


frequencies 10 be offset ± 600 kHz for
repeater ac("t::<s lo r to be operated
s implex) durtng transmit mode .

• Four-digit LED frequency display
Indicates receive a nd transmit frequency
durtng sim plex or repeater-o ffset
operauon.

• S/RF bar meter and LED Indlcaton
Bar mete r of multlcolor LEOs shows.
retau ve receive a nd trans mit s Ignal levels.
Other LEOs Indica te BUS Y, ON AIR. and
REPEATER offset.

• Tone switch
A ruva tes Internal subaud tble tone
encoder (no t Kcn wood-suppttedl.

Optional acces sories:
• MC-46 16-b u ll o n autopatch [DT Mf1

UP/IXJWN mic rophone
• SP-40 compact mo bile s peaker
• KPS·7 fixed -s taUo n power s upply

Mo re mformauon o n th e TR-7730 and
T R-8 400 is a vaila ble from a ll autho rized
deale rs of TrIo-Ke nwood
Commun ica tions. Inc ..
111 1 West Wa lnu t S treet.
Compto n. California 90220.

memo ry sto res both receive and rrunsmtt
freq uency Independe nt ly, to allow o pe ra­
Uon o n repea te rs wtth nonstandard spins.
Me mory backup tennlna l o n rear pa nel .

• Memory I5can
Automatically locks o n busy memory
channel a nd resumes when Signal
disappears or when SCAN s ....itch ts
pushed. Scan HOLD o r microphone PTT
switch ca ncers scan.

• Eltt e nd e d frequency coverage
Covers 143 .900-148 .995 Mllz In
ewttchable fi -kl-lz o r lO"kHz steps , a llow­
Ing Simplex a nd repeater c pcrauon on
some MARS and CAP frequencies .

• Automatic: band scan
Scans enure band In 5- kHz o r IO-kHz
steps a nd locks o n busy channel. Sean
resumes when Signal disappears or when
SCAN switch Is pu shed . Scan HOW or
microphone PTT switch cancels scan.

• UP/DOWN manual scan
With UP/DOWN mic ropho ne pro v ided,
manually sca ns enure band In 5- kHz o r
lO-kHz s te ps.

• Offset switch
Allows VFO and four of five me mo ry

The TR-7730 is an incredibly compact.
reasonably priced. 25-waU. 2 -meter FM
mobUe transceive r with five memorie s .
mem o l"J sean, a ut o matic band acan. UPI
DOWN mania! scan from the m.Icrophonc.
and other c o n v e nie n t operating features.

TR-7730 FEA TURES:

• Smallest ever Kenwood mobile
Measure-s on ly 5-3/4 Inches w ide,
21nrhes h igh. and 7-3/4 In ches deep . and
weigh s only 3.3 pounds. Mounts even in
the srna j je-st subcom pact car. a nd Is an
ide a l combination with the equally com­
pact TR-8400 synthesized 70-cm F'M
mobtle tra nscetver.

• 25 . aU. RF outpu t power
Even though the TR-7730 is so compact.
It sUll produces 25 wens output for
reliable mobile communications. HllLOW
power sw ttch selec ts 25-W or 5 -W outpu t .

• Five memo rie s
M ay be operated in s implex m ode or
repeate r mode wtth the transm it fre­
quency offset ± 600 kHz. The fifth

Miniaturized,5 memories, memory/band scan
T -7730

Sp('('ffkaUons and " rll 't's an> .~ubl(·'·, 10
chclIIgt' LVithoul notl,.,· Or oh/lgClrtcm.

accesstng a utopatehesl o r o the r tone­
sIgnaling devrce.

• H1/LOW RF output power switch
Selects 10 wa tts o r 1 walt o u tpu t.

• Virtually aam e size as TR-7730
Pe rfect companion fo r TR-7730 In
a compact mobile arrangement.

• Other features similar to TR-7730
Five memories, memory scan. automatic
band scan lin 25-kHz stepsl , UP/OOWN
manual scan. four-diglt LED recewe
freque ncy dtsplay (a lso shows transmit
frequency in memory 5 ), ~/RF" bar rue-te r
a nd LED Indica tors. tone s witc-h. a nd
same opllo nal ucceesortes.

• Synthe l5 lz e d coverage of 440-450 MHz
Covers uppe r 10 Mill of 70-cm band In
25-kHL steps, wIth two VFOs.

• Off!le t switc h
For ±5 MHz transmit offset on both VFOs
and four of five memories. as well as
s im plex operatjon. Fifth memo ry allows
any other offset by rnemonzmg receive
and transmit Irequenctes independently.

• DTMF a ut o pa t c h terminal
On rear panel. fo r connecung DTMF"
(d ual-tone mulufrequencyl touch pad (for

Synthesized 70-cm FM mobile rig

TR-B400
----------------~I.$..~'n ;.~OO



A compact transceiver with FM/SSB/6

The exciting TR-9000 a -meter all-mode
transceiver combines the convenience
of FM with long-distance SSB and CW
in a very compact. affordable package.
ideal for mobile installation. With Its
fixed-station accessories It becomes the
obvious choice for your ham ahack.

TR 9000 FEATURES,

• FM, VSB, LSD, and CW
All til(' popu la r 2 ·melt-r modes.

• Extended frequency range
Covers a ll z-mcu-r Amateur frequenctes
a s well as MARS and CAt' Irequcnctes
(s im p le x and any repeater s p ilt! !>('lween
143.9000 and 148 .9999 MH!-.

• Digital dual VFO,
With setectable- tunin /;( s te ps of 100 liz.
5 kl lz , a nd 10 kllz. converuen t for each
mode of operuuon .

• Digital frequency display
Ftve, four. or thn... di~its. dqX"n d ing on
selected t unin~ ste p.

• Scan of cntire band
Auiomauc busy s top a nd tree soa n .

Five memories
Ml -M4 ... for simplex or ±600 ki ll.
repea ter offset. M5 .. , fo r nonstandard
offset (m emorizes transmit ami recetve
frequency tndcpcndcntlyj.

• SSB/CW search
Sweeps betweun 0 and 9.9 kill. around
the selected frequency In 100·111. steps.
w h ile the main knob sdeets In lO -kl l/.
steps. Easy way to Ond SSB or CW ucnvny.

• UP/DOWN microphone
"Beep" sounds with each frequenc-y ste-p.
(Supplied wttf TR ·!JOOO.)

• Effective noise blanker
Suppresses pulse-type noiS(' 011 SSB
and CWo

• Improved receiver Iront-end
characteristics
Low-noise . dual-gate MOSFET and two­
stage monohtfuc crysta l fllte-r.

• RIT control
Receiver mcrem en tal tu rung. to tunc
only the reoetcer s light ly ofT frequency in
th e S SB/CW mode. Functions o n
memory. a lso.

• RF gain control
Threshold-type control. pt'"flnilling
accurate S -m e lc r readings all SSB/CIA'
a nd FM m odes.

CW sldetone
Enables monitoring o f keying during
CW opcrauon.

• Automatic AGC selection
AGC t tme constant selected automatically
with MODE: switch (slow for SSB and fast
for CWJ.

• HI/LOW power switch
10 watts/ I watt RF o u tput all FM/CW.
Atways 10 watts o n SSB. Im proved power
m odule for reltab!e and stable li near
HF o u tput.

• LED indicators
VFO AlB. RIT. ON A IR.. and BUSY.

• Rear-panel accessory tennlnals
Ke y. memory back-up voltage. tone in p u t.
stan dby. e xte rna l speaker. DC supply
voltage. and antenna.

• Compact size
Onlv 6-11 /16 inch es wide by 2 -2 1132
m ctie s high by 9-7/32 inch es deep.

• Adjustable<angle mobile mount
W1th qu ick-release levers for easy
re mo va l.

More m rormanon on the TR ·9OOQ is
availa ble from a ll aurhortzed deale rs
cr r no.xenwooc comrnumcaucnatnc ..
111 1 West Walnu t S treet, Com pton.
Californ ia 90220_

Matching accessories for fb::ed -statioD operation:
• I'S·20 power supply
• SP· 120 externa l speaker
• BO-9 System Base ... with pow er s w ucn.

