&11
l»11 (I)". 19-20 (I) """ " 0&10(1 )'· 02.()1 (1) 11-18(1)

68 • CO • Februa ry, 1981 Say You Saw II In CO



\

n
o,";s""" at u.... 'CO 1fl(luIU,". inc.
P O_Bo.o 2000. Peorill. Illinois 61601

AT ROHN YOU GET THE BEST

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work comple tely on the
gro und when install ing o r
servicing antennas or rotors.
This eliminates the fear of
c l imb ing and working at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep yourfeet on the ground.

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

00 not Inempllo rille Intenn. or
Inlenn. IUPpert ne.r powe_ lIn.l ­
You Cln be KILLED.

25G Tower to a
FOLD-OVER

"

How You
Can Convert
Your Rohn

Send For ROHN'S Complete Amateur
Radio Tower Catalog- $2.00
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Canadian Government Investigates
Improvements To Television Receivers

For almost a year, the Canadian
Government, through Its Department
of Communications. has been In­
vestigating the need for improving
the performance of television
receivers. The ongoing study resulted
from the realization that the televi­
sion receiver is a key element in a
variety of systems that use video
displays ... systems such as TV
broadcast receivers, data and video
processing systems, eatettlte and
cable distribution systems, video
recording devices, and equipment us­
ed for interactive consumer services.

The specific objectives of the study
are many, and Include the need:

• to determine what Improvements
are technically possible for existing
and planned designs of television
receivers.

• to gather information on the ef­
fect of receiver improvement on spec­
trum planning, frequency allocations,
interference rat ios and other perfor­
mance parameters.

The Department noted that "as the
number of services using the radio
frequency spectrum continues to in­
crease, the resulting congestion pro­
duces a greater number of in­
terference complaints, (a great pro­
portion of which) are due to spurious
responses in the TV receiver."
Specifically, It noted that today's
television receivers are susceptible to
Interference from sources such as
f.m. broadcast stations, other TV
broadcast stations, land mobile radio
systems, general radio service
systems (including CB), and amateur
radio systems.

In its original solicitation for com­
ments ("Discussion Paper on the

*8603 Conover Place, Alexandria, VA
22308
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Need for Improvements to Television
Receivers," March 1980), the Depart­
ment stated that It considered im­
provements in television receivers to
be essential to the efficient utiliza­
tion of the r.f . spectrum.

Canadian Radio Technical
Planning Board
Whitewashes TVI Issue

In response to the Canadian
Department of Communications' re­
quest for comments on television
receiver design (see Item above), the
Television Broadcasting Committee
of the Canadian Radio Technical
Plann ing Board (CRTPB) provided
what can only be termed a
" whitewash" of the issues involved!

Despite the fact that the DOC
Issued the request for comments In
March 1980, with responses due 1
September 1980, the CRTPB claimed
that it did not have the time to provide
specific answers to the questions
and conceptual proposals included in
the DOC document. Instead, the Com­
mittee discussed some general prin­
ciples involved In television receiver
design, although it avoided any men­
tion of the problem of poor rejection
of out-of-band signals by today's
receivers.

The lack of response on the part of
the Committee can be traced directly
to the fact that it is not convinced
that a need exists for improving
television receivers. In fact, members
of the Committee are said to hold
widely divergent views on the matter,
ranging from "let the marketplace
decide" to "if the government wants
standards, let them go ahead and
make them."

It is hoped that sponsor organiza­
tions of the CRTPB (which includes
the Canadian Radio Relay League

[CRRL]) have responded to the DOC In
a more responsible and objective
manner than did the Television
Broadcasting Committee.

Haggling On TV
Receiver Specs Hurts
Consumers, Industry

The continued haggling between
government and industry in both the
U.S. and Canada in the matter of
susceptibility standards for televi­
sion receivers and other electronic
home-entertainment devices certain­
ly hurts consumers in both countries.
But it also hurts the manufacturers
as consumers turn to products that
are better designed and assembled,
and that can operate in today's r.t . en­
vironment. In many cases, these pro­
ducts come from abroad. Thus, the
poor performance of many domestic
television receivers In the area of r.t .
susceptibility Is but one more exam­
ple where an industry (here, the elec­
tronic home-entertainment Industry)
has failed to recognize that attention
to performance standards is essen­
tial to improving its reputation and
sales.

This problem . . . that is, of a battle
between government agencies and
various Industries regarding
consumer-related Issues ... was the
subject of an editorial In Business
Week by Robert B. Reich, Director of
Polley Planning for the U.S. Federal
Trade Commission (BW, 27 October
1980). Wrote Reich, "While American
business and government have been
fighting tooth and nail over consumer
protection, other nations have been
using consumer protection as a
means of Improving Industry perfor­
mance and enhancing national
reputation for commercial quality."

White manufacturers in Sweden,
France and West Germany have
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pioneered exacting standards for pro­
duct performance, noted Reich,
" American business has deluded
Itself into spending millions of
dollars to stall new regulations." The
result has been a steady march away
from shoddy products, with many
U.S. businesses los ing the battle of
the marketplace.

We would only comment that the
U.S. home-entertainment Industry
could, If It wanted to, turn the matter
of r.f. susceptlbllity into a "plus" by
bUilding and marketing devices that
could operate without interruption In
today'e r.t. environment. The German
manufacturer Grundig did this in the
mid-1970's with the introduction of its
Super Color television receiver (a
device that could operate properly
even with an operating amateur
transmitter connected to Its antenna
termtnatet). Regardless, If the prob­
lem of interference to electronic
home-entertainment equipment Is
ever to be solved, Government and In­
dustry must take Joint responsibility
for protecting the consumer, and for
Improving the quality of products pro­
duced andlor marketed In the U.S.

R.F. Interference From
Consumer Products
A Growing Problem

As noted In an article which ap­
peared in the Wall Street Journal
("Should Uncle Sam Stick His Nose
Into Uncle Jake's Teeth: FCC Defends
Plan to Control Such Ultrasonic
Devices As False-Teeth Cleaners), the
number of devices that may cause r.f.
interference is growing rapidly .
Among the devices now being ex­
amined for incidental radiation is a
false-teeth cleaner produced by a ma­
jor manufacturer of hair-coloring pro­
ducts. While the manufacturer is yell­
Ing "regulatory overkill," however, the
FCC claims that It is chartered to pro­
tect communications and that It has
the rIght to regulate the product's in­
cidental radiation.

The WSJ article stated that ln­
clcental radiation can wreak havoc in
the radio spectrum, and can interfere
with such critical operations as those
related to flight-control communica­
tions at major airports.

In response to the WSJ article, the
ARRL, In a leiter to the Journal, noted
that r.t.1. Is a hidden problem In that In
most cases, the consumer does not
know the source of interference to his
or her home-entertalnment products.
Further, continued the league,
manufacturers have shown li ttle will­
Ingness to filter their products so that
they don't radiate energy that could
cause interference. In short,

marketplace forces have simply not
worked.

What's the "bottom line"? Accor­
ding to the League, the incidental
radiation problem can only be solved
at this time through strong regulatory
action on the part of the FCC.

AMRAD Seeles Technlcelly
Oriented Members

The Amateur Radio Research and
Development Corporation (AMRAD) is
a technically oriented club of about
300 radio and computer amateurs.
The purposes of the organization are:

• to develop skills and knowledge
in radio and electronic technology

• to promote basic and applied
research

• to organIze forums and technical
symposia

• to collect and disseminate
technical Information

• to provide experimental
repeaters and other services to Its
members

AMRAD currently operates the
WD41WG/R repeater, an open
"machine" for data commun ications
(Including RTTY), voice and various
experimental modes. The organiza·
t lon also provides an $-100 com­
puterized bulletin board system, and
has recently begun operation of a
handicapped education exchange
(HEX). A newsletter (AMAAD Newslet­
ter) is mailed monthly to all members.

If you wish to Join one of the groups
working on the state of the art In
amateur radio today, contact:

Mr. Paul Rinaldo, W4RI
President, AMRAD
1524 Springvale Avenue
Mclean, VA 22tOt

Carlos Roberts, FCC
Recelres 1980
Presidential Award

In September 1980, President
Carter selected three FCC employees
for Presidential Rank Awards. One of
those selected was Carlos V.
Roberts, Chief, Private Radio Bureau
(PAB).

Roberts, 33, was cited for his
leadership In fostering innovative
changes in regulatory philosophy,
especially in the area of deregulation,
and in improving the operating effl·
clency of the Private Radio Bureau.
The PRB regulates such private radio
services as land, maritime and
aeronautical mobile, ca, and
amateur radio, areas that comprise
the majority of licenses issued by the
Commission.
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RSGB 7 MHz Contest
Phone: Feb. 7-8 C.W.: Feb. 28·Mar. 1

The same rules as used last year
have been retained with one excep­
t ion: the contest now ends at 0900
GMT.

Bands: Phone-7.04 to 7.10 MHz.
(This will require split frequency
operat ion for the U.S.) C.W.-7.00 to
7.04 MHz.

Exchange: AS(T) plus a progressive
contact number starling with 001 .

Scoring: Stations in Europe score 5
points for each aso with a British
Isle station.

Mu ltiplier: One for each different
Brit ish Isle country prefix worked .
(G2, GC3, G04, GW4, etc., a maximum
of 42 possible. No credit for GB
prefixes.)

Final Score: Total aso points
times the multiplier prefixes worked.

There is also an s.w.1. sect ion with
the scoring same as above. Overseas
li steners to log British Isles stations
only.

Award s: Cert ificates to the tst .
znd. and aro place scorers in the
Br it ish Isles, Europe, and non ­
Europeans.

The phone entries must be received
no later than April 4th, the c.w. April
25th. They go to: The RSGB HF Con­
test Committee, c/o P.A. Miles, 28
Scotch Orchard, U chfield , Staffs,
WS13 60E England.

CWSP DX Contest
Starts: 0000 GMT Sat. , Feb. 7
Ends: 2400 GMT Sun., Feb. 8

This is the second contest organiz­
ed by the CWSP, " Grupo deCW deSao
Paulo."

All bands, 3.5 through 28 MHz, C.W.

are cla imed for both stations, the call
sign of each must appear in the
stat ion-heard column.

Certificates of Merit will be award­
ed at the discret ion of the White Rose
Radio Soc iety.

Entries shou ld be sent to: Da.... ld
MacGregor, G410J, 8 Ma nor Court,
Shadwell, leeds lS17 BJE England,
and should arrive no later than March
17, 1981 .

Calendar 01 Events

• Jan. 23·25 CO WW 160 Meter C.W.
Jan. 24-25 White Rose SWl

* Jn/Fb 31 -1 French C.W. Contest
Feb.7-8 RSGB 7 MHz Phone
Feb.7-8 CWSP C.W. Contest
Feb. 7-9 Two land OSO Party
Feb. 7·9 Vermont aso Party
Feb.9-10 land 0 Uncoln Party
Feb. 14-15 aCWA C.W. aso Party
Feb. 14-15 Yl·OM Phone Contest
Feb. 14-15 Dutch " PACC"
Feb. 21 ·22 ARRl C.W. OX Contest

• FblMr 27·1 CO WW 160 Mtr Phone
• Fb/Mr 28-1 French Phone Contest
* Fb/Mr 28-1 RSGB7MHzC.W.

Fb/Mr 28-1 Yl-OM C.W. Contest
Fb/Mr 28-1 G·aRP C.W. Activity
Mar. 7-8 ARRl Phone DX
Mar. 14·15 aCWA Phone aso
Mar. 14-15 Virginia aso Party
Mar. 21 ·22 Bermuda Contest
Mar. 21 ·22 Commonwealth Phone
Mar. 21 ·22 BARTG Rn y Contest
Mar. 28·29 CO WW WPX SSB
Apr. 4-5 ARAl Open CD Phone
Apr. 4-5 Poli sh C.W. Contest
Apr.8-g OX-Yl to N.A.·Yl C.W.
Apr. 11·12 AAAl Open CD C.W.
Apr. 15-16 OX-YUN.A.-Yl Pho ne
Apr. 18-1 9 Poli sh Phone Con test
Apr. 25-26 King of Spain Contest

• Covered last month.