SEND/R ECEIVE switch for CW o peration.
backup power supply fo r memory reten­
lion IOC-1 bac k u p power adaptor may
a lso be used fo r th is applicationl. and
headphone jack

S~;fical;ansand p~;c.... aT(' subl~' fa chan~ wifhaUl nolice- o~ ab/igalion .
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ellil. residents please add SIll... tax

COLLINS KWM·380
~-'-~', ----- - -eo ,

- - - -

REGULAR

$3185

YOUR PRICE: $2599

MIRAGE 8·1016 2M
AMPLIFIER
160W OUTPUT
SSB, FM, CWo

374A
REGULAR

$2395

YOUR PRICE $1999

Freq_range: l44-l48MHz e RF OUI:l 60W nom.
(lOW 111), e Rf power in: 5 -l5W . DC operallflg
pw r: l 3 ,8VDC @20-25A e Intermrtlenl duty
cycle e Buill -in receiver pre-amp. Auto-
matic internal or e xternal relay keying,

REGULAR
$279.95 YOUR PRICE $249.95

NEW REGULAR PRICE 53496

U MrTED NUMBER AT OLD PRICE $2695

EI. ALPHA,.....,

TS·830S

CALL NOW FOR YOUR SPECIAL
SUMMER SAVINGS PRICES

77DX 78

TS·130S

YAESU FT·207R
. 7fl HANDlE

J.:.~ REGULAR
$339_95

TR·7800

76PA
REGULAR

$2195

YOUR PRICE: $1799

REGULAR $1599

ASK FOR YOUR PRICE

REGULAR
$4945

YOUR PRICE: $4199

KENWOOD

Pric..S. spe<:t . ubj&C1 to change w~houI notic..

. ; ""- --- -
"i'? : ....,.. -;;

R.L. DRAKE TR·7/DR·7

Includes :
NBP-9
battery pack.

NG-9B wall Charger.
FEP-1 earphone,
rubber flex . ant .

YOUR PRICE $289.95

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

CAUF cus rOMERS PLEA5E
CALL OR VISIT USTED STORES

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

I-twy 163 & Clansmanl Mesa Blvd,

BURLINGAME, CA 94010
999 Howard Ave.. (415) 342-5757
5 miles south on 101 110m S.F: Airport

OAKLAND, CA 94609
2811 Telegraph Ave., {4151451-5757

Hwy 24 Dowrtlown, Left 27th off-ramp.

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

US A

VAN NUYS, CA 91401
6265 Sepulveda 8tvd., (213) 98&-2212

San DIego f wy 81 VICtory Blvd .

ANAHEIM, CA 92801
2520 W. La Palma.

(714) 761-3033 (213) 860-2040
Bet>oeenOIsneyIand & Knoll·, 8e<ry Farm

FIVE STORE BUYING POWER!
SUMMER SAVINGS

FREE PHONE

800
854·6046

OVER-THE-COUNTER
Mon. thru Sat. lOAM to 5:30PM
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utes on all bands. 3-junctJon meter
shows forwa rd peak power on
transmit , S W R. and received
signal strength. PTT on ssb. full
break-In on cw, PI N diode an­
tenna switch. Built· ;n cw sidetone
with variable pitch and volume. ALe
control on "high" power only where

needed. with LED indicator.
Automatic normal sideband
selection plus reverse. Nor­
mal 12-14V dc operation
plus ac operation with op­
tional power supply.
The right styling. the right
size. Easy-to-use controls,
fast-action p ush buttons, a ll
located o n ra ised fro nt
panel sections. New meter
with lighted. easy-to- read
.scales. Rigid steel chassis.
molded front panel with

matching aluminum top ,
botto m and back .

Stainless steel tilt­
up bail. And it's
only 4" high by
9W' wide by 12"
deep (bail not ex­
tended) to go any­
w h e re . fit any ­
where at home, in
the field, car. plane
or boat.
The right acces­
sories- ali fro nt-
panel switchable.

Model 220 2.4 kHz
8-pole ssb filter $55;

Model 218 1.8 kHz 8
pol e ssb filte r
$55 : Mo de l
217500Hzcw
filter $55;
Model 219 250

Hz cw filter $55; Model 224 Audio
cw filter $34; Mo d e l 223 Noise
blanker $34; Model 226 internal Ca­
librator $39; Model 1125 Dc circuit
breaker $15: Model 225 117/ 230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin­
ear switching kit. $15.

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

'1iI1T.,~.~;:~,~~. ',:~

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

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is ± 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better tha n 50 dB rejec­
tion notch. tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

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

For A Long Time­
Low Price.

New TEN-TEC &IT@®~W

$549

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

The result is a unique new trans­
ceiver with selectable power
levels (convertible fro m 10
watts to 100 watts at the flick
of a switch) , a rig with the
right bands (80 through 10
meters including the new 30
meter ba nd), a rig with the
right ope rational feat ures
plus the right options, and
the right price for today's
economy-just $549.
Low power or high power.
ARGOSY has it. Now you
can enjoy the sport and
challenge of Q RPp
operating, and,
when you need it.
the power to stand
up to the crowds in
QRM and poor
band conditions.
Just flip a switch to
move from true
QRPp power wi th
the correct bias
voltages to a full
100 watt input.
N e w analog
r ea d out design .
Fast, easy, re liable,
and effic ient. Th e
modern new
readout on the
ARGOSY is a
mechanical de-
sign that in-
standy gives you all significant figures
of any frequency. Right down to five
figures (± 2 kHz) . The band switch
indicates the first two figures (MHz) ,
the linear .scale with lighted red bar­
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the four th and fifth figures
(tens and u nits). Easy. And effi ­
cient-so battery operation is easily
achieved.
The r igh t receiver features. Sen­
sitivity of 0.3 fLV for 10 dB S+N/N.
Selectivity: the standard 4 -pol e
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.



Inmid-May we flew down to Birming­
ham for the BirmingHamlest and sampl­
ed some true southern hospita lity . Al­
though I didn't manage to actually see
the famed Vulcan atop the mounta in, I
was reassured that it was there. We arriv­
ed ea rly on Friday morning and were met
at the airport by Joe Veras. N4QB, Ham­
fest Chai rman, who drove Dick and I to
our hotel and made sure we we re sell led.

Later in the day Dick and I took a cab to
pay a visit to Jimmy Long of Long 's Elec­
tronics and to get the guided tour of the
establishmen t. He ooes have an impres­
sive ope rat ion in both amateur and audio
sales. In fact, later tha t evening when
Dick and I were back at the hotel watch­
ing TV prior to turn ing in, I noticed that the
fe llow doing the commerc ial looked ta­
miliar, but I couldn't place him right away.
Youguessed it- it was Jimmy himse lf do­
ing an adm irable job, looking and sound­
ing quite professiona l.

The folks at the hamfest were very
friendly and we were truly welcomed in
style. Karl Thurber, W8FX, our An tenna
Editor, came by to c hat. He now lives
about 80 m iles from Birm ingham and
drove over to see the sights and say hello.
Another author, Dave Ingram, K4TWJ.
stopped by, and Dick James, W4DQU ,
who I've known for some time. came by
to ta lk about a new an tenna that we 'll be
writ ing up short ly. Dic k also extolled a
new indust ry for Alabama , namely the
wine business. He presented me with a
bottle of a very nic e white wine produced
in Alabama. Ernest and Julio watch out!

Dick and I managed to work out some
trave l arrangements to leave Birming­
ham on Saturday evening and arrive
home late that night. We did get to the
llMARC fleamarket on Sunday and had
fresh copies of CO on display along w ith
some choice gems from our respective
QTH's. The weather was great for a
change, and several thousand amateurs
showed up to inspect and bUy the
goodies. It was really a great weekend.

The Living Legend Lives
This month we add anothe r name to

our Masthead, a name that I have known
all of my days in amateur radio . It 's not
that he 's so ancient, it's just that I sta rted
very young . In the early 1950's, when I
began my interest in amateur radio, I

say You S.w It In CO

AN EDITORIAL

Lew " Mac" McCoy. W1JCP, in a rare
photo, pert1aps the last known photo of
him wearing a necktie. You can find him
easily at most Hamfests or Conventions
by the Indian turquoise and silver jewelry
he wears. In fact, he makes most, i f not

a/l, of it himself as another hobby.

used to read QSTand CO each and every
month , and some of my favorite articles
were written by Lew McCoy, W 11CP. He
was one of my earlyheroes in amateur ra­
dio as a Novice, and I guess that ove r the
years I've bu ilt j ust about everything he's
described.