Logging Is lim ited to the 1.8, 3.5,
and 7 MHz bands. Phone and c.w. re­
quire separate logs; use a separate
sheet for each band.

Score 1 point for each station
heard on each band from one's own
continent, and 5 points If stat ion
heard is outs ide own continent.

Multip ly total points by number of
different countries logged on each
band, added together for your final
score.

Call areas of the U.S., VE, VK, and
ZL will be cons idered as separate
countries for scoring purposes.

The practice of logging a series of
contacts made by one station is not
allowed.

Your log should show the follow­
ing: date, time in GMT, band, stat ion
heard, station being worked , and
report at the SWl's location. If points14 Snerwooa Road, Stamford, CT0690S_______________-----'-__-----J

White Rose SWL Contest
From 1500Z Jan. 24 to O9OOZ Jan. 25

Here's another one for the short­
wave listener. This one is organized
by the White Rose Radio Society of
Great Bri tain.

J ust a reminder calling your etten­
tlon 10 ou r 160 Meter Phone Contest
at the end of the month. The ru les
shou ld present no problem to those
of you who have partici pated in our
CW. Contest. If your 160 act !v ity has
been confined to lower s. s.b.,
however. and you want to join In the
fun, you will find complete rules in
last month 's issue. Even i f you do not
plan to operate on a competiti....e
basis, you might t ry bu ild ing your
total for WAS on 160. We might even
be ab le to pro.... lde you with a couple
of new 160 OX count ries, provided the
" OX Window" is kept free of U.S. and
VE contest act!....ity. You're just not
going to hear those weak DX stat ions
if you clutter up the " DX Window"
with sta teside DRM.

r may be wrong, but I anticipate
that there will be a lot of ruffled
feathers for you fellows who plan to
part ic ipate In one or more of the
many contests and aso parties
scheduled for the short month of
February. I don't propose a cutback in
the number of contests, but I would
suggest that the organizations who
have scheduled their activltles on the
same weekend should get in touch
with each other and plan their sug­
gested frequencies so that there will
be a minimu m of conflict. This
especially appl ies to stateside aso
parti es.

There are at least three or four
more con tes ts that are usually
scheduled for February that I na....e
not heard about e....en though I have
written to them requesting informa­
t ion. Add them to those already
listed, and we·ve got ou rselves an
alm o st impossi b l e o pe ra ti ng
schedu le. Good luck; you' ll need i t.

73 for now, Frank, W1WY
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only. Single operator, mutt l-operator,
and ORP single operator (limited to 10
watts input).

Exchange: RST plus a OSO number
starting with 001. CWSP members wil l
add CWSP to the report.

Points: Same country 1 point per
OSO, other countries same continent
2 points, count ries in other continents
3 points .

Multiplier. Each DXCC country and
each Brazilian prefix (PY1, PT7, PS8,
etc.) counted once only regardless of
band.

Final Score: OSO points from all
bands t imes the fina l multip lier (all
band scoring only).

Awards: Cup to the world winner,
medals for each continent, and cer­
tlficates for each country. Also special
awards for CWSP members, ORP win­
ner, Brazil , and Clubs.

Mailing deadline Is March 15th to:
CWSP Contest Committee, P.O. Box
15098, Sao Paulo 01000, Brasil.

In the 1980 contest WA40ML was
the top scoring single operator U.S. en­
try, andW10PJ was the rnultl-cperatcr
winner.

Two Land QSO Party
Two Periods (GMn

2100 Sat. Feb. 7 to 0800 Sun. Feb. 8
1300 Sun. Feb. 8 to 0300 Mon. Feb. 9

Rest period from 0800 to 1300 on Sun.
Aga in s ponsored by the South

Jersey Contest Coalit ion, it' s the
sta tes of N.J. and N.Y. work ing the rest
of the wor ld.

The same station may be worked
once per band and mode, mobiles and
portables each time they change
counties.

Exchange: RSm and OTH. County
and state for Two Land stations.
States, province, or count ry for others .

Scoring: Each OSO is worth 2
points. Two Landers multiply total
OSO points by number of (states + VE
provinces + countries + Two Land
counties) worked. (N.J., N.Y., and the
U.S. are multip liers).

All others multiply total OSO points
by the number of Two Land countries
worked per band (83 per band, max.
total of 498 possible).

Frequencies: C.W.-1805, 3560,
7060 , 14060, 21060, 26060.
5 .5.B.-1615, 3900, 7230, 14260,
21355, 28600. Novice-3725, 7125,
21125,26125.

Awards: Certif icates to the top
scorers In each Two Land county,
each state, VE province, and OX coun­
try. A lso top mobiles, portables,
novice, multi-operator, and club.

Logs with 200 or more contacts
should include a dupe sheet. Indicate
each new multiplier as worked. A sum­
mary sheet and the usual signed
dec laration are also requested . A
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large s.a.s.e. will get you a copy of the
result s.

Logs go to: South Jersey Contest
Coa lition, cIa John Bokales, W2KI, 270
Land ing Road , C larksboro, N .J .
06020.

Vermont QSO Party
Starts: 2100Z Sat., February 7
Ends: 0100Z Mon., February 9

This party Is again being sponsored
by the Central Vermont A.R.C.

The same station may be worked on
each band and mode for OSO credit ,
and mobiles in each county change.

Exchange: OSO no., RSm, and
OTH. County for Vermont, ARRL sec­
tion for others.

Scoring: Vermont stations score 1
po int for each contact and mul ti ply
total by the number of ARRL sections
and countries worked.

A ll others score 3 po ints for each
Vermont station worked and multip ly
total by the sum of Vermont counties
worked on each band (14 per band
possible).

Frequencies: C.W.-3685, 7060,
14060, 21060, 28100. Phone-3909,
3932, 7265, 7290, 14290, 14325, 21375,
28600. Also 50260, 50360, 144·144.5,
145.6.

Awards: Cert ificates to the top scor­
ing stations In each ARRL section, OX
country, 2nd, 3rd, and 4th places in
Vermont, and top multi-operator eta­
tlon.

The top scoring Vermont single
operator station picks up a Trophy and
also will have his name and call
engraved on the W1 EOB Memorial Pta­
que donated by Mrs. Doris McGrath .
(The Plaque will be retired in 10 years
to the station with the highest score or
most wins during that period).

Contacts made In the party may be
credited for the W·VT Award for work­
ing 13 out of the 14 Vermont counties
(for stations who have not previously
won it).

Mailing deadline for logs is March
at et. and they go to : Gera ld W.
Benedict, W1 BD, 23 Foster Street,
Montpelier, VT 05602. Include a large
s.a.s.e. for copy of results.

Land 0 Lincoln QSO Party
From OOOOZ Feb. 9 to 2400Z Feb. 10

In cooperation with the Central il-
linois Radio Club, The Land 0 Lincoln
Chapter of tc-x Internat ional Is spon­
soring th is OSO party in commemora­
tion of Linco ln's birthday.

Operation will be on the 10 meter
band, both c.w. and phone.

Exchange: Name, OTH , s igna l
report, seria l number, ll).X number if
any, and LOLcertlf icate number If any.

Scoring: For LOLcertificate holders
worldwide and CIRC members: 1 point
per OSO, 2 po ints per QSO with ll).X

number exchange, and 3 po ints for
LOL exchange.

All others score 1 point per OSO
with LOL cert ificate holder, 2 points if
w ith local LOL or CIRC member.

Multiplier for both is U.S. states, VE
provinces and OX countries worked.

Awards: Certif icates to the top
scorers In each state, province, and
OX country, and top Novice.

Ma iling deadline for logs Is March
15th to: Dave Meiser, AG9E, 1112 An·
dover, Bloomington, IL 61701 . Include
a large s .a.se. for a special QSL and/or
results.

(I have made no attempt to edit
these rules; here they are verbatim.
Hope you don't find them as confusing
as / did-Ed.)

QCWA QSO Party
C.W.: Feb. 14·15 S.S.B.: Mar. 14·15

Starts: 0001 GMT Saturday
Ends: 2400 GMT Sunday

This is the 24th annual OSO Party
for the Quarter Century Wireless
Association. This year's party Is being
sponsored by the Pelican Chapter.

The theme is to renew o ld acqualn­
tances and meet new members. It also
offers an exce llent opportunity to
build up your totals for the many
OCWA awards. Work members in 50
states, 60 Chapters, 100 members, and
500 members .

Exchange: OSO no., your name, and
Chapter 1. 0 . (na me o r number,
members with no affiliation use " at
large" or AL).

Scoring: One OSO point for each
OCWA member c o ntac t ed . One
multiplier point for each Chapter work­
ed . Your final score Is total QSOs
times number of Chapters worked.

The same station may be worked
on ce on l y on each weekend
regardless of the band. Separate logs
must be submitted for c.w. and phone.

Frequencies: C.W.-3545, 7045,
14045, 21055. 26055. 5 .5.B.-3915,
7245, 14295, 21365, 28615. Plus or
minus 15 kHz. (A suggest ion to OX
members: Try the lower edge of each
section).

Awards: There will be certi fi cates
forthe Top 5 scorers in each party, and
Plaques for the overall winner In each
section, C.W. and s.s.b.

The QCWA Newsletter will give
more detailed Information and have a
sample log form, so ali members
should be well Informed.

Non-membe rs who have been
licensed for 25 or more years can write
to OCWA, 1409 Cooper Drive, Irving,
Texas 75061 for application and Infor­
mation.

Mailing dead line for your logs Is
March 31st. It Is suggested, however,
that you submit yourc.w. entry by Feb.
26th.
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This year they go to: Pelican
Chapter OCWA, Att: Arthur Monsees,
W4BK, 1407 48th Ave ., N .E., SI.
Petersburg, FL 33703.

YL·OM Contest
Phone: Feb. 14·15 C.W.: Feb. 28-Mar. 1

Starts: 1800 GMT Saturday
Ends: 1800 GMT Sunday

It's the YLs working the OMs in this
annual activity organized by the YLRL
All bands may be used, but cross-band
or contacts with stations on Net fre­
quencies do not count.

Exchenge: eso no., RS(T), and
ARRL section or OX country. (See QST
for section list.)

SCOOng: Each OSO Is worth one
point. Multiply total by number of
ARRLsections and OX countries work­
ed. The same station may be worked
once only regardless of band.

There is also a power mult iplier of
1.25 for stations runn ing 150 watts or
less on c.w., and 300 watts p.e.p. if on
s .s.b. Multiply your score by the above
factor for your fina l score.

Phone and c.w. are separate con­
tests and require separate logs.

There w ill be a penalty o f 3 contacts
for each duplicate contact that is
removed from the log by the contest
committee.

Awards: Certificates to the highest
scoring YLand OM, both on phone and
C.W., In each U.S. and VE call area and
each OX country. There are also four
Cups to the top scoring YL and OM in
each contest.

Logs must be mailed by March 16th
and received no later than April 6th to
be eligible. This year they go to the
YLRL V.P., Kay Eyman, WA0WOF, RR
#2, Garnett , Kansas 66032.

Dutch "PACC" Contest
Starts: 1400Z Sat., Feb. 14
Ends: 1700Z Sun., Feb. 15

The main purpose of this contest Is

YAESU FT·207R OWNERS ·
AUTOMATIC SCAN MODULE

15 minutes to in­
stall; scan restarts
when carrier drops
off; busy switch
controls au tomatic
scan on -oil; in­
cludes module and
instrucnons.
Model AS-1.