I l irst met Lew, although to many he is
known as Mac, when I began working for
CO in 1961. I began going to Hamfests
and Conventions where I would see Lew
enthrall audiences w ith his talks, and it
was exc it ing just to meet and talk to him.
Lew is " on" all of the time. He neve r ta lks
down to someone and will spend an infi­
nite amount of time with anyone w ith a
question just to make sure he or she un­
derstands. He 's been sort of the Pied Pip­
er 01 amateur radio. instilling an enthusi­
asm in eve ryone who's met him or read
his work. He is l iterally a living legend who
has been known to drive people crazy at
Conventions with his game of " Petals
Around The Roses: ' but thaI's another
sto ry for another time.

The following biography outlines his

histo ry in amateur radio and his tenure at
the ARRL. We are espec ially proud that
he has joi ned our staff. This month we al­
so present the first of what we expect to
be many articles by Lew, and I know they
wi ll once aga in foster the dream of bu ild·
ing in many of us.

Lew McCoy. W11CP
Lew McCoy, W1 ICP, was first licensed

in 1946 with the call W9FHZ (in Ch icago).
Lew got his inte rest in amateur radio from
his father who was an early spark experi­
menter. W1 1CP went to work for the
League in 1949, ret ir ing from there on
July 1 of this year. During his 30 yea rs at
the ARRL he was employed in many ca­
pacities. His first job was Asst. Communi­
cations Manager . His most notable ac­
complishment in that position was being
the o riginato r of the 1urneterWAS.Con­
test and the Novice Roundup. In 1951 he
moved over to the Technical Department
as a Technical Asst., working under tech­
nical greats such as George Grammar,
Byron Goodman, and Don Mix. In the ear­
Iy 50's Lew traveled the then 48 states
lecturing on TVI. demonstrating the meth·
cos for c uring the problems. About that
time. the Novi ce License was created by
the FCC, and Lew wrote an a rt icl e for the
newcomer every month, ro lling up an im­
pressive number of articles over the
years. He is the o riginator of ci rcuits such
as the ult imate or universa l transmatch
and the monimatch. Versions of both ctr­
cults can be found in nearly every ham
shack in the world.

Lew did extensive traveling and tectur­
ing aver the years and completed his
later years as F.M. Editor, which entailed
considerable FCC con tact work. He renr­
ed as Senio r Asst . Technical Editor, and
now lives in Silver City , New Mexico.

He is married (40-plus years) and has
two daughters (one is W1 HAQ) and two
grandchildren. Lew says right now his
proudest moment is for his older daugh·
ter's husband, Neil, who at age 44 finish­
ed in the top th ird c lassification in the
Boston Marathon.

Lew was a member 01 the Awards
Committ ee and holds very early WAZ and
both Phone and C.w. DXCC and likes all
modes of communications.

73,Alan, K2EEK
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• Learn the truth about your
your antenna.

• Find its resonant fequency.
• Adjust it to your operat­

ing frequency quickly and
easily.

II there is one place in your statoo where
you cannot risk uncertain results it is in
your antenna

The Palomar Engineers R-X Noise Bridge
tells you if your antenna is resonant or
not and. if it is not. whether it is too long
Of too short. All this in one measurement
reading And II wor1l.s just as well With
ha-n.ba1d-ooly receivers as with general
coverage equipment because II gives
perfect nul readings even when the
antenna is nol resooem. II gives
resistance and reactance readlOOS 00

dipoles. inverted vees. quads. beams.
mulllbwld !raP dipoles and verticals No
staroe is complete wilhoul this up-to­
date instrument

Why work in the dark? Your SWR meter
or your resetence noise bridge tells only
hall the story, Get the instrumenl that
really works. the Palomar Engineers A·X
Noise Bridge , Use It to check your
antennas lTom 1 to 100 MHz, And use it
in your shack 10 adjust resonant eecoen­
ces 01 both senes and parallel tuned cir·
CUltS. WorI<.s bener than a dip meter and
costs a lot less send ro- our free
brocl'u'e.

The poce is $59.95 in the U.S and
Canada Add $3 00 shippngiha-ldllog ,
California residents add sales tax ,

-I "'" I

Fully guaranteed by Ihe originalor of
lhe R-X Noise Bridge . ORDER YOURS
NOW!

Palomar
Engineers
Box 455 . Escondido . CA. 92025

Phone: 1714J 747-3343

• Micro-tlpedllion to forest County, PA - On Au­
gust tst and 2nd there will be amicro-expeditiOn to
Forest County. Pennsylvania . Gall is WB310E/3;
rroce is c.w. only. Frequencies are 80,40, and 15
rreters somewhere in the bottom 50 kHz of eacn
tano. aSltoWB3lOE, RO 1 Box 297, Brockway, PA
15824. Canadian and U.S . stations send s.a .s.e . OX
stations send llRC for OSl via Ship, 2IRC's tor air­
maiL
• Jacksonville Hlmfest - The Greater Jacksonville
Hamfest Association will hold the Ninth Annual Jack­
sonville Hamtest and Northern Florida Seeton ARRl
ccoven uen on Augusf 1stand 2nd at the Orange Park
Kennel Club. Two-meter talk-in by W41Z on 146.12/
.76 and 146.071 ,67. Advance registration is $3.50
and is available from RobertJ . Cutting. W2KGI, 1249
Gape Charles Ave ., Atlantic Beach, Fl32233 . RegiS·
tratiOn at tile door is $4. Swap tables are available
from Andy Burton, Jr.. WMTUB. 5101 vemis Rd .,
,Jacksonville, Fl32218 at $12 per table for both days.
• Upper Plninsull Hamlest - The aam Annual Up­
per Peninsula Hamtest . sponsored by ttle Detta Co.
Repeater ssscc. , will be held on August 1·2 in Es­
canaoa. MiChigan at the Flat Rock Townsllip Hall.
Registration will be$2. For more information, contact
Aileen Gagnon, WASOHB , Kipling toc .. M!d . Rte .,
Gladstone. Ml 49837.
• Northcert1rll Missouri Hlmfest - The Third An·
rear Northcentral Missouri Hamtest will be held on
Sunday, August 2nd in Moberly, Missouri at fhe Mu­
nicipal Auditorium. Doors open at 9 a.m. Ticketsare
$1 .50 in advance , $2 at me door. SpeCiallorum fea­
turing Bob Heit , K9E10. Talk-in on 147.69/ ,09.
146.52 , and 3963 , For more information, contact
Charles Coy, WBQlENV , 601 McKinley, Moberty, MO
65270.
• Northwest Klns,s SWIP MHt - This lsi ama­
11M radio event wi ll take place on Sunday, August
2nd at the Corrvnunity Building Colby , Kansas. Doors
ccenat 9 am.: auctiorl at 2 p.m. Admission is $1 ,
lables $1 each . Talk-In on 146.22/82 and 52/52,
TVROdemonstration. Sponsored by the Trojan ARC.
for more nnormetcn. contact WMGBN or KAQI FBO .
• 1981 Northwest DX Convention - This event ,
sponsored by the wmemerte Valley OX Club, will be
held on August 8lh and 9th at the Greenwood Inn in
Beaverton, Oregon . For more information, contact
the Willamelle Valley OX Club, P.O, Bo_ 555 , Port­
land, OR 97207.
• Kallus-Nebraskl H,mfest • The xansas-Ne­
braska Radio Club will host their 30th annual bamtest
on Augusf 8·9 at the ClOud CountyCommunity Junior
College in Concordia. Kansas . For more inlormation,
contact Don Nutton, Rt. 3, Concordia , KS 66901 .
• VHF '81 - The combirlation state convention of
the tees VHF FM SOCiety and the second annualSu­
per Central tees sweetest will be Ileld AUQust 14,
15, and 16at tile Hilton inn. Austin, TX. Regtstralion
is $5 in advance , $6 at tile door, Talk·ill on 146.19/
79. For more inlormatiOn, contact VHF '81, P.O . Box
13473, capitol staten. A.ustin, TX 78711 .

• Rldio Club 01 Tacoma H,mlest - This annual
bamtest will be held at PacifiC lutheran Universily In
Tacoma, Washington on August 15th and tstn. Fea­
tured will be technical seminars, large flea market
and commercial displays, andmore, FordetaUs , con­
act WB70NS, 517 Berkeley Ave. West , Tacoma, WA
98466.
• New Dllmarvl Hlmfnt - The Sfxtn Annual New
Delmarva Hamtest will be held on Sunday, August 16
at Gloryland Park, Bear, Delaware from 8 a.m. to 4
p.m. Admission is $2 .25 in advance, and $2 .75 at
the gate . Tall'gating or table space is $3.50 . Talk-in
on 52 and 13173_For more informahon, or tickets,
amtact Stepllen J. Momot , K3HBP, 14 Balsam Rd .,
Wilmington , DE 19804.
• S'ndY Rlvlr ARC/SOllllrllt ARA H'mlllt ­
These clubs are sponsoring this hamlest on August
22nd at tile Farmington, Maine FairgrOUnds . For
rmre information , contact Charles Slenger, W1HTG,
eo_ 111, Easl Dixfield, ME04227 .

• 1981 llinois Slltl ARRL ColtYlntlon - The Fo_
River Radio league will host thisevent in conjunction
with rts annual bamtest on Suoday, AuguSI 23rd
from 8 a.m. to4p.m. ante KaneCounly Fairgrounds
'in SI. Charles, Illinois. Advance uckets are $1 .50:
tickets are $2 at the gate. For advance tickets send
an s.a.s.e . to Jerry rneoers, W9ZGP, 1501 Molitor
Road , Aurora, IlOO505. Commercial exhibitors con­
tact Mike Pillard , KA9EVT at 312'896-7383. Talk-in
00 146,94.
• St. Chlrlel ARC Hlmfllt '81 • This event wi ll
lake place on August 23rd at the Wentzville Missouri
Convnunity Club, AdmissiOn is $1 per car. Tickets
are $1 each in advance; $1 .50 at the door. For more
information, contact SCARC Hamfes1 '8t, clo Bitl
Graham, 512 Bermuda Or., O'FallOn, MO63366.

• lowl 15 Mitt!" Nit Picnic Ind SWlpllI! -This
event will be held on Sunday, August 23rd at Ewing
Park , in Southe-ast Des Moines. Iowa . Talk-in on
34-94 . For more information contact WBQlJFF .
• 8lultllld H.mfllt '81 - The East River ARC, Inc .
wi ll sponsor Bluefield Hamfest '81 on Sunday, Au·
gust 23rd at the Bluefield Armory /Civic Center. Ad·
mission is $2 in advance; S3 at the gate, teores are
$5 each. Talk·in on 89/49 and 52/52, For more in­
formation, contact Bluefield Hamtest '81, 21 13 Hem­
lock Hill, Bluefield, WV 24 701 .
• Speclll Event Station WB7TBN - The Pend
Oreille ARCwill be operating a spectar event station,
call WB7TBN, Irom the Pend creme County Fair­
grounds on August 27 , 28, 29, and 30 . Frequeocies
wi ll be t4 .340, 21 .400, 28.700, 39.45, 37.15 C.W .;
<rid 28.090, 21 .090. 14.080. and 36.50 Rm.They
will be on the air trom 16QOZ to 0500l each day. A
special conmemorative OSl will be available for an
s.a.s.e., which may be sent to WBTSGU , Star Rt.
eo_ 251 , Spirit Lake, IdahO 83809 .
• TIoga County ARC 5th AnnUlI Hlmillt -On sat­
tJ"day, August 29th this event will take place at the
TIoga County FairgrOUndS just ott US ROUle 6 be­
tween Wel lsbOroand Mansfield , Pennsylvania from 8
a.m. to 4 p.m. Talk-in on 146.19179and 52. Regis­
tration is $3, For more information, contact P.O . Box
56, Mansfield, PA 16933, or Carl Kimble, WB3EUE,

• Tile Grllt hClpe Dlpedltion - Members of the
lake County ARC are planning a OXpedition from the
jail cell in Crown Point, moure nom which John Oil­
Mnger tled in 1934duringhisfamous ' 'woodengun"
escape . Tile operation is scheduled lor 1800Z Au­
gust 29th to O3OOZ August 30th, and lrom 1400Z to
2300Z August 30th, Operators will be USing the club
C3llsign W9W on 14.300 s.s.b. and 7,115 c.w., plus
or minus aRM . Each contact will be conf irmed by a
special OSl upon receipt of a card and an s.a.s .e .
• G.C.A.R .C. H,mtnt - The GlOuCester County
ARC will hold tlleir tamtest on August 3Ot1l trcn 8
a.m, to 3p.m. alGloucesterCounty College , TMlYard
Road. S!weU, New Jersey. tekets are $2 in ad·
vance; $2 .50 at tile door; S6 for tailgaters and deal­
ers. Talk·in on 146.52 and 147 .78/18 . FCC exams
will also be given. For more Information, contact
G.C .A.R .C. Harrsest Committee, P.O . Box 370, Pit­
man, NJ 08071.
• laPortl County Hamlllt - This annual hamlest
sponsored by the laPorteand Michigan City ARC's
wi ll be held on Sunday, August 30tll at the County
Fairgrounds on Highway 2, westof laPorte, metana.
Flea marxetarea . lrcecrtabtes are $1each. Advaoce
uckets are $2 each with an s.a.s.e. to P.O. Box 30,
laPorte. IN 46350.

• Alllltiur Rldlo Prep - Amateur Radio Prep, ecat­
III at 415 East BOlli St. . New YCI'k, NY 10021 , has
been operating for aver five years as an experinental
sctlOOl developing new mettlods of teaching amateur
!Oldio theory and Morse code. During the fall aI this
year and wimer-spring 1982, Amaleur Radio Prep
will conduct an unusual series of eql8rimental cable
illecasts. For information onparticipating in this ex­
perimental program, contact Larry Horne, N2NV, al
the aboveaddress.

• PIe.....nd.ll ...dar Inqulf". dlrKlly.
s.yYou s.w It InCa



AGL Electronics
DlIlI.1AI. lIXAI

IS _from ........ _ Itarw;tl

YOUR rul1. "olRV!CI ov.u..

•

--
. ' ."'- .

•

All towers req uire p repayment by cashier's
chl'("k or money order. All other advertised spe­
ria ls will receive a 2.5% Discount if order is
acco mpanied by cashier 's check or money
order.

VAESU R-902DM
Improved with new ring d iode mixer. The com­
peti tive edge in competi tion gra de all-mode H FI
VHFIUHF. (And the new dia l turns in the right
dlnxrion .]

ALPHA 76A
The high frequency linear amplifier with trot'
continuous duty. 1. + K\\' PEP. 1 KW Locked­
key. 15 through 'U.o meters. "Powc-house, "

S 165 00
S 2..0 00
S lIJ OO

S "00
S "00
S ~S OO

_S 'l(I ,m

S JUX)
. $ Jll OO

.. , $ 34 00
S 75 00

CUSHCRAfT ANTENNAS
"'JeD
204CD .
l,,-JeD .
!tHeD _
10-4<:0 ..
,,1\'-0\ .. _

AlV-5 .
AR.' ·28 . __ _ ,
ARJ( -450

A·IP ·II .
)2-19 Il....,m..r . . _

ROHN TOWERS &
ACCESSORIES
25G 5<'ction . S ) 7.50
45G 5<'ction . . . . . . . . . . . . . . . . . . . . . . . 83.75
HD8 X48 $ JOS.oo

5<>11wppotting lOw",
H BXS6, , , S m oo

5<>11 . upportlng tuw~,

¥!. EHS guy wire . 500 n.. $ !'>4 00
:y,. CCM cable dam p .. , , , $ ,;N

~ Tumbuckle. eye &< eye . . , .. $ 5.39
M200H 10 fl . H.D. gal,", mast ... S )5, (10

ROTATORS
CDE Ham IV . . . $ IMi oo
CDE Taillwiste r $ 2)<100
HY-<;AIN HDRJOO , . . . , $ 395.00

The Price Is Right,
The Class Is Extra . ..
ACt 8ectronics deals only in Ham equipment of the hi~t quality al the best
pricesavailable. and the service and attention are Extra Class. Ourentire statt bolds
Extra Class Amateur bcenses, and they've aU been deabng in Ha m equipment for
years.