$25.00

ENGINEERING CONSULTING
P. O. BOX 94355

RICHMOND, B. C. V6Y2A8, CANADA

CIAClIE. ON AEAOEA SEAVICE COUPON
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to help amateurs to obtain the PACC
Award. OSL's or other written ccnttr­
mation Is needed of 100 different PA
stations. However, applicants for this
award will not have to submit cards for
eso's made in the contest, provided
that the station claimed has submit­
ted a log.

Use art bands 1.8 through 28 MHz,
phone or c.w.The same station may be
worked on each band but one mode on­
ly for eso and multiplier credit.

Exchange: RS(T) plus a OSO number
starting with 001. PA/PI/PE stations
will also Include two letters which will
ind icate their province (579001/GR).
There are 12 provinces: DR, FR, GO,
GR. LB. NB. NH. ov, UT. YP. ZH. ZL

SCoring: Each OSO with a PA/PE/Pi
counts 1 point. OX stations determine
their multiplier by the number of pro­
vinces worked on each band (max. of
72 possible).

Final Score: Total number of OSOs
multiplied by the sum of provinces
worked on each band.

Awards: Certificates to the top scor­
ing station, single operator, multi­
operator, and s.w.1. In each country
and call areas of JA, LU, PY, UA91O,
VEND, VK, W/K, ZL, and ZS.

There is also an s.w.1. section. Call
of the Dutch station heard and the
serial number as well as the station ba­
ing worked must be logged. Scoring Is
same as above.

Indicate the multiplier In your log
only the first time it Is worked on each
band. Include a summary sheet show­
ing the scorIng, your name and ad­
dress in Block Letters, and the usual
signed declaration.

Mailing deadline for logs Is March
30th to: PACC Contest Mgr. O.J.
Hoogma, PAI2ClIN, Schoutstraat 15,
6525 XR NYMEGEN, Netherlands.

ARRL InternatIonal DX
Contest

C.W. Feb. 21·22 Phone: March 7-8
Starts: 0000 UTC Saturday

Ends: 2400 UTC Sunday

The basic format of this contest has
been returned to that used In 1979 and
prior years. It's the world working the
Ws and YEs only, not OX to OX. The
worid-wide format used last year was
a noble experiment, but after a lot of
controversy it was decided to return to
the old format but to retain the single­
band classification. Briefly, this is
what it now looks like.

Categories: Single operator, both
single and all band. Multl-operator,
single and multi-transmitter, and ORP,
5 watts or less output.

Multi single transmitter stations
must remain on a band at least 10
minutes once a contact is made on

that band, with one exception. One
other band may be used during the 10
minute period if the station worked isa
new multiplier only. Multltrans­
-no limit but only one signal
per band.

Exchange: RS(T) and state or pro­
vince for WNEs RS(T) and power input
for OX stations.

eso polnts:WNEs earn 3 points for
each OX contact. OX gets 3 points for
each WNE contact.

Multiplier: Each OXCC count ry
worked on each band for WNEs. OX
stations will use U.S. states (48) and
VE1-8, VO for their multiplier (max. of
57 per band).

Final Score: Total aso points t imes
the sum of the multiplier from each
band.

Awards: Certificates in each
category in each count ry and ARRL
section, plus a wide selection of p la­
ques. Also cert if icates to OX stations
making over 500 OSOs.

There are several d isqualification
rules. It is recommended that you
write to the ARRL for a detailed copy of
the rules and contest forms (large
s.a.s.e., 2 IRCs for OX)_

Mailing deadline for all entries is
April 7th and of course go to: ARRL OX
Contest, 225 Ma in Street, Newington,
CT 06111 .

G • QRP C.W. Activity
Saturday, Feb. 28 to Sunday, Mar. 1

The G·ORP Club devoted to low
power communications Invites ORP
amateurs to join in the c.w. activity on
this weekend starting at O9OOZ Satur­
day and continuing to 2300Z Sunday.

There will be an hourly change on
the band being used, depending of
course on the propagation for that
time of day.

The activity will be found on the In­
ternational QRP frequencies: 3560,
7030,14060,21060,28060. In addition
to the above, members of the Club
have a weekly schedule on the above
frequencies on Sundays from
11()().1230 and 14()().1530 GMT.

It Is suggested that you write to the
club's secretary, George Dobbs,
G3RJV, 17 Aspen Drive, Chelmsley
Wood, Birmingham, 837 70X England
for more details of their program.

Reports of stations contac ted dur­
ing the weekend activity should be
sent to: Gus Taylor, G8PG, 37 Pickerill
Road, Greasby, Wirral, Merseys lde,
L49 3ND England.

Although the above hardly comes
under the heading of a contest, it
should be of interest to the ever­
Increasing ranks of ORPers.

The next scheduled weekend at con­
centrated activity is September 12·18,
same times as for this one.

Say You Saw II In CO



C18hcraft, "./.,., ,KLM,

Synthesized
Handy Talkies

Yaesu FT·207R,
Santee HT·1200,

teem IC2A,
Tempo 52 & 53

RS[ II R rr",

Alphe 76PA
KW PEP/3-8874 FINALS

EIMAC
3-5002.

5728 ,6JS6C,
128YZA &

4400A

HY-GAIN
TOWERS

KANTRONICS

EJ•••-. • •
• fe' •

Rockwell/Collins
KWM·380

TRIONYX Model TR·1DOO
Digital Frequency
Counter D-6OO MHz

J.W. MILLERAT·250D
2500Walts PEP

3130 Me Automallc Antenna Tuner

OENTRON
GLA·1000B

r;: --,~ DRAKE TR -7 & R·7
l~ '~ L·7 2KW L,n••, Amphf,.r

DTR-3KA A,,'eh OO T....- OTR- l200l A1nPi~

DlR·2000 I MTA· 3000/Oipperton " l "

Call 212-925-7000

Cubic 102,103 & l 00MX

Murch Model UT20DOB

'\7&§§(l!J
FT·101Z0, FT·107M, FT·480R,
FT·707, FT·720RU. FT·720RVH,

FT·902DM

Cubic
ASTRO·150A

BIRD
Wanmeters &

Elements
in stock

AUTHOR IZED D ISTS. M CKA Y D YMEK
FO R S .... O R T WAVE RECEI VER S

"Aqui S. Habla EapGnol"
New York City's LARGEST STOCKING HAM DEA LER COMPLE TE REPA IR LAB ON PREMISES-
MAIL ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK- NEW ROBOT MODEL .t8OO, BIRD WATTMETER, HY·
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 GAIN, LARSEN, SHURE. KDK;·2015R. TURNER. ASTATIC.
BARRY INTERNATIONAL TELEX 12·7670 21 2·92S-1000 MOSLEY, VHF ENG~ MFJ , KANTAONICS , OSl. AVANT!
TOP TRADES GIVEN ON YOUR USED EQUIPMENT CORDLESS TelEPHONES

WE NOW S TOC K THE MUR CH UL.TIMATE T R A N S M A TCH 2 000 B

OEALER INQUIRIES INVITED, P .... ONE IN YOUR O R D E R .. B E REIMBURSED .

Say You Saw It In CO
CIRCLE 21 ON REAOER SERYICE CARO
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AMIte AN\lur Ibdil
O....lIIll &Ans_ Study GIIIMI
EaSy·Io·undersland qcestons and
answers based 00 tile lalesl fCC sludy
gUides , plus sample exams, wil l help
you make sure you 're realty to Sit 10'
the license iests
,1,_. Amalll' lb... "....... 0111
OIA StIIcly GIIkII , 61 pages. J)ape1 .
IJjck, $1 50, Ordef , AQ34
"-a .......... 1bcI.. AlInIlttlll elill
0&,1, SbIlly GIlM, 61 J)aQes . paper.
IJjck , $U 5 OrdeflA035,
,1,_ ,1,l1li11111' Ibdle bITe CIIII 0&,1,
SIIIfy Guidi , 61 pages, paperbaCk .
$UO Ou:ier ',1,036,
Ameea NlIVlee CocII,nd Theory
hclulge
Acomplete traIning package contaln,ng
\tle 128·page~ theory COUfse and
a 6O.ffIIfIvie ceoe ceseee . wlwtll
IUtIles how to seflCl al'l(l reuM t«Ie
up to 8 _lis per fTllnule. and a
32il1V1 book Also mcluOed are FCC,
type codt afld tlleofy euminatlOtls 10
~p even a rank bell,nnef 0t1 a ticket
last ' $695 Older 1,1,024 ,
RSG8 Tn' Equlpllllnt IOf the Rldlo
Al!lllIur 12nd Ed,l
by H L Gibson . G28UP
E~tns the princ,ples 01 measurement
IIchl'lfQlJes . ifld ~ construcbonil
lIeIiIiIs 01 many Ilems 01 up ·to12i1e
equipment 01 Inle+"nt noI: 0lIl)' to the
rlOlO amateur tlut i lso 10 the electr(Q(S
enthuslo1sl 151 lli9'S. hi rdcOYer/dUSI
jaCkel ,$IO,95. Orderf'G05l) ..__.......
The Complete Handbook 01
Rld iG Tranlmine"
by Joseph J, Carl
A gUide lor al l oadlO enthusli sls who
want a complete ovemew 01 tranS/mI·
Ito'S, tlllir destgn, conSlrUChOfl. SIlKS.
ClfCU,tS. and how to use lhem Covers
IYe+"Y subtttl ftl.JtlCl 10 triflsmtl·
le+"s-AN sse, OS8. fN. PM. and
CW-plus how 10 lunt. Ifoubleshoot.
lest. millntain. and \ltI lhe mosl out 01
your transmrtlef 350 pages. paper·
""d 58 95 Order ,T t42

I llcklhlt C."ll~.l~t Eduulln.....
Thr$ selillS 01 bOOll$ provides an
expenrrent-cnented approach to eec­
fromc topics , wilh slep·by·step tnstruc ­
trOO$ 00 hO\\' 10 leam basic eleclrOllrc
concepts afld thttf uses
Oftlt~ " Transit'. Circuits willi b ·
.... lIiullb. 509 Pi'O'$ . papetbitk .
$12 '¥.l Q«IerlS128
0ftIIt1l .. YMOS ClraitI , WIl1I b ·
pori""lIb , 114 pages. paperback .
58 ss Orcler IS I29
Oftltn " Pbll.·loI:klHl loap CIrcUItI ,
254 pages , paperback, 58 95, Order
15 130,
DI,ltn of Activi Alltll , 238 pages ,
paperbick. $7.9:i Orde+" 15 131
DlI"" of Op-A"" Clleulb, 221 pages.
pa~k . $7 95 o ee ssraa
~ TIMor AppkeliMl S_'~.'•••' .
158~, paPIIfbiCk , 5595 Ordel

"'"GlIillII'I CMOS 1IIltl , Clrcultl , • b -
porlInollll , 221 paoes. papertlaCk ,
58 ss Order 15134
till SIleoA BUllbook, 416 pages,
paperback, $10,!)() Order 15 13:i

Tilt Complele Hlndbook 01
RId" RectiYers
by ..Iosepfl J. Carr
AlfllOSl ilIIy tYPe of fee- you can
n.JfIlt IS COVe+"ed 11\ ims i M' ln-one
rnanu.J1 Includes _ kbench actJVItr.
rnstallallOtl. a hIStory ot the modern
recewe.oescn. operilrng parerreters.
ana muc h more 31 9 pages, cecer­
back, $8,95 Order . T141

IO·Mlter FM
For Tilt RldiG Am,a ltul
by Cave Ingram. KHWJ
Tllrs COo'f'4lIele manu.11 tor use 01 the eo:.
ClIu'lQ f N mode on the 10·mete+" bal'l(l
rncludes rectlvrng. Ifinsmrlllng,
tlltOl)'. al'ld eQurpment. w,th data on all
gear and accessorltS, rn an e.Jsy-Io·
understand tOfmal 140 pages . paper'
back. S4g5. Order . T11l0

--

W.1d lbcIiI TV Hllldbtlk ll11ll
The world 's only eomple1e directory 01
international broadc.asling and TV sta·
lions-the establi shed , iuthoritatlvfl
guide endorsed by lhe wOf1d 's leading
broadcasting organizatIOns A com·
prerwnsive liSting ot short' , medium· ,
and long-WiJYe slitlOl\$ fl'tise<l all(! uP'
dlltd to reIIect actUil I;l)fI(ll\iOn$ Also
rncludes specqI _lUres on 1I$!IflIIlI
gNf, now to adIPl lIklIr rtcervefs for
use today, and OX club actMbes 560
pages , papertliCk ,S14 95. Orller

"'"Pflclltll AnIolllllllOf tho Rldlt Amll.ur
by Robert M. Myers. WUT
Thrs down·to·earth manual deScribeS
hOw 10 go abOUI equipping a $talion
wrth a surtable anlenna tnclUded ve
how 10 build lleafll1 . Qualls . and wrre
i ntennas , computer-generilell bNm
""'ngs. eearts and !iDles . OSCAR
anlennas . an\enna salety. a !lIbIi­
ography , and much more . 192 pages .
papertliCk. $9 95 Ofde+" 15125
RSG8 RldiG Communltltltn HelOk
15th Ed,1
First published in 1938, and a tevonte
ever since. thrs large and comprehen·
srve guide 10 the lheory and practrce 01
amateul radIO likes the reaeer Irom the
"'st priflClplts rlQlll through to weh
$ptclihllCl helcls as filllo teleprmlllfS.
$Iow·sun teleV1S1Of1. iflll imateur
sa'elIi1e comrnulllC.1 llOfl . Two volumes
bPl!f1$M!! , bul worth II' Volume 1 480
pages, hirdcOYer /dusl jacket , $23 '¥.l
order IR03IH . VOlume 2. 336 pages ,
hardcover/dust jacke!. $2195 Order
1R030·2
Flderel FroqUfnc, DIrKtory:
Z·42fl MHz Inclul,"
try RObIIfl B Grove
contains more II'Iin l()(),OOO hSllngs 01
trllQUlncies. agene.., anll locallOnS of
XIlve U.S. government comrnulllCi'
tiOns staboos Optra!lng in the 2·420
NHZ por1IOO 01 the spectrum App!0ll '
,malt!y 260 pages , PiPllrback . $14 95
OrllerIG136

Order Date: QTY, ORDER" TITLE PRICE TOTAL

o Visa

•

I

~"'ge$ S2 00 Pf" o.-der S'-"'1l ~""I9"S 800II Tot.,
"""" on o.-OIrs 01 SSO 00 0.- more BooI<s~
' ...y lUI ordefs "f ptoo;e5Sf>d "" dey "-I' are Shipping Ctwrve
_. DIll please IJlOw :JO OI)'S lor OIIrvery Wltnon

Gr.ndTot.1
11'1 "''''''!CoI

•
" j

Name _

Address _

City _

State Zip' _

o Check 0 Master Charge

Card No. Expiresi_ _

Signature required on all charge orders:

X

76 North Broadw.y Hicksville, NY 11801
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KLM's KT-34A ••• Broadbanded, efficient, compact!

10M ISM

c~.25..1. 10M ..I ---J Conventional tnbander element
.188A 15M

. 137A 20M

Deve lo pm ent of the KT·34 A elemen,

10M Cl

C1
1. Replace coils w ith lcssless

linear loading

2. Fold back and symmetrically

> '-I h
place linear loading IOf
mechanical streng th and
balance .

f Cl d-

3. hlend element to 1/4 wave

=:= C2 II on 15M. Fold back and ce-
couple tip with C2.

i- .2501 10M-I ----I
.25A. 15M •• Extend tip lor 20M . Tuning

.1aaA. 20M of 15 and 20M is
independent .

Frequencies o f opera t ion :
14.0-14.350 MHz
21.0-21.450
28-29.750

Gain : 7 dBd + .3 dB across each band
F/S : 30 dB
FIB: 20 dB
Feed im pedance: 50 ohms with balun supplied
Power rating : 4KW PEP
Boom : 16 ft . x 3" 0 .0 .
Mast: for 2" 0.0 . (standard )
Element length: 24 ft . average
Turning radius : 16 ft .
Wind area: 6 sq. ft .
W ind survival : 100 M PH
Suitable Rotors : TR-44, Ham " M ", HO-73,

KR-400, etc .
Price: $389.95

KLM P. O. Box B16. Morgan Hill. CA 95037
ORClE 71 ON READER SEFMCE CAAO

What makes the KT·34A so different from a conventional tribander? Basically, the traps, coils, and
capacitors have been 'discarded in favor of lossless linear-loading and Hi-O air capacitors, aU composed of
aluminum tubing! These allow the KT·34A to handle 4KW PEP at an unusually high level of effic iency. The
linear loading also makes full 1/4-wave elements possible on 10 and 15 meters, and br ings 20 meters much
closer to the desireable 1/4-wave than any convent ional tribander (the sketch below shows the remarkable
metamorphosis of the KT-34A design) .

Two driven elements are employed to make the KT-34A unusually b roadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands (see the
VSWR chartsl . A KLM balun is supplied to allow direct feed from your 50 ohm coax.

Structurally, the KT-34A is bu ilt tough . No boom support is requ ired. All the aluminum, including the
boom, is st rong weather resistant 6063-T832 alloy. All the hardware is stainless steel except for the mounting U­
bolts. Virtually indestructable t exan insu lators support the elements and insulate them from the boom . Rotat ion
is possible by most any ham rotor . Wind balance and wind surv ival are excellent. Boom length isonly 16 feet.

To meet your future needs, the KT-34A is easily expandable. The KT·34XA Upgrade Kit , which adds two
new elements and doubles the boom length, produces substantial increases in performance . Your KT-34A
cannot become obsolete!

A great deal of thought and care has gone into the design of this antenna . It's not just another " me too"
tribander, but one developed from modern techniques , materials and engineering. We hope you will give it a t ry .
We know you won 't be disappointed ....

KT-34A SPECIFICATIONS



FEATURING THIS MONTH

THE SUP ERMARKET O F ELEC TRO NICS
thousands of items for sale or Irade each men lh.
Free classified ad With subscription.Only 55.ooto
Nuts & Volts, POB 1111·0, Placen!ia, CA 92670.

AITENTtON ICOM, KENWOOD OWNERS! If
you 're not recei ving ou r separate mon t hly
NEWSLEITERS your equipmenlls not tuned in to
a ....eann of informalion! Details S.A.S.E. USERS
INTERNATIONAL RADIO CLUBS, 606C Brack
Road, fort Pierce, FL 33450.

UPGRADE SUCCESSf ULLY!I! Our cus tomers
make their trip to the fCC counl! Ne.... 1961
License Revie....s available for the TR5-80 tever-u­
16K Computer. 12 programs for each license
cl ass. Specify Genelal, Advanced or e~tra.

Cassettes only $19.95. All tnree $39.95. Special
Morse Code Trainer-II $1• .95; Super·Log $12.95.
Micro-6O Inc., 0 ·2665 Busby Road, Oak Harbor,
WA 96277.

SSB Engineering Pract ice Volume I and II. $14.95
each. Cobra 's Two Way Discount Supply, Rt. 5,
Box 123, Hope AR 71601 , 501-777-3220.

SOCI ETY OF WIRELESS PIO NEERS, INC.
(SOWP) Professiona l R1T operatou Invi ted to join
our non·profit historical/scientific organization.
IFN free or send dOllar lor sample SPARKSJOUR­
NAL to cover mailing cos ts . OTH: Box 530, Santa
Rosa, CA 95402.

BARGAI N. Dlgllal SW Receivel aeeueuc OX 300
all complete l ike new $190 freighl paid_Bo~ 235,
St . Augustine. FL 32084, phone 904-829-6270.

TRS·60 HAM RADIO PROGRAMS: Antenna
design, con version tables, design equations, con­
lest dup check, Morse Iransceive. All for $14.95,
16k·1I1. VLA Software Supplies. Box 721 , Union
s teuco. Endicott, N.Y. 13760.

WANTED; HO 180 JX Hammellund Receiver.
Swan xmnter SSB, CWo Rocky C. Stone, 5212 Ar·
bor Way, Sylvania, OH 43560; 419·665·3069.

DRAKE R..n ..X SOlid State Tube recrecemente
will give better performance! Premb er and mix·
ers for R": 6EJ7I6HS616BE6-AlBIC and T·4X:
6EJ7I6HS616AU6 plus 12BA6. $ 17.50 each, ppd.
R-4A1BIC Improvement kUs, $20.60 ppd. Sarto,.
Associates, W5DA, Box 2065. Richard son, TX
75060,214-494·3093.

RADIO·ASTRONOMY; Interested In receiving the
greatesl OX of all? We can supply systems or In·
d ivi dua l component s fo r Amateur Rad iO
Telescopes. Basic systems lor under $101). Write
for comprehefl9lve liler8lure Radio-Astronomy
Systems, 1513 Myrt le Ave., Cuyahoga f alls, OH.
(216) 938-0685.

2 METER PORTABLE ANTENNA quickly tolds 10
briefcase size. Hangs on door, .... indow, etc.Gain.
Low SWR. Coax and PL·ZS9.$16 complete.J .Jet­
frey, KA68ZZ, 3619 Parkdale. Cleveland. OH
44121.

AMATEUR RADI O Repa ir : Ouallty service,
reasonable ratae, quick tum-around, all brands.
Now USA KDK repair center! Amateur Radio
Repair ceote- 01 IEC, toc.. 79 Town Square.
Mocksvil le, NC 27028(919)998-2627.

SELl.: SWAN 500GX 5$-16 SPECIAL, 508 VFO,
117XC SupplylSpeaker, Mic, S4OO. KLM Multi
2700 .... ilh pleamp, 5425. All equipment In mint
condit ion. Pa u l Herl nk , Som erdal e St,
Spotswood, NJ 08664.

f OR SALE; ICOM 701 .... ith power supply arld Den·
Iron Super Tuner Plus. Mint concliUon, used ep­
prox. 5 hours, in original cartons. $1 100 firm. Wilt
ship UPS. Contact Tom Oski era, KA3OCX, 3176
Mill er 5 1., Phila., PA 19134.

CO N N EC TICUT S UMMER CAMP se eks
counselors (21 +) to ....ork with teenagers In it s
ham radiO progr am during July and August. App­
ly: Buck's Rock, 140 Riverside Drive. NY, NY
10024, (212) 362·2702.

WANTED: Hammerlund H0 1lO and Heathkit
OX1oo. Both must be in good condi lion. Thomas
J. Donabeclian, 765 Main St., worcester. MA
01 606.

WANTED Drake SPR·4 Receiver with Marine
Band Crystals Contact K2fS 212·35J.8.465.

WANTED: Hail icralter s-r through 5·7, 0 0 ·1, 8
HPA. SX·l 0, SX·12, and other early Hallicrafler
gear. parts. manuals. and accessories. Any con­
dition. For my conecnce, please .... rite, even if in
doubt on Model No. Chuck nacms, W05EDG.
4500 Russell Dr., Aust in, TX 78745.

PRI NTED CIRCUIT BOARDS from sketc h or arlo
work . Kil projec ts. Free details. DANOCINTHS.
l!,C. Dep\. CO. Box 261. Westland. ""' I 46165.

COUNTY HUNTERS MAP sho.... Il'g 48 stales all
counties 52 50. WA·3-JFK.- - - - -
RUBBER STAMPS: 3 l ines ....rcau sign 53.25 ppd.
Send chec k or MO to G. Pierce. 5521 Birkdale
Wa~San Diego, CA 9211"'c__

FREE SAMPLE Ham Radio Ins ider Ne....eiener:
Send larije SASE W5YI: Box ' 10101 ·C: Dall as.
Texas 75207.