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

HY-GAIN ANTENNAS
ffl6DXX _.•. " .•..•. .... .... ..... S 237 00
m sox S 20100
TIUMKJ S 171100
rn2MKJ, .. . .. . .. . . . . . . • • . . • . . . .. S UII,M
no/R _.•...••..•............ .... $ 137.00
1058A .... ................ .....•. $ 96.00
1558A $ 150.00
21158A $ 237 00
2048A S 18800
4028A . . . . .. . . . . . . •. . . • . . • . . . •... $ In,oo
DBlmsA $ 127,00
18AVT •. . . . ....•... ...•... . . . . . . . $ 83,00
14AVQ . . . . .. .. •. . . ....... .... ... $ ~<I . OO

IIIHT S 275.00
BNfIt> ... •. . . , ...•. . . ...• ... . .. . . . $ 13.00

TONNA F9fT ANTENNAS
. ............t2M S 21.95
16 cwn W'''12M $ 55.00

HY-GAIN CRANK·UP TOWERS
HG·S2SS , S m ,so

52 fr. ..-If ,upP"'""nl\. 9 "'1. fl. at SO mph

N....ted h~,~ht 20~ It

HG-SOMT2 S 669.00
SO ft. • iM SUPF'," N. 6 "'1. It. at SO mph.

N~"N N;~ht : 20 \-':1 ft
HG-54HD , 51SI).00
~ ft . "I"If ' UP!"''''''R. 16oq. 11 . at flIl mph.
N...,<'d N;j\ht : 21 ft

HG·70HD , S2187.oo

?\) ft . M'lf lu PP'>rt"' 8· I/> oq . ft . • , /00 mp' •• .;~("_---
No--ot<'d~l 23 ft . ~

AU Hy-Gain towers are drop shipped direct
from the factory to save you money. You get
fn.>e frei~t on Rohn Towerordersover Sl5(X}.OO
and freight paid on aU Rohn Tower foldover
lowers. AU others EO.B. DaUas. 10% higher
west of the Rockies, unless shipped hom Dal­
las: slightly higher if drop shipped.

Pk-ase call for more prices and information.
Whether you talk to Gordon, N5AU, BilL
KSFUV, or Mike, KGSF, you'll get a bigger s ig­
na l for less.

AGL Uectronlu.
we'D do It rtp..

For quick shipment, call today: 800-517-3418
Store Hours MOnday through Fnday Eastern 10·7, Central 9-6, Mountain 8-5, Pecmc 1-4

Retail Store, 13929 N Central Expressway. Suite 419. Dallas. Texas 75234. (214) 699·1081
Mail Order: 705 N. Bowser. # 106. Richardson. Texas 75081. ~.........or..~(.--~, 0<' ......" Or""".

C 1981., Gidley G r.aphics G roup AGL Electronic's is Iocaled only in DaU.as and has r>eVi'T bf>en associa ted with.any other d..aler

CIRCLE 1 ON REAO€R SERVICE CAAD



You can't say it costs too much. You can't say that it's
too hard to build. You can't say that it's too big. You can
say that here's a great idea that I can throw together on
Saturday morning for a few bucks and that I can be
using on Saturday morning. We present the first Lew
McCoy weekend project.

• he Il'ugallil'een

An Outstanding 15 Meter Antenna That's Cheap

BY LEW McCOY·, W11CP

S ome years ago I designed an anten­
na for 15 meters that was very popular
and is still used by many amateurs. ' It
was a one-element rotary dipole that was
extremely inexpensive to make. It was
simple to build, and it always worked.
Other amateurs added elements to make
the antenna either a two- or three-ele­
ment beam (we'll show you how to do
thai). I should add that the dipole itself,
according to prices within the last month
or so, could be constructed for less than
$10, and with another element, say $15.
For an antenna that wilt provide about a
true 4 to 5 dB of gain, that's pretty dog­
gone good.

Whal Ills
Let's discuss the dipole first and what

you can expect from it. Electrical thin­
wall tublnq. va-incn diameter, is used for
the elements, and these sell for about
$1.50 each at hardware discount houses.
The tubing comes in 1n.toot lengths. Two
lengths are too short for a tb-rneter di­
pole (a ts-meter dipole would be some­
thing over 21 feet long). However, in our
case the au-toot length is ideal. Here is
why. A short antenna (dipole) will exhibit

*200 Idaho sr Silver City, NM 88061

'McCoy, "A One-Element Rotary for 21
Me..': OST, Jan. 1955.

8 • CO • August. 1981

capacitive reactance at the teedpctnt. By
adding the correct amount of inductance
(a coil) we can cancel out the reactance,
and in this 15-meter case we end up with
a truly perfect match for 50-ohm cable. In
fact, the dipole shows a match of less
than 1.2 to 1 across the entire band! It
works out so well for a match that it is
ridiculous.

Originally, we made the coil from cop­
per tubing, but this is not necessary. We
used some single conductor No. 12 cop­
per wire stripped from a piece of Romex
house wiring cable. It is suggested that
you get a 10-foot length of Romex from
Sears or wherever, strip off the outer
jacket covering, and you'll have two
lengths of insulated copper wire for this
and other projects.

Another item you'll need is a length of
va-Inch PVCplumbing tubing. This is used
for what we call the primary insulators for
mounting the elements to their supports.
The V2-inch PVC slides easily overthe V2­
inch thin-wall tubing.

How II Works
We'll get back to construction details

in a moment, but first let's discuss a di­
pole and what you can expect from one.
Any of the antenna books will show you
that a halfwave dipole will exhibit a figure­
eight pattern of radiation if it is at least

more than a half-wavelength above
ground. Note that we keep saying "half
wavelength" dipole. Many amateurs mis­
takenly assume that a dipole is always a
natt-wavetenqtb long, by definition. Not
so. A dipole can be any length; the term
merely means two conductors of equal
length. A dipole longer or shorter will ex­
hibit different patterns, (In our case, our
dipole is so close to a hatt-wavelenqth
that the tiqure-eiqht pattern holds.)

It is important to keep in mind that the
figure-eight pattern shown in fig. 1 only
holds true if the antenna is at least a half­
wavelength above ground, We have seen
literally thousands of amateurs knock
themselves out orienting an so-meter di­
pole in order to get directivity with an an­
tenna 30 or so feet up, when in fact, they
could have oriented the antenna in any di·
recticn because the radiation pallern at
such low heights above ground is practi·
cally omnidirectional. However, on 20
through 10 meters it is fairly easy to get
the dipole up high enough so we can ob­
tain the figure eight.

If you put up this dipole, you'll only
need to rotate it 180 degrees for com­
plete coverage; if you add a reflector then
you'll have to go all the way around. Hew­
ever, we suggest trying the dipole first. If
you have never used a rotatable antenna
you are going to be amazed! The front-to­
side signal rejection is infinite (in theory,
but not in practice). You'll see 40 over 89

Say You Saw It In CQ



This is a close-up view of the reflec tor
loading coil, The frequency was deter­
mined by using a grid·dip meter and
counter. If a director were to be added to
the beam, the element frequency would
range close to 21.2 plus 1.0 MHz or 22.2
MHz. (That would be approximately 5 %

shorter than the driven element.)

Q

This is a close-up of the coil and feed of
the dipole. L 1 is wound on a piece of PVC
(for a form) and then slid off. As mention­
ed in the text, coat the element mounting
screws with paraffin to provide good in-

sulation.

long, and slide twoot them over each end
of the dipole. Place the tubing on the
wooden supports, and mark the support
positions. The supports can be nailed to
the 2" x 2 ", but drill the supports befo re
nailing to avoid splitt ing them. Next, d rill
through the PVC and metal tub ing, and
using 1 'A -lncn sc rews mount the ele­
ments in place. Run the screws back out
and coat them With paraffin to provide in­
sulation , Wood isn't a bad insulator, but
the paraffin will help. Originally, we used
a pipe floor plate to hold the 2" x 2 " with
a length of pipe in the floor plate fo r the
mast . The dipole can be mounted in its ux­
ed location. TV mounting hardware is ex­
cenent tor th is purpose , and a TV rotator
can be used to rotate the antenna, either
the dipole or with a ref lec tor. Even the
" Armstrong" method can be used in-

antenna; the photos do the rest. A length
of 2 " x 2" about six feet long is needed
for the dipole support. Four pieces of 1 "
x 2 " x 6 " are used for the element to
rest on . Either pine or fir can be used for
all the wooden parts and usually, if you
are a good enough sc rounger, you can
probably get all the wood from a con­
strucnon site; usually scraps abound, But
even if you have to buy the wood it is
cheap enough.