800 Lincoln Street Denver . Colorado 80203
AREA 303 -832 -1 1 I I

NEED HELP 101 your Novice or General Ticket?
Recorded Audio·visual Theory tnsteucuon. No
electronic background required. Free inf orma­
uco. Amateur License, P.O. Box 6015. Norf olk .
Virginia 23506

OSLs Wllh Class' Unbeatable quality. reason­
able price Samples, 50 cents. refundable. OSLs
UNLI MITED. POB 27553. Atlanta, GA 30327.

In Stock For Immediate Delivery.
We Also Stock All Malar L1nes,-

C.w. ELECTRONICS SALES CO.

ICQM _R. L.D RAKE - YA ESU- / c:;;;;i

COLLINS - ETO - SWAN - T R 1 0. KENWOOD_~

DENTRON - STANDARD _ ROHN ­

TR I·EX . PALOMAR - HY·GAIN -
LA RSON _ CUSHC RAFT . TPL _ I ' . r .
MIRAGE _ C WELfCTRQNI A(

800 LINCO LN S T.. DlN\lII .CO . SOJO)

( l Ol ) 8)1·1 1 11

ALPHA
Linear
Amplifiers

FREE TO CQ SUBSCRIBERS
Advert ising Rat. s: Non-commercial ads are 10 cents per word including abbreviations
and addresses. Commerc ial and organization ads are 35 cents per word . Minimum
charge $1 .00. No ad (non subscriber) will be printed unless accompanied by full remit ­
lance. Non-commercta t ads free 10 CO subscr ibers (maximum 3 lines per monlh). All
ads must be typewritten double spaced. Recent CO mailing label must accompany ad.
Closing oste: The 10l h day in tne thi,d month preceding date o f publication. Because
the advertisers and equ ipment con tained in Ham Shop have not been investigated, the
Publisher of CO cannot youch lor the merchandise listed therein. Direct all cor .
respondence and ad copy to: CO Ham Shop, 76 N. Broadway, HicksYille, NY 11801.

MAKE HAM RADIO FUN' Supplement your rear­
ning programs wilh motiva tion al self.hypnosis
cassenes Tape 13. Learning the Code: Tape ' 4.
Breaklflg The Speed Barne r: Tape 17. Esec­
trcmcs Theory. Free catalog For tapes send
$1 0 .9 5 t o GEM OF THE MOUNTA IN S
PUBLISHING COMPANY. 3307 North 6th Street.
Coeur d'Alene, IdahO 63614.

ROHN TOWER: Buy unect Irom Worldwide
Di stribu tor ot all Rohn prod ucts. Sample
prices-25G sect-ens $36 72 each: 45G sections
588.00 each : FK2548 totdover to ....er with treight
paid $69300: BX48 tree standlflg $216.90. Hi ll
Radio. Box 1405, Bloomington, IL 61701 ,
309-663·2141.

CIRCL E 31ON READER SERVICE COUPON



Optional Accessories for ali models
12 butto n touch tone pad (not installed)' 539 · 16 bu tton to uch
to ne pad (not installed) , $48 • Tone burst generator: $29 .95
• CTCSS sub-audible tone control. $2995 · Lea ther holster
$20 • c.cerette lighter plug mobile charg ,ng unit $6

TEMPO VHF & UHF SOLIOSTATE POWER AMPLIF IERS
Boosl yo ur sig na" . • give it Ihe range and el arily of a h igh
powered ba. e .tal lon. VHF (135 to 175 MHz)

O"ve Po",e, Output Model NO Pnce
'lIN now 130AQ2 $209

lOW 130W 130Al0 $189
30W l 30W 130AJO $199

'lIN BOW 8QA02 s169
l OW BOW BOA 10 $149
30W 8f1W BOAJO s1S9

'lIN 50W SO A02 $1?'3
'lIN 30W 30A02 S 89

UHF ,.00 10 S12 MHz) modelt . 'owe, powe, . nd fC C type .ccept~ mod~.

.'to ....Il. tI".

$-80 ,. $14900 '

thoroughly field tested . is so simple to
operate or offers so much value. The
Tempo $-4 olfers the opportunity to
gel on 440 MHz from where ever you
may be. With the addition 0 1 a touch
tone p ad and ma tching powe r
amplifier its versatili ty IS also
unsu rpassed ,
T he 5 -4 ...$349,00
With 12 button to uc h lone pad S399,00
With 16 button lauch tone pad S41900
5-40 match ing 40 wa tt output
13 ,8 VDC power amplifier...S149 .oo

S~ci llc. tlo"s:

Frequency C overage: 440 to 449995 MHz
Channel Spacmg 30 KHz rmntmurn
Po wer Requi rements 96 VDC
Current Dram ' 17 rna -standby 400 me-transmu (1 am p high power)
An tenna Impedance 50 ohms
seostnvnv Be ller than .5 microvolts nominal for 20 db
Supplied Accesso ries Rubber ue x an tenna 450 ma m-ead battery

pac k. charg er and earphone
RF output Power : Nominal 3 walls high o r 1 wall low power
Repeater O ffset ! 5 M Hz

HeOf/Radio
.n occupy ~ 2050 S. Bundy Dr .. los Angeles. CA m 25 1213\820-1234

DeL 1980 ~en~ .... ,th a ne.... ...... 931 N , Euclid . Anaheim. CA 92801 71 4 772-9200
no

le
, as o l d euaflers bu,l ~e number Butler . Missour i 64730 816 679·3127

PI~~~ew world, ~e:dd,ess and pM TOll fREE DIIDER l UM BER: 1m 421 -M31
all Ar1ge e For I II stlt" tlcepl ( 11,10<11I1

LOS CIRCLE TO N READERSERVICE COUPON Clhl res,dents plel~ U ti collec. on our ' tOull ' ""''''lief',... ....... ".....--

Tempo 5-5
o tters the same f ield proven re lia b ili ty , feat u res and
spacarceuons as the S-1 exc ept that the S-5
provides a bIg 5 wall output (or 1 watt low power
operation) They both have edemaI microphone
capab ili ty and c an be opera ted wil h match ing solid
state power amptruers (30 watt or 80 wall output) .
A llows your ha nd held to double as apowerlul
mobile o r base rec to
$-30 $89 00'
'for use ""II' 5· 1 and 5·5

Tempo 5-1
The first and most thoroughly f ie ld tested hand held
synt hesized reoro available today Many thousands
are now m use and the letters o f praise still pour m
The S-l is the most Simple radio to opera te and is
built to provide yea rs o f dependable service .
Despite i ts light weigh t and small si ze it is built to
withstand rough handling and hard use Its hea vy
duty battery pack allows more operating time
between charges and its new lo wer p rice makes It
even more attordaore

"

.'

"

Tempo 5-2
With an 5-2 In your car o r pocket you can use
220 MHz repeaters th roughout the U .5. It
o ffers all the advanced enqmeermq . premium
quality c omponents and featu res of the 5 -1
and 5-5 The 5 -2 oilers 1000 channels in an
extreme tv hghtwelght but rugged case
If yo u 're not on 220 rms is the perfect way to
get started , W llh the addition of the 5-20
Tempo solid state amplifier It becomes a
powerful mob ile or base station If you have a

220 MHz stat ion. the 5-2 Wi ll add tremendous versatility .
Price 534900 (Wi th lauch tone pad tnstalled ._.S399.00 )
5 -20._sss 00

tem 0

again
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first with a synthesized
hand held for amateur use. first with a
220 MHz synthesized hand held . first
w ith a 5 watt o utput synthesized hand
held .. and once again u rst in the 440
MHz range wIth the $-4 , a fu lly
synthesized hand held rad io . Not only
does Tempo off er the broadestnne 01
synthes ized hand herds. but us
standa rds of reliabili ty are
unsurpassed ... reliabili ty p roven
through m illio ns of hours 01operation .
No other hand held has bee n so
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G 13 3 HF RECEIVER

WANTED: Ctleap RnY equipment. Please tlelp a
poor lellow sc,atch his ttcn Marti, B. 6113.
Hilton HNd, S.C. 29928, BOJ.785-6280 eves.

YAESU FT-301 200 W. PEP transceiver. Like
New. S5S0. R.J. Moraine, 14.32 Pamela St., Hurst,
TX 76053.

2 WAY F.M. RADIO and Microwave Test Equip­
ment, SASE tor list. K6KZT, 2255 Alexander, los
Osos, CA 93402.

WANTED: Any National Equipment, working or
not. George Mislc, WA8LEM, 4147 Mayheld Rd.,
S. Euclid, Ohio 44122.

WANTED: All types of service manuals. SASE for
list of electronic items lor sale. W7KSG, 1876 E.
2990 sc., Saft lake City, UT 84106,

SELL: Telrex 5 el 1G-15-20 mtr Yagi 5210_ 100'
Rohn 25G Towe, complete With e~tras S6OO.
WA3WRD,7t1·56&&198.

CIRCLE:M ONREADER SERVICECOUPON

WANTED·Novice Freq Crystals, Hand Keys,
Hust ler Mobile Antennas and Resonators.
KBLJO,355 Mower Ad., Pinckney, Mich . 48169.

WANTED: ALTAIR card guides, ANlURA-17 con­
verter, and Hall icraflers HA-7 cal ibrator. C.T.
Huth, 146 5ehonl\ardt, nmn. OH 44883.

HAM MARl UND SP·600 JX·6 RCVA. 5125 .
(Pick up only} Detroit area. Clem , wavo,
1·313·266·2467.

WANTED: Used Trio TS·120V ORP Xc....., Skip,
WB80WM, 1309 241h St NW, Canton, Ohio
44709.

0,2 10 30 Mill sse, Ahl . cw in tturty conllnuously
Iuneibll bifldS Set IS Callins 5151 rep«_aoed by
LTV·Temco lor milIary w;lh adclId AM BFO. edra hl­
lering. and jac_ lor 14·600 Khz lulltf , ~ ollm input
Impedance, 600 or 4 ollm aoolo outpul 16 lubes. Re'
quir8$ 115/ 230 VAC 50-400 Hz, 24 VOC lor AM BFO,
6'I,x18'I, x 13~ ; 40 lbs sn More inro upoo regueSI.
U$8d. reparabl8: $695. Chec_ed : $850.
Collins 5tSl manual. 515 wilen purchased WI!tI G133.
PrlcII F.O.I. uma, 0. • YISA. MASTfRCARO AccI&MId.
Allow "" SlllptllnO • S.nd ,... New FREE CATAlOG!

Addr... DIp!. CQ • PtIene: 41112274i573

NOVICE ALL·AMERICAN Cert ihcate: Work a
Novice In all 10 call areas. Send l ist and 51 .
KeASI, 25 Rudnick Ave., Novato, CA 94!M7.

PRE 1924 QST's; ARRl Handbook editions 1, 3,
4,5. Jones Radio Handbook, Edlllon 1, wanted
lor cash. Ken Mi ll er, K6IR, 16904 Geo.
Washing ton, Roc kville, MD 20853, (301)
774·7709.

SELL: Browning Golden Eagle with extras, $400.
Swan 350 with 117xc Power Supply, new l inals,
etc.. $335. You ship. WB1GMH, Box 637,
Pillslield, VT 05762, te t: 802·740-8334.

SELL: Swan 3500 Digital 6 months old. Hardty
used, With OSK cnccn added . S3OO. N2ACZ (212)
478-8310.

FOR SALE: B.T.l. Model LK 2000 Unear
Ampl ifier. No shipp ing . Bob Shull. W7FIM , 123A9
36th Ave . N.E., Seatt le , WA 98125, te t:
206-362-6661 .

SALE; Bes l otter Hy·Galn 8 23 Channel
SSBfhome base crystals lor 40 channel hooIIup,
Sliver Eagle mlc, DC adapto,/RF/SWRJMTR.
John DISalvo, N2AOF, eox 823, Rocky Point, NY
11778.