Flatten one end of the thin-wall tubing
in a vise or with a hammer and then drill
and mount an 50-239 coax fitting on the
flattened portion . Flatten the othe r piece
of tubing and mount a sc rew and a nul.
The coil, L I , goes between the 50-239 in­
ner conductor and the screw and nut on
the other section of the dipole,

Cut four lengths of PVC tubing 6 inches

Radiation lobe

Dipole Construction
Figs , 2 and 3 show nearly all of the con­

struction details needed to complete the

Fig. 1- This shows the typica l figure-eight
oettem that exists when a half-wave­
length dipole is used. As one can see, the
oettem needs only 18D-degree rota tion

for complete coverage.

signals drop to an 51 or 2 (or become in­
audible in some instances). In any case ,
that is generally how the dipole works;
you rotate the figure-eight pattern to get
the best signa l. If you add a reflector , you
can expect to add about 4.5 dB of gain
and about 10 dB or so tront-to-back ratio.
Oh yes , one more thing: In an article on
antennas in another magazine a few
months back the author stated that 1 dB
realty didn 't make any appreciable differ­
ence. In your amateur career always re­
member one important point We are in a
competit ive hobby. You showmeanama­
teur who says he doesn 't care if his buddy
beats him out on a contact, and I'll show
you a guy who really needs to be educat­
ed. Always-and I mean always-strive
to get the most effic iency out of your sta­
tion. Every dB does count. Let that be
your motto.

Say You Saw It In CO August, t981 • CO • 9



Here is the author hOlding the reflector. It
(the element, not the author) is very light·

weight.

that before buying the location, so any an­
tenna tests have no relation to real life.
Suffice it 10 say, using just the dipole and
one kw. we couldn't find a pile-up we
couldn't crack with just one or two tr ies.
With two elements the feed impedance
dropped slightly, but the S.W.r. was sti ll
less than 1.5 to 1 across the band.

Balun Or Not
There has been much fussing about

whether or not a balun is requ ired with a
dipole antenna. If it makes you feel good,
use one. However, with this antenna, we
don't recommend one. About the only
thing that could happen without a balun
would be a slight pattern " skewing," but
this would be less than a degree or so.

stead of a rotator. If you decide to use a
reflector, the two pieces of tubing are
mounted similar to the driven element.
except a loading coil is installed at the
center of the two pipe lengths. Electrical
connections are made via self-tapping
screws through the PVC connecting to
the tubing .

The reflector is made 5 % longer etec­
trically than the driven element. The
boom Is alenqth ot g " x 4 w fir , B feet
long . This comes out to 0.2 wavelength,
which does not change the feed lmoe­
dance too much. One could probably use

0,15 spacing just as well (6 foot boom
length) . The wooden element supports
are mounted to the 2· x 4 · with lag bolts
and the noor-uence is mounted at the bat­
ance point.

For whatever it's worth, ou r antenna
shows about two 5 units or more from
front to back . So, we do know it has front
to back. Our location is about as good as
one can find in the country. We are at
6300 feet right smack on the continental
divide, and OUf ground c onductivity is un­
believable, consisting primarily of man­
ganese and copper, However, we knew

Conclusions
Ou r advice is to try the dipole first. We

guarantee you 'll be pleasantly surprised.
Then if you want to add the reflector, so
be it. With all our years of antenna work
there is one piece of advice I always like
to pass on to the newcomer, I got this
from one of the greats, By Goodman,
W1DX. He said, "Always make your an­
tenna as big as poss ible and mount it as
high as possible. If it stays up it is neither
big enough nor high enough!" Good luck.

L I a 5',0:, turns 0 1 No. 12 insulated wire, I " d,ametet, close~.

Fig. 2- This shows the construction details for the dipole. See
the photographs lor close-up deta ils.

\'," th ;n wa ll steel conduit
10' long

1'4" o r 1y," wood screws
t t

(see no te)

SOH teed2" K2"K6'
NOTE ,

PV C sleeve'S
6" long

l" K2" KS"

Dr iven element t-orn Fig, 2

NOTE
L2 • 6 turrn; of No 12 Insulated wore ,

1' . " d iameter, SPKe'd 2' , ' .'lappro K.
02 W<M!leng th!

21.2 MHz

Floor flange

4 botts
lhrough 2 K 4

2 K 4boom

Ma~t pipe

Rel1ector resonant at
2O.1MHz (+5% of 21.21

,..
L2 (see note)

'"
Fig. 3- At(A) are the dimensions lor a two-element beam. The driven element is figured for 21.2 MHz.At this frequency the s.w.r. is
ow enough to cover the entire band. The boom length provides approximately O. 2 wavelength spacing. The dimension is not cttti-

cal. At (8) is a detail showing the floor flange support lor the boom. II!l
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ST5000 and ST6000

h

.- ---- --- ...
A " I. I ·

OS1050- The featuresof the proven DSlOOOand ST5000in one convenient cabinet.
• 60 10 133 wpm Baudot . 110 or 300 baud ASCII . 5 to 100 wpm Morse
transmit . Add MR2000 for auto-track Morse reception • 170 or 850 Hz
RlTY Shift • 24 lines. 72 Characters per line • Word Mode Transmit
• Two HERE IS messages • 255 Character Transmit Pre-type Buffer o r use
entire 1728 Character SCreen • Internal RTTYdemodula tor and transmit tone
generator _ KOS for auto TXlRX Control
• lowest cost Video System anywhere!

~ '"

Whether you're looking for the lowest cost or highest performance RTIY
video system, HAL has the equipment for your ham shack.

HAL COMMUNICATIONS CORP., BOX 365, URBANA,ILLINOIS 61601, 211·367·7373

STSOOO and ST6000-Everybody's Favorite RTTY Demodulators. .
• ST5000 is low cost- receives and transmits bot h 170 and ~50 Shift ­
Internal loop Supply . Aut ostan with Printer Relay . Active Fil.ters and
Wide_bandwidth, High-gain limiter Stage . ST5000 Plus Your Printer
Makes a Super Low-cost RTTY System ! .
• ST6IXXJ is Proven. High performance, No-compromlse RTTY
Demodulator . Receive and Transmit 170.425. or 850 Hz ~h l ft • ,
Internal l oop Supply _ Autostart with Mark Hold and Anuspace _ Printer
Relay and Socket • Crystal-controllcd Transmit Ton.es • Two Loop x ever
Stages . RS2J2. MIL1 88. and CMOS Data ConnectIOns • ~TC.
DTH. and KOS • Self-contained Tuning Oscilloscope • ~ctlve Inpu!.
Discriminator. and low-pass Filters _ Inp~t AGC • Acuve. Ideal -Diode
Detectors . High-gain. Wide_band~idthLIO:ll terStage • ~orAMtype of
Operation . ST6IXXJ is Top-of-the-line fo r Either CommerCial or Amateur
Applkationsl

If You're Into RTfY, You Sho uld Be Loeklng at HAL Eq uipment- We've Set
the Standards For Video RTfY! Set' Our Equipment al Your Favorite Amateur Dealer
o r Write Ior Literature.

CIRCLE 10 ON RE ADER SERVICE CA RO



One of the most useful adjuncts to an RTTY station is a
tape recorder. Little has been written about the
considerations used in selecting and using a tape
recorder for RTTY. N5AEN gives us the basics of RTTY
tape operations.

RllY laPE OPEI'alion
BY ARTHUR H. WERTZ· , N5AEN

Tape Reader

the intermittent contact problems of the
sensing pin system, the lamp/photocell
system is more sensitive to the condition
of the tape . If the tape has grease spots
on it. these will be detected as punched
holes since the lamp will shine through
the grease spots. Small pieces of paper
fiber and lint will collect in the area of the
lamps and photocells and produce erron­
eous characters .

The primary advantages of paper tape
are the ability to directly read the tntorma­
tion on the tape visually and the penna­
nent nature of the tape for retention. The
data can be read from the printed charac­
ters on the tape or the punched hole com­
binations. The information punched on
the tape cannot be changed or lnaover­
tentry erased.

In the case of tape punch operation the
tape punch acts as a tape butter. The
characters will be punched directly after
each other regardless of the speed of typ­
ing the characters. Even with " hunt and
peck" typing. the result will be one con­
tinuous string of punched characters
which will be transmitted at the full oper­
ating speed.

Fig. 1- Paper tape operation.

PAPER TAPE

Tape Punch

:::::=t liOBO°Li'';~> :1i';l,!J'.~. olioLliIEIH:lI
.:•./ : ' .' .~:' ~".,.. ).-.. ,. \, . . ..,...... .. .. -...,. .. . .. - '........ . .. _.....--- - - - - - -- - - - .. ..:.. .

tor can be wired to the Any terminal unit
to punch tapes of received RnY or to the
keyboard to permit punching or " poking"
of tapes to be transmitted later.