TRS-80 HAM RADIO PROGRAMS: Antenna
design, conversion tables, design equations,
contest dup check, Morse transceiver. All lor
$14.95, 1611·UI. VLA. Software Supplies, eox 721 ,
Union Station, Endicott, N.Y. 13760.

WANTED: IC·225, 1980 U.S. Callbook. SELL:
POZ-1220-20 amp power supply, $60. Johnson
roller Inductor, $35. National 500 pI. .125 spac ing
variable, $20. Healh HDp·21A desk mi ke, $15.
KOMK,218-865-8541.

WILSON System One Tri·Bander, $195; CDE
• Ham III Rotor, $115; Heath 2 KW Unear SB-220
80 thru 10, 55S0. All equipment new, unused.
Send SASE lor lull list. Write: OS, Bo. 48,
Ballafdvale, Mass. 01810.

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will ~ye it!

W,ite or ph_ for
apecs -.d pr ice..
(707) A62·6882

AlSOAvailable . .. .
Floor Space: !'>1" WIde by 30" Oe<!p

S19'2 !'JO

516450 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with I ngl.ct rear shell lor your
viewing comlort and ease of operation.

FINISHES: Walnut or Teak Stain. sq
Floor Spactl: 39" Wid, by 30" DIIe p

Add.Uol\8 l Interm.hon on Request •

Che<;ks, Money Orders, BankAmerlC8rd
and MUler Chl'g. Accepted

F,Q,B. Culver City. (In C8lif. Add 6% Sales Tax ,)
._OEALER INQUIRIES INVITED_.

Sof AmGtflllt Radtohrflc.,
4384 KEYSTONE AVENUE' CULVER CITY, CALIF. 90230 _ PHONE (213 837-4810

SKYnC
"'53'Tal"..... CA 96481

CIRCLE 350N READER SERVICE COUPON

S-liNE OWNERS
EIII...AIIlC f VOUR INV ESTMEN T

TUBESTERS ··

GET ORGANIZEO I

PIe.... MfId a ll ...... inqtlirn d"-cU,

PI...,.in, ... o<! ..... ,.-.opI ='....n
.~j". perlOl'lNInce -lOlid rtIIt, 1

• H..t d iaipetion reducad 60%
• Goodbye h.,d-t&-fincl tubel

• UnlimitMI ,""uipmentl if.

TUBESTERS colrt len than two lube"
and ....e llu....ntHd tor SO long ai you own
you,S-lin• .

4 MAG FilES S4. 95_,, 1& _,' 00
'"~ ""'....... ..- _ ..

' 0 BOX Ja.H
DOVER. N 11. 03I:l0

30CHANNEL

,~CABl£~TV- ~CO
ORDER IVa. ' IUt Eru , FAE!:o(
~AOUU~. \lI>lVSU"'1. IC ....AU
'L"lTSIlURGH. N.Y. 1;1901 (L(Cl~~"l"' L()G1
101 .· i618156UI1IX1. .IDE....

CIRCLE 38 ONRE"DER SERVICECOUPON

CIRCLE 340N RU.OEII SERVICE COUPON

.......... "' ._""_ ...-­......"'_10_... . " - .~ .•

FULL-COLOR-QSL-CARD

80x 7575 NIIrttI~ aty. Mo. 84116

CJWsprfrtt

H OT OX INFO!!!
World's Best K n own

WEEKLY ox BU LLETIN
c.lI, - f requencies -Pr~tion - OSL Info

for l how Awe..-.d E"olic counui..
SEND BUlineu size SA.SE for ....,ple COl)y

TO . T HE OX BULlETIN
306 Vernon A.ve.. Vernon. CT 06066

SELL: CO 1945 thru 74, 73-65174, QST 54/7-4. Send
SASE lor Ust. DePew, 351 4 Aberdeen, Alton, Il
62002.

SELL: Swan 35OB, nine months Old, stll! under
warranty, hardly used. Bull t·ln power supply, 2
CW fillers. crystal calibrator. $450, Sold lor
5649.50 new. Aon Kramer , WD8POA, 4!M9
Rudgate, Toledo, Ohio; 419-882-0373 evenings.

CHEAP-CHEAP! Drake, Swan, Yaesu. ot tler used
gear. Ant ique radios. l iterature. SASE for list Ed
Howell, Folly Beach, SC 29439.

• Pr inted In Ful l Color
• Impr int In Red, Blue or

Black Ink
• Size 31/2 " x 51h "
• 12 Point Glossy Slock
• Standard Report Form on

Back Side

100 cards $15.00
AddltlonallOQ.SS .OO

Order No. 412

MIKEO·l.Al.IGHlIN
P O 90X ~75

NOflTH KANSAS CITY, MO.64116

KABCSR

Mail Check or
Money Order 10 :

write for
FREE catalogue

80 CIRCLE37 ONREAOERSERVICECOU 'ON



t-=======-;:::::=============~-,
WANTED: Hellieraftars HA·7 calibrator, J-390
and COO6IGA panels. and ANIGRC27 housing
cover• . C.T. Hulh. 146 5cnonhardt st.. TitIan, OH
-eea. STEP UP TO TELREX

with a TRI-BAND ARRAY designed to LAST and OUTPERFORM

•

$199.95

10,15,20 Meter "Tri-Band" Array
MODEL TB4EC

I
I

The TB4EC is the only Professionally designed, commercially available Tri-Band
Array providing Optimum Performance, compactness, quality, and longevity at a
low rice.

WANTED: 3-1000z. Rod. Wl0M, 5632 47th Ave.
SW, Seatt le, WA 98136.

SALE: 31CHoot sections RoM 25G Tower. Brand
new. Pick up only. Besl otter. Fred, N2ACZ, 70--64
45 Ave., Woodside, NY 11317.

SELL: HAl680 ACVR, mini . 5150 , you ship.
W2EZ, 9 Whitney Farms Circle, Fairport, NY
14450.

WANTED: Heathkit Unear HA·,4 " KW Komplc."
wllh Of w ithout Iinals. KSWa. 355 Mower Road,
Pinckney, MI 48169.

NEED MANUALS for HQ 120X and Globe Seoul
680"'. R.W. Randall, W6ARE, 1263 Lakehurst
Road, tfvermcre, CA 94550.

WANTED: Conversion Manual lor WWI military
surp lus. ARC·5 etc. Norrie, 1174 Yale Ave., Wall·
Inglord, CT 06492.

TAl-EX 71·1001 Crank-up Tower with guys, fn­
lulalors, winch. $300. Jack Nichols, 1105 OaUas,
Plainview TX 19072, (806) 293-8067.

4·1000A, excellent, S55 or trade lor guns. Send
SASE for parts li st of ham Iterns. Basham,
WTTCT, 735 Caves Hwy., Cave Junction , OR
97523.

SELL: Nallonel NC-125, $120, and NC·57, $75
wl!h manuals. You ship. Chuck, mVZR, 4627 N.
aarueu. Milwaukee, WI 53211.

FDA SALE: No. 26 ATTY machine with slal'lCl,
Electrocom No. 250 converter. All with manuals.
$100. Joseph Schwartz, K2VGV, .43-3-4 Union st.,
Flushi ng, NY 11355, (212) 46 1-5933.

SELL: Ge ner.l Radio 546C aud io treu.
mlcrovolter, converts audio oscillator Into eene.
slg. gen. Manual. $55. Ph.D., 5220 Carllnglord
Ava., Riverside, CA 92504.

SELL: New Galaxy Rejector piUS PS, $30. New
WRL King OB68 sreeerectce, 80 thru 6 meters.
$30. New rare Regency ATC 1 Converter, 80 Ihru
10 meters on car radio, SAO. Mini RCA WV98B
VTVM, $45. 24 hr. world c lock, 8-lnch diameter,
$10. You ship UPS. Chesler Benson, 132 So.
141h, Richmond, IN 41374.

WANTED: 1980 USA Cal1book, Heal h 10-1390
Olgllallhermomeler, ICOM 1C-255A, Asl rOn RS·
35M or Sel SPS·3OM. KOMK, 690 Yermil ion Trail ,
Gilbert, MN 55741.

WANTED: Hali lcralters manuals, calalogs, In­
complete sels lor parts. Gil Barber, P.O.B. 31654,
Aurora, CO 8lJ04 t .

FOR SALE: Kanwood SP100 en mode 2 meter rig,
ICOM 215 2 reeter rig, Tempo 8-1 HT 2 meier
144·148, video lape mach lne_ Send SASE lor
mora Inlo to: P.O. Boll 142, Wh itehouse. FL
32220.

1980 CALLBOOK: USA $8.50, OX $7.50, ppd. Only
have one each so please send SASE for chec k
return. Dean Haworth, ACOS, 14368 West
Bayaud Ave., Golden, CO 80401 .

STAMP COLLECTORS: Get 100 Milled Genu ine
World Stamps lor SI .OO and SASE. Can be paid In
U.S. postage. send to AI, KA41RR, P.O. Boll 366,
CUlton Forge VA. 2«22.
HP·205-AG Lab Type A.udlo Signal Generator
$50, Hali lcraft ers SX-42 Receiver BJC to 110 MHz
$95. K6KZT, 2255 A. lell ander, Los cece. CA.
93402.

SELL MAGAZINES: CST 1961179, some bound,
CO 69179, HRH 17179, FAMILY HA.NDYMA.N
66179. NA.TL GEO 69179. Sold In year lots only.
Best offer. K2MFY, 2 Nutley Court, Pla inview,
N.Y. 11803.

WANTED: lcom RM·2, Aslron Rs.35, reo-tee
252M. SELL: Regency A.ircratt sca nner $15;
Regency 30-50 MHZ. Tuneable FM rece iver $35.
Hy-Galn Y·SSB-CB Ilcvr $85. KOMKlWA.OGGU,
218·665--6541.

T
L
I

"A TRUE VALUE"

Plrformance exhibited by an excellent Forward Gain, and fib ratio, with deep
side nulls incorporated within a precision tuned pattern.
Com pactness in a 15'6" turn ing radius.
Quality in stainless steel electrical hardware, hermeucenv sealed epoxied traps,
preformed mounting straps, pre-drilled reinforced extra-heavy walled al uminum
elements and boom, and hand crafted workmanship.
longevity in an average life span approaching 20 years - actual experience.

The perfect combination to peace of mind · a Telrex antenna
syste m and utility-pole hardware kit mounted to a standard
util(ty-pole.

All heavy·duly, welded angle iron, through the pole anchoring,
and 3 platform construction assures support protection against
high winds in a trouble and maintenance free setting for
deCides to come.
Two kits ere availabla- the TMPH10 (rated 18 sq. ft. at 100
mph) and the XTM PH10 (rated 50 sq. ft. at 100 mph)

For technical data and petees on th. complete l ine 01 T elrex
Professionally de$igned equipment. write for Catalog PL-B.

Phone anytime n ight , day or holiday and leave your call sign ·
we will respond with our latest catalog.

Communicetion AntennlS Since 1921

P.O. Box 879 - Asbury Park, N .J. 07712 Phone 201 ·775-7252

Say You Saw II In CO
CIRCLE 32 ON READER SERVICE COUPON
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CIRCLE 44 ON READER SERVICE COUPON

W4CJC
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~""""2.J_
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ETCHED GlASS CAlL LETTEIlS I

ANTENNA
SALE

w. Can SillIly Your HyG.ln.
Cusher.ft and Other Antenn. Needs
AI Specl.1Low Prices , Prompt Delivery
To US Dr Canada ....

For Further Information Wrhe Or Call :

EAGLE
ELECTRONICS

M.rty, K82DD (716}434·2012
52 Vine St. Lockport,N.Y.14094

Will Export To Canada
CIRCLE U ON READER SERVIC E COUPON

SET IN A SOLID OAK BASE I
.AJST $12.25 ppd.

The Perfect ComplIment To My System
n-~ofy.... :d e 'd'ed ~corr.ln d"<Ioce
cr _ Qt-.(L)O" fTWO(ll) l' _ e.:.. 6".:r . ...
~6" ,:r ,'~' ~O"IIOon~

*'" col -... • ..... ai ilk-.
ond 112.25 1m Of ITU>J "" l;tN'I ;' ass nc • •ro

'0_tox 2n:No
EtCCOCCCl, c.a nD2,
{11. 1_ 1144

fU~

COMPUTE R """~
CAT" t OG _. ~

UPON ,..~~

REO ut ST~I
, Dllcount ,

on TRS-aD ',
26·3001 . 1( Co lor , ., •• S36"<1 OO
26-1Gt>2 16 1( III . . . .. "58 00

26·. 002 U M 1 D'IV~ . 3,"000
1·800--"1·0 • .0 .ou ....

MKaQ .. ..H A_H. $0"'''1. 'N<.
0..-._ 'Ia.a~''' ' II (_'"

,"c~'" s w
(",'a. e>-goe "m

12 :l"n-1' :IO Goo _ '"

CIRCLE 520N READER SERVICE COUPON

,-SEVERE DUTY CUBICAL DUAD
S199.DD & UP

" Rugged New Cubical Quad
Antenna Design.

" Reinforced Fiberglass Spreaders
• High Strength Spider design of

6061·T6 Aluminum
• Components 2, 3 or " element

models available or
• Components such as Spreaders,

Spiders, Booms etc. may be pur­
chased separately

For FREE Six Page Olscriptive
Brochure and Price sheet, Write or

Call: • .db + enterprises ..
".0. 'II . Pl.. "IIIIy,IU . lun /

PIII/llI 607-739-il75

CIRCLE nON READER SERVICE COUPON

CIRCLE 2. ON REAOER SERVICE COUPON

,----_ RUBBER BTAMPS,_ -,
3 Ires w/cal 5ql $3 .25 poo.
Send c:heck or money c-oer:

G.L. Pierce, K6CAQ
5521 Blrkdale Way
an Diego, CA 9211

--.TEUIII l AD
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CIRCLE 51 ON AEADER SEAVICE COUPON

'
r.I~r TEN-TEe.e. DELTA and OMNI-C

,.~,.,.-:
...........-, ..

.. .- -
HAKllO C NClWlAHD

WIZXH
-......

FREQUENCY COUNTERS:
COMnlTt KITS, CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE TOUR COUHTER COMPlETE HAL-tOOA H)IG IT COUN TER WITH FRE­
QUENCY RANGE OF ZERO TO llOO hiM, feATURES TWO 1... ",,15 ONE FOJI
LOW fREQUENCY A"'O 0"'£ FOR HIGH FREOUENCY. AlJTOIoIAn c ZEAC
SU~ESSION TI N e .ASE IS '0 S'C OR I S EC GATE WITH OPTIQtoj AL It
SEC GATE "'V"' I~elE ACCURACY ~ OOI~ . UTILIZES lo.MH.l CRystAL 5
PfOhl COIft>l.fTE IUT ...••.••• ...••••• _.•.. • • • . • • •• • . •• .. ...'. . '12'
HAL.)OGA J.ClIGlT COUNTER l SI MILAR TO HAL -600AI WITH 'RE­
QUENCY RANGE OF ZE AO TO :JOO "'H, COfIIll"l,.£TE IUT . . . . ,1ot
IIAL.SOA lI-OIGlT COUNTER WITH 'REOUENe Y R"' NGE Of ZEAO TO so
"'H, OR BEnER ...UTO......TIC O£CI...... L POINT.lERO SUPPRESSION UPON
DE......ND ' UTiJoRES TWO INPUTS ONE FOR LOW 'REOUENCYlIIlP\IT . "'IIlD
ONE ON PANEL ' 01'1 USE WITH ANY INTERIIlALL'I' "'OUNTED HALTROI'l lll
PRE-SCALER 'OR WHICH PROVISIONS HAVE "'LFIEADY BEEN ......0£ 1 0
SEC AND 1 SEC T''''E GAT ES ACCURACY to 001 .... UTILIZES 10-"' 104'
CRYSTAL 5 Ph! COMl"I,.(TE KIT . ...........•..•.. _.....•. 'UlI

HAU79 Clock Kit fREE with every Counter
Plus A fREE In-Line RF Probe.

nl·SCAlla IITS
HAL)OOnl ••• •• •• ••••••• ••••• •• ••• •• •• • •• •• • •• • •• • 114.9S

(..... 4"'..., Gl0~'d."" .11C:O"lllO'l...lSl
HAL )00 ""aE••••••••••••••••• • •••••••••••••••••••• tJ4.9S,s. ..... .. ._ . ..,I" pre . "'p)

IIAl600nE· ·· · · ·· ·· · · · · · ·· · · · · · · · ···· · ·· ··· ·· · · · · ·IJ99S
' ..... 4 ...'.., G10 ee..fCl .."" ..II C:O"lpot'lenl. ! •

HAL 600 ""aE• •• •••• ••• •• ••• •• •• ••• •• •• ••• ••• •• • ••• • 1)9.95rsa.... 011 .._ bul .. ,I" ll' . ..mpl

HAL·IGHI: ,al·SCAlla VH' & UH F IIll PUT ANO
OUTPUT OI VIOES BY 1000_()fI'E RATES ON " SIN _
GL E SV S Uf'PL 'I' P RE -BUlL T & TESTED ..... n'.95

TOUCH TONE DECODER KIT
HIGHLY ST ABLE DECODER KIT , COMES WITH 2 SIDED, PLATED THRU AN D
SOLDER FLOWED 0 ·10 PC BOARD... " SlI1 '• . 2·7«12. AND All EL(CTf'lQNJC
COMPONENTS BOARD "'EASURE~ 3'''' • 5Y:1 INCHES HAS 12 LI NES OUT
ON LY U'." '
O£LUllIE n ·lunOH TOUCHTONE ENCODEIlKlT ul ,h""llI"e n. .. 'CM 120&
C"'p, PrO",d.. bol" VISUAL AN D AUDIO ,n<lIc • •oon. ' come. ..,." '11 o..n ' ''0­
,on• • nod ,,.d . Iur'" num c. t" " . 1 ... . ..u•• • onl, 2 3/_ • 3 3/_" Gotnpl.l . .. ,t"
Touc" -To '" P'lI, bO..d . C" ' I.I. c!'l, p .nd . 11nee...." comllOnenl, .o I,,, ,.,,
, ,,. k "
PIlICEO AT. . • ... .... ... . .... • • .. . • . . . • .. • .. . .. . . .... .... _ U",H
Fo r '''0'' ""0 """ '0mount 1'" . ncoll., ,n • " ."lI," .llI un 'l . •". PC bo.'d
m.nu,e. Onl, i/ ,e" • , 3/_" T" ,. 0","'1k,1 .."" PC OOe rd, c" . ' .1. c",p .."lI

;~~l:~~r _....... ...... .•U .H
Accuunl,lrTl THIS ACCUKEYER IS A REVISED VERSION 0' THE VERY
POPUlAR WB....... ' ACCUKEYEA OAIG INALLY DESCRIBED BY JAMES GAR­
REn. IN OST MAGAZINE AND THE 11175 RADIO ......ATEURS HANDBOOK
II •."
ACCUUnl_MlMOIlT ortJOIIII IrT THIS ACCUKEYER MEMORY KIT PRO·
VlOES A SI PLE, LOW COST METHOO O F ADDING MEMORY CAPAB IL ITY
TO THE WB ACCUKEYER. WHILE DESIGNED ' 01'1 DIRECT ATTACH-
MENT TO THE ABOVE ACCUK EYER, IT CAN ALSO BE ATTACHED TO ",NY
STANDARD ACCUKEYER BOARD WITH LlnLE DI FFICULTY. II • •"

ORDER ACCUKEYER KIT AND ACCUKEvER MEMOR Y OPTI ON
FOR 132 .0U .

6-DICiIT CLOCK • 11/14 HOUR
COMPLET E KIT CONS ISTJ NG O F 2 PC Gl0 PRE·DRILLED PC BOARDS. 1
CLOCK CHIP, e 'NO READOUTS. 13 TRANSISTORS. 3 CAPS. 8
RESI S TORS.. 5 DIO DES. 3 PUS H·BUTTO N SWITCHES . POWER
TRANS'ORMr.R AND INS TRUCTlONS _
OON·T BE FOOLED BY PARTIA L KITS WHERE YOU H"VE TO BUY
EVERYT HING EXTRA
PaKIDAT ••••••• ••••• •••••• • •••••••••• ••••••••••.••••• •••••.•••• IU.• ~
(lOCI CAW A.... 'I..IlI. and . Ill I •• e n, _ 0 1 I". . _ c: loc:U, R~ul..
Pr",• . . 56 50 hf A., .e.so..... , aM _ <led

P .1MColI ..LA.... (lOU m too _ . c'-mper. RV. 0< loetlHIa, UII_Opere' • •
OIl 12·YOII AC 0< DC. • nd " e, III _" eo-Hl l i.... bIl.. OIl I'" ~'<I Com""'•
• ,1" ..II e lecl'OIlM; eoml)Ol'lef'lli . nd lWO-piece . pr.4rill", PC~rd' , Board.,te •..• 3·· Complet• • '1" ,pe. k.. . nd • • ,.c".., II oper.'''' on DC. I"... "
nol"'ng mo<e 10 bu, •
PIlKlD ..T • •• • • •• • • •• • • •• • • • •• •• •• • • •• • • . . . . . • • • •• • • • . . . • • • •• • •. . •• I ••.•5
T__'OOII AC II". cord ' 0< 1_ who ..i,,, looperere I'" ClOC k f,om 110- \'011
AC Il,K
· F., . CloCk c:.ell 1lClYet1 'Md below
.... '""JiIO INFOfIIiATIOfif
~DERS OVER 12000 WlU IE SHIPPED posTPAID EXCEPT OH lTE"'S
WHERE AO()ITIQNAL CHARGES ARE REOUESTED OH ORO£RS LESS THAN
' 15 00 PLEASE INCLUDE AODtTIONAL 11 SO FOR "'ANOlI~ AND "'AIUNG
CHARGES S END SASE FOR FREE ' LYER

HAL·TRONIX
P. O. BOX 1101

SOUTHGAT E, MICH. " 8195
PH ONE (3 13) 2 8 !>- 1782

[111[3,~

._.-•

NEWI

Provisions for our new bands
and many other features.