Transmission of AnY paper tape meso
sages is done with a transmitter-distribu­
tor or tape reader. The paper tape is fed
into the tape reader and stepped through
it a character at a time as the message is
sent. The tape reader contains a set of
sensing pins that detect the presence or
absence 01 punched holes. These pins
are mechanically connected to electrical
contacts which generate the RnY sig­
nal.The output signalwillthenbea MARK
bit for each hole and a SPACE signal for
each absence of a hole in the tape. The
motor speed and gear arrangements de­
termine the speed of transmission (60.
75, or 100 w.p.m.). The mechanical con­
figuration of the tape reader head die­
tates the use of narrow tape (Baudot) or
wide tape (ASCII). later model tape read­
ers are capable 01 both ASCII and Baudot
operation . Some later models use lamps
and photocells instead of mechanical
sensing pins to " read" the tape. Although
this lamp/photocell system eliminates

Paper Tape
The first, and still common, method of

Rny storage uses punched paper tape,
as shown in fig . 1. A perforator or tape
punch device recognizes the characters
and punches a series of holes across a 'I.
or %inch wide paper tape. The paper tape
is contained in a reel on the tape punch
and is stepped through the tape punch a
character at a time as each character is
received. In Baudot operation a corrolna­
non 01 five holes are punched for each
character. The punched hole represents
a MARK element or bit , and the absence ,
of a punched hole represents a SPACEel­
ement or bit. In newer tape punches that
are designed for ASCII operation a com­
bination of eight holes is punched for
each characte r, again corresponding to
the MARKs and SPACEs in the character .
Some tape punches have a capability to
print the character in the space on the
tape between the punch holes. This
makes it simple to read the information
on the tape, but with a Httle practice , the
characters can be read directly from the
punched hole combinations.The pertora-

*80 19 Riata Drive, San Antonio, TX
78227

The minimal equipment for radio-tele­
type or AnY operation. of course, is a
transceiver. a terminal unit (modulator
anddemodulator), a keyboard.anda page
printer . This provides the basic capability
to receive RnY and to send manually a
character at a lime. Since many. if not
most, AnY operators are marginal typ­
ists at best. a method of pre-recording
RnY messages and information to per­
mit faster and more accurate operation is
the first addition 10 be made 10 the RnY
station . In message handling, such as
AnY or MARS traffic nels, a means of re­
cording incoming messages for later re­
transmission is indispensible.

12 • CO • AU9ust, 1981 Say You Saw It In CO



Available at selected
dealers. add 12.00
postage and handling
in U.S.A.
WRITE FOR U TERATURE

and identifying voice information record-
eel on the right track, an easier system of
finding selected data on the tape is now
available. Prior to recording a message,
the following could be recorded on the
right track: " sta rt of message number
one." The tape can then be returned to
that point after recording and stopped
prec isely at the beginning of message
number one. If , just prior to the end of the
message, "message number one ere.
ing" is recorded, you are alerted to be
prepared to stop the tape. Other audio in­
formation, such as OSO info rmation, can
be added to the second track: " contact
with W/45XYZ on July first 1980," or
" RTTY picture, Miss Impossible, from
K0ARG on September seventh 1979."
This allows easy identification of the data
on the tape by listening to the audio track,
rather than playing it mto a page printer to
see what is on a tape or portion of a tape.
The audio information can also be used to
identify the speed (60/100 w.p.m.), the
code used (ASCII/Baudot), and the AFSK
audio shift (170/850 Hz).

Unless the tape recording is made
from some sort of buffer which will com­
pensate lor the speed 01 typing, the total
recording and transmitting time will be
the same as the tota l typing time. In other
words, if you type at 10 w.p.m., a 150­
word message will take 15 minutes to
type and 15 minutes to send, even though
the baud rate may be 100 w.p.m. per
character. This problem can be mtnlmlz-

:J3;3 W LotoKE ST.•C>llCAOO.l._-(.I'''2$3-'_

3.5-30 mHz $17.95
optimized 14·30 mHz
includes hardware for
2"boom $21 .95

- -

Reneher
1:1RALUN

Model ZA·1A
ModeIZA·2A

• Lets your antenna radiate-not your coax
• Helps fight TVI- no ferrite core to

saturate or reradiate
• Rated 5 KW peak- accepts substantial

mismatch at legal limit
• DC grounded- helps protect

against lightning
• Amphenol~ connector; Rubber ring

to stop water leakage

..Rugged custom Cycolac­
\iIJIl"" case , UV resistant formulation

..Heavy threaded brass
\iiIilI" contact posts

Record/Playback

OPEN REEL

Erase

Fig. 2- Open ree/or teet-to-teet recording.

Paper tape also has some clsacvan- loose reels of tape, and running the tape
tages. The paper tape is relatively frag ile back and forth in o rde r to locate thedestr-
since it is just an exposed length of paper ad part of the recording. Most tape reo
str ip. It can easily be torn or become un- corders have a digital counter, connect·
usable by absorbing water or oil. The eel tothe supply or takeup reel, which can
loose strip is bu lky and takes a large be used to roughly locate the position of
amount of storage space. Most paper information on the tape. These are fa ir ly
tape punches and readers are limited accurate, though not precise, but their
mechanically to operation in a sing le usefulness is dependent upon your re-
code at a single speed. The electra-me- membering to reset the digits 10 zero at
cnanlca! equipment with a large number the beginning of each tape .
of moving parts is SUbject to wear and If a stereo tape recorder is used, with

tear and requires frequent mechanical t~h~e~R~I~I~Y~S~;~g~na~l~r~e~c~O~rd~ed~O~n~t~h~e~,e~1~I~tr~a~c~k~~~~~~~~~~~~~~~~adjustments . 04

Open-Reel Magnetic Tape
An earlier substitute for pape r tape

was the use of an open-reel magnetic
tape recorder to record the audio tones
(AFSK) of the received and trans mi tted
signals. (Somewhere back in history,
some amateur probably tried using a w ire
recorde r before tape recorders were
available, but wi re recorders were hardly
practical for audio recording , much less
RTTY.) The tape recording could then be
played back through the transmiller to re­
lay the message, or played back through
the MODEM (mooutator-oemodutator) to
produce hard copies. The open-reel re­
corder, as shown in fig. 2, was similar in
function to the tape punch and reader. In­
stead of a reel 01 paper tape, a reel of
magnetic tape was used. The use of both
supply and takeuo reels eliminated the
problem with tape punches of having the
floor covered with paper tape. The rec­
ord/playback head served the same pur­
pose as the tape punch pins and the sens­
ing pins. Open-reel tape recorders are
still commonly used in computer systems
for mass data sto rage. The tape transport
systems, though, are far beyond those
used in home tape recorders. These so­
phisticated tape drive un its permit rapid
retrieval of selected info rmation from the
tape .

Open-reel recorders have the incon­
venience of mounting and threading

say You Saw Itln CO
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CASSETIE

8-TRACK

•

/' '\
o

Erase Record/Playback

Fig. 3- The typical cassette recorder. o

Fig. 4- The eight-track cartridge.

Erase Record/Playback

ed by composing and typing up a d raft of
the message, making all necessary cor­
rections 10 it, and then retyping and re­
cording it in one continuous session.

Cassette Recordings
The mostcommon systemof magnetic

tape recording used by amateurs is the
cassette tape recorder. Cassette tape re­
corders are similar to open-teet record­
ers, except that they utili ze a tape co n­
tainer, as shown in fig. 3, which complete­
ly enc loses the two tape ree ls. The com­
pact tape cassettes are easy to store and
load. and the tape is automatically
threaded when the cassette is inserted
into the tape compartment of the reo
corder.

Cassettes are readily available in 30,
60, and 90 minute sizes. One-hall of this
recording time is avauable on one side of
the tape; the cassette is then manually
turned over . and the other half of the re­
coromq is made. Cassette tape recorders
specifically designed for computer data
recording operate in both directions to
eliminate physically reversing the tape,
but this capability is not included in the
tape transport mechanisms used with
standard tape recorders.

Audio cassettes have se.....eral d raw­
backs for AnY operation. Finding specif­
ic portions of the tape requires searc hing
with forward and rewind functions and
monitoring the output to locate certain
data. The digital counter, if the recorder
has one, is helpfu l in getting close to the
desired section. The tape must be re­
wound after each playback to repeat the
data unless the information is continually
recorded on the tape. E.....en then, the tape
must be rewound at the end of the tape.
se with the open-reel recorder , the-actual

14 • CO • August, 1981

message recording and sending time de­
pends on typing speed.