Call Toll Free:
800-638-4486

MM
NTER

Laurel Plaza-Ate 198
Laurel, MD 20810

In MD. Call' 792-0600

Upgrade To
General

dvancedOr

Extra Class
Easily With:

THE FINAL EXAM
Available At Your Dealers or Direct

59.95 each (Include $1 .50 for postage & handling)
Rease speoty GenersI cess. Advanced Oess. (J" b tra cess cqJy

wl"en D dei • '9
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And the new "X-rated"

KT34XA

Call For Prices On Other Antennas In Stock

Adv. Elee. Appl ., Inc 10, 30, 31 , 39, " 7
AGL Electronics .• , •• .. .. . .. .. .. .. .. •. •. 16
Alpha Electronics, Inc . ... .. .. .. .. . . . • . • .50
Barker & Williamson . .. ... .....•• ••. •••• 1"
Barry Eleetronlcs ...•.• •.••.•. •.•. • •. ••. 75
Bash Educatlonal .. • . • • . • • • • • • . • . • • . . ,. 83
Bencher,lnc. .........• •• • . • •• . •.•.. ...63
Britts ••. •...... .. ....• • •• . • • • • • • • • . • . .31
BUllernut Electronlcs ......... .. • • • • . • •• 66
ceco Communicat ions, Inc..... .. .. • • •• .• 15
CW Electron ics ........... • • • . • • • • • • • • •78
Chiulolte Hamlest. "5
COmmCenter ... ....... • • • • • • • • • • • •. • ..83
Command Productions .. • • • • • • • • • •. • • ... 81
DGM Industries 80
The OX BulleUn , •..• .80
OX Engineering 36
Dahl Company •• . . . . . ... .•••••••••••••. 39
oeeee 29
Dlgltrex Eleetronlcs Co. • •••••• .. ... .. .. .63
ETGO 80
Eagle Electronics 81
Engineering Consult ing •• .• ....... ...••• 7..
Erickson Communical ions, Inc. • . . . . . • • • • .51
Fair Radio Sales 80
Fox-Tano<> 9
G.I.S.M.O. • • •. . ........ •• • • • • • • • • . •. . .. 21
Graphlg'ass 81
Hal Communicat ions ....... • . • . • • • •. 32,43
Hal·Tronlx •••. • • ••.. ....... .. • . • • . • . • •. 83
Ham Radio Oullet ... ....... • . • . • • • • . • • •. 2
Heights Mfg. Co , . •. 36
Henry Radio . ... . . .... • •. • •. •. •... ... • .79
ICOM AmerIca, Inc . •• •.•• ... ... .. •. •Cov.IV
Johnston, Bil l N5KR 61

KlM . ... .. •. • . ••. • . • ... .... • . • . • • . •. • .77
Kantronlca ..•.••.• .• .. . .... • . • . • . . •. • . 19
Kengore Corp. . . • . • . •. •.. .. . . . • . • . • • . • . 81
Kenwood • . .•.. •.•.• , . .. ..... • . • .Cov.lI, 1
MFJ Enterprises ..•.•.• , . .... . .. • . • • . • .37
104Hz Electronics . .•.•..• . .• . .. .52,53,54,55
Madison Electronics •• .•• .. . . . .. .. ....•. 13
Micro Management Systems . ... •. • . • . . • .81
Mlcrowaye Filler .•.• , . ... .. .. • . . . . • . • . •58

Mor·Galn • ..• .•..• .• . .. .. . .. . .. •. •.. •.• 23
Nemal Electronics •.• , . • . .. .. .. . .. • . ...•63
Orlando Hamcauon . •... . .. . . . .. •.•.. •.•«
Pacilic One Corp 82

Palomar Engineers . • .. . . . .. • . •. • • . • , .• .34
Partridge • . • •. • , . . .. .. .... • • • • . • • • • , . . ...7
Payne Radio • • •..... .. . .. . . • • • . • • • • . •. .. 8
Plerce,G.L K6CAO 81
Radio Amateur Callbook Inc• • • • • .• • • • . .. .45
Radio World •••• . . . . . . . .••••••.•• .... .. 38
Rusprlnt •• ••••.• . . . . . .••••••• , •.......80
S.F Amateur RadiO •• . .. ...•••••••••••. .80
Skytee ....... • . • • • • • • .... . . . • • • • • • • • •. 80
Siep Electronics . • . • • •...... . . • . • • • • • • •. 82
Teletron Corp. . 39
Telrex laboratories ••••. • .. .....••••.••.81
Ten-Tee ..

Texas Towers •.•• •• . . .. .. ...•.•••••....84
Trion)'x Industries . .. . .. • . . • • • • . • . . . . . • •71
Unarco-Rohn •• . . . .. ....•••••• . ...• .•••89
Yaesu Electronics . . . . . . . . • • . • • . • . . .Cov.1II

! dvertiser's Index

Wr'd lib 10 see )OU' «ImPIII) "sl td brn 100.
COlltK I btk Gutzril, W2LZ X , 0'" A d,," ...
Inl MIIIIIU II 5 16-68 1·2922 to ..o,k OI l In
Id~r'tlsllli prOlram llilolt'd to IoUIl )'011 ' nffC!s.

----

KLM's
KT-34A

-.

KLM ­
In Stock
at Terrific
Low Prices!

'>:

_ o~

"0"0"0•• II. ...

,. JJ i ~ ~ I
" j . .. ". "' ,. .. '

ANTENNA/TOWER
A !

-

The new concept In trlband
antenna design. Gain and band
widt h all In one compact
package. VSWR curves.

Out performs all commercially
available trlband antennas and
many monoband systems too! 6
elements on 32 ft . boom. 2·4db

TEXAS TOWERS
DIV. OF T EXAS CO MMUNICATIONS PRODUCTS COMPANY

1108 Summit Ave., Suite 4 I Plano, Texas 75074
Mon.-Fri. 9 a.m. - 6 p.m. Sat. 9 a.m. - 1 p.m.

TELEPHONE: (214) 423-2376
ALL Pfl ICES AN D SPECIFICATIONS SU BJ ECT TO CHANGE WITHOUT NOTICE

HYGAIN ANTENN....
TH5DX PM.- SooE.....", Tn~d 8Mm .•.••. S208
TH6DXX &-E,-*" Tribend 9Nm •• , •..••••. S22ll
TH3MK3 3-E..""""TribendBNm ..••..••... • ,1'9
HY..QUAO 2 EIe ' Tribancl 0uacI $209
4028A 2·E~ "O-1'I'Itt 8Mrn " 15
2058A 5-E.......' 2O-mtr "l ong John- ..•.. $229
1558A 5-EI<I_ 15-mtr "Long John" ..•.• $145
10SSA 5-E ' lG-mrr "Long John" •.•.. S i4
200IBA 4-E 2O-mtr BN $115
1S38A H 15-mtr 8M S ll"
l 03BA 3-E ' lD-mtr 8M $ ~
081015... 3-£ l tvl5-mt. BMm ... . • . . . . $121
18HT Hy-T~ ao-l0 rntr Vert..:: $2 1'il

CUSHCAAfT ANTENNAS
~ New 3-E'-"*'I Tnt>ender ...•.••..• $169
..... E Trtbendol< 121.
ATV5 80-10 ml' Vtorlg . . . . .. . . . . . . •• • . • • • to
2O-3CD Hlement 20 m,.· Skyw..k $1115
~O H lement 20 m,. · Skywalk S23I
ls-3CD 3-E 15 mI. · SI<y_ k S 82
15-4CD 4-E_ ,1 5 mi' 'Sk~k"" S 08
lo-3CD 3-E ' 10 mlr · Skywark S ~
lG--1CD 4-E '-"*'1 10 Ir · Skywark 75

ROTORS/CABLEI
Hy-Gam HDR-300 125 MI " I S3H
AlI;ance HD-73 1107 ""I " ) ....................• • eo
Allill_ U-100 IE "'" Aolorl 311
COE CD-45-2 19""1 " ) eo
COE HAt,l. (1 5 MI " I 158
COE TAILTWISTER (~ MI. " I S22'Il
8 CondUClor RoIor C.ble , SO 1&'1'1
HeRy Duty 8 ConduClor Rolor cable SO 3&ffI

ROHN TOWER I
200 $29 SO 25G S38SO .50 S83 80
HOBX oW Fr..-s'-"<llng oW' (18 MI "I , ••. . , .• • 2.9
HOBXo48 F.-.tandingo48' (18 MI " I •.• . .• .• S305
H8X-56 F..-.llnding!>e· 110 -<I. 1'1) • •• • •• •• • 335
FK2~ .a' 25G FoI~ _ . . . . •. • .. •. . • 679
FK2558 58' 25G Foldover To_. • , .• . .. ,., . S7~
FK2$611 66' 25G FoIdo_ To_ $829
FK.~ .a' .5G F()Ido_ To , .~II

L1at Price~- SALE PRICE $319 FK.S58 58' .5G FoIdo_ To_r . • .. . . .. . , . s 10411
~. . FK.566 66·.5GFoIdo_To_r ,149

(F,e ig ht paid on III'o'dOYtl. 10_" . Pricell~ lIigll...
......1 01 Rocky Mountlin 111181.)

GALVANIZED STEEL TOWI!R HARDWARE
-

-~=:_~/,... ....__ 3/16" EHS Guy ire .....• .. ... • 11/100 It .9\111000 It1/." EHS Guy lre 141100 ft, .129/1000 11
5132" 7 x 7 Alrcrl" Clble , 101100
3/16 CCM clble cli mpi (3/16" Or 5/32" clbll) .. • 030
1/. CCM cable climpi [1/. " Clbl.) .... •.. ...... $O.oW
1/. TH Thimble flits .1I o-Izel) , ' 0.25
318 EE (3/8" Eye end eye lurnbuckle) . , " ... • 5.50
3/8 EJ (:J/8" Eye .nd I lurnbuckle) " , . .•6.0J
112 EE (1/2· Eytllnd lye lurnbuckll) 8.50
112 EJ (112" Eyl end I.... lurnbuckll) .. •........ •11'0
3/18" Pre/ormed guy dl"'lnd ' . . . , .... •. , , ..... • 1.·.5
11." Prelormed lIuy deadend . . •. , • ... .• . , • . . ... • 1.65
6"-d.i.•-11 lo ng I.nll Ie..... . . , • • .• ••••• • • ••• , .11 ,SO
2"-d. i. 1()-II long II...")' duly meat , •.. , , . • , . • . .35,00
SOOO Guy inS<Jletor (5132" or 3118" Cl blll... .... • 0 85
502 Guy ,oluleto r (11." cabll) '80

COAXIAL CABLE AND CONNECTORS
RG213/U (Mil spec RG-8IU-Brlnd NI...j , ... $029 It
RG-8X (New 1/." Oi. ....' ... La... LON FOIIm) , .0 15111
RG-8 Foam (Supe. -III X). " ... , ••..... , •• .. , . $0 3OI1t
112" SO OHM Poly J. c kelld Copper H.rd l;ne .1.16111
UHF, N-M.llor Fem l IT Cop per Hlrd'"''

Conneclors m oo
lIT SO OHM Poly J.cklled Aluminum

Hlrdl",e , .....••. , SO.l\lIft
UHF. N-M.le or F.ma'" 112" AlumInum H..dl'ne

Conr>ec;tor.. • . • . . • . . . . • . . . . • . . . . . . . . •. • . •• . ' 0 ,00
Type - N" Connector. (RG-8U or RG-213/Uj .... ... SO

HY-GAIN, Tl'lISTAo-PflATT AND TELETOWER
CRANK·UP TOWERI

more ga in than the KT·34, 0i..11 IlClo<y 1'"pmenl lO ..... ' ...ghl .xpen.... c.ll
lor OUr compell l quote on Ir- lowe.. W.~ " " "

Uat Prtce 518"' SALE PRICE $479 10_ -. ylp allo... you 10 compll .. loundaflon
""""" ""',... lowe. II l)e;ng PflPlre<l 'or ""ptn1ft!

P1lne lind ~ll ruder Inq uiries dIrectly .



What's so new about the 902?
• WARC Banda Factory InstaUed l

Your FT-902DM won't be "obsoleted" when the
new bands become available.

• True Reading Frequency Counter I
No need to recanbrate when changing bands or
modes.

• Diode Ring Receiver Front Endl
The industry-standard dynamic range of the
FT-9010 M 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 features of the '901:

• Variable IF Bandwidth • Digital plus analog readout
• Built-in memory system • RF speech processor
• Audio peak CW filter • Highly stable Pll iocal oscillator
• IF rejection tuning • Plug-in modular construction
• sse, CW, AM, FM and FSK • AC and DC operation built in

ORClE 3 ON READER SERVICE CARD

The FT·902DM •• • designed to give you the competitive edge I

)1&~§(1JJ \j}
The radio. v 181

Price And scecncerons SUbject To
Change Without NotICe Or Obhg ailOO

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



K;'CPl
OgareMe Ughter

Cord

-81'4 Battery Pock
1C-BP3 Battery Case

1C-BP2 Battery Pock

lC-OCl Battery Pock
DC RegUator
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