Most amateurs use portable-type cas­
sette recorders, since they are low in
cost and are entirely adequate in fidelity
for AnY frequencies. Their speed stabnr.
ty leaves much to bedesrred at high baud
rates but is satisfac to ry for AnY speeds.
These are battery-operated units, which
has no particular advantage in RnY op­
erations and is actually a hindrance,
since battery chargers or eliminators
must be used for extended periods of op­
eration. Most of the recorders are two­
track monaural and run at a standard
speed of 1% inches per second (IPS).
They have an audio amplifier and speaker
built-in, which is con.....enrent for monitor­
ing and locating info rmation on the tape.

A better cassette tape recorder to use
for AnY is the a.c.ccerateo "Hi-Pi' type
for home use. The a.c . operat ion does
away with the battery prob lem, the speed
stability is greatly lmoroved, and most of
the home cassette reco rders have audio
Ievel meters to assist in maintaining the
proper recording and playback revets.
The home cassette recorders a re also
capable of stereo recording, which per­
mits recording identi fying audio info rma­
tion on the second track , with the advan­
tages listed above in discussing open­
ree l recorders. Mechanically, the home
cassette recorder is identical in opera­
t ion to the portable recorder . While the
audio output of the recorder (about 0.75
votts) is adequate to drive the transmitter,
an external audio amplifier and speaker
may be required to monitor the second
audio information track. Many recorders
ha.....e a headphone jack which can be
used for monitoring, wh ich will elim inate
the requ irement for an external amplifier,

Bghl-Track Cartridges
Recent experiments w ith an eight­

track cartridge tape recorder indicate
that it may be a significant improvement
over cassette reco rders. While similar in
operation, the eight-track recorder uses
a con tinuous-loop cartridge with the re­
cording separated into four sections, or
programs. The eight-track cartridges are
avatlable in two common sizes with 40
and BO minutes total recording time (10
minutes per program or 20 m inutes per
program). As shown in fig. 4, the tape is
continually rewound on the outside of the
single reel while also being tecoutconttn­
uously from the center of the reel.

Each of the four programs (sect ions of
tape) can be spec if ically selected for reo
cording or playback. In essence, you
nave the equ !valent of four tape cas­
settes avanabre atone time. This abili ty to
select programs is the greatest ad.....an­
tage of the eight- track sys tem. The tape
transport w ill stop at the end of program
four in most recorders. and will stop at
the end of each program in some units.
The programs are reco rded in four sepa­
rate sets of two tracks across the width of
the tape. The actual tota l length of the
tape loop is 10 or 20 minutes. depending
on which cartridge is used. Once you ar­
rive at the end of a program, the recordl
playback head is mo.....ed up or down on
the tape to address the next set of tracks.
Since the tape is a continuous loop, the
end of a program is also the beginning of
the same program and also the beginning
of the other th ree programs. Continuous
recordings can be made, going from pro­
gram one through program four , but
there is an interruption in the recording at
the end of each program while the head is
moved to another position on the tape.

Say You Saw ltlnCQ
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both sine and trapezoid patterns. Built-in
audio generator for modulation and
transmitte r testing purposes.
3~ green phospher scope tube with
printed reference graticule (useful for
calcu la ting percentages). Black vinyl­
clad steel case with black anodized alu­
minum panel with white nomencla­
ture. Size: 101h"W x6WH S
xll WD. S SH,re

? - l RO r.. .......... 7
? & .... ce£. El£.C .....ee-\1'l 4f:P6••1I·..:\lrJ,..;:oL ",- 5"........ . ~)
..... ,.. Bolt '>v ' 1 .. p.et:>a.... I
~. Cfl'} /4S7.319 {IJPS ~,pP:~s Illy. l
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f'\ease sen Vi!.ll 0 ,
Cttafge ,t, 0 ca,d ':"0 - =
h .P 0.'''--
~.-- ~,,>c p<~ :: I
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Blackca t JB·4001S - fo r continuous
monitoring of your transmitting qua~ty at
IO\.V cost
The dedicated monitor. Leave it in the
~ne and you'll al~ys know what's hap­
pening with your rig, Operates from
160- 10 meters.
Versatile. With famibarity you' II be able
to inte rpret the scope patterns to deter,
mine power output, distor tion. audio
noise, ALe action, carrier suppression.
SWR eftecrs. linearity. spurious signals,
flat topping, plus AM modula­
tion cha racteristics. Provides

2 KW Coa x Anlenna Switch
4 ·posillon$ ILh ree
for ants. & dummy
load. four th fOf re­
cei"e only ). Co..
connecto r$, blac k
C4SI with .....hue no­
me ndature mea ·

s..es3- 7t16'HIt4- 3 / 32 'W It 4 ' 0 .
Model J B. l OO7S W, oniy $24.95 ppd.

•

Check your signal.
BLACKCAT Monitor Scope $209.95 ppd.

~
"""""""".

Writ. or~ for
~ end pt"fcn..
17071 ~2-6882

SKYnC......
Tal....... CA 9S481

TUBESTERS ··

S-L1NE OWNERS
f1ll H "1'IICf V O l' l< 1 'Ii\ f~l',' f "' T
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The same applies 10 cassettes when you
reach the end of the lape side and have to
turn the cassette over. For most ATTY ap­
plications only portions of each program
will be used for recording or playback,
and the interruption at the end of a pro­
gram will not be significant.

In use, four separate messages can be
recorded on the four separate programs.
After sending the first message (program
1), the fast forward is used 10 reach the
end of the tape. Selecting program 2 will
then allow the second message to be
sent, after which the last forward is again
used to reach the end of the tape. Pro­
grams 3 and 4 are selected the same way
to send the third and fourth messages. If
a repeat of any message is needed, the
program containing that message is se­
lected a second time. and the message
wi ll then be repeated. The same proced­
ure can be used to record incoming meso
sages with easy, accurate access to the
messages for playback or relay. rnts sce­
erne ability to locate the prec ise starting
point of recorded data is a great en­
hancement to RnY tape operations and
eliminates one of the biggest orsacvan­
tages of magnetic tape recording: the
ability to precise ly locate spec ific record­
ed information easily and as often as nee­
essary.

All a .c.-operated home eiqht-track re­
corders are ste reo types. providing the
second track for audio information as dis­
cussed earlier. The audio outputs are the
same as home cassette types, requiring
an amplif ier for speaker operation, but all
are capable of driving a transmitter and
most have a headphone jack lo r monitor­
ing. All home elqht-t rack recorders have
audio level meters for monitoring reco rd·
ing and playback levels. As with the other
types of magnetic tape recorders, the ac­
tual recording and sending time depends
on typing speed.

Hopefully, this article has given you all
the pros and cons of the various arrv
tape systems and has provided you with
the information needed to choose a
method of tape operation or has encour­
aged you to try another method. Whether
you use time-tested paper tape or the
newer magnetic tape systems, RnY tape
operation is a necessity for lu ll enjoyment
01th is aspect of amateur radio.

,,_.... >01'01 " ........,. . ...._ ..

• $.-I;'" perfor...--olid rtIIt.,
• M..t d.....tion ....oced 6O'll.

• Goodbw' "-t'6- I<>-find tut.l
• Unlimiad """""....nt hf.

TUBESTIERS c:ost Ift$ th... two 1\Ibn.
.nd .e nll'ld to< so 10..., "you own
wOUt 5-1, .
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GRANDMASTER

MEMORY KEYERS
MFJ-484 "Grandmaster" Memory Keyer,$139~+~4)
So easy to use you can probably use all its features without reading the
instruction manual. Has all the features you'll ever need.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POSI·
TIONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC­
TIONS A, B, C, 0 (UP TO
TWELVE 25 CHAR ACTER
MESSAGES). SWITCH COM­
BINES A AND B. POsrmN
K GIVES YOU 1DO, 75, 50,
OR 25 CHARACTERS BY
PRESSING BUTTONS A, B,
C, OR D.

LED INDICATES
DELAY REPEAT
MODE.

DELAY REPEAT CONTROL
(0 TO 2 MINUTES). PULL
FOR AUTO REPEAT.

VOLUME CON­
TROl. PO WER
ON-OFF.

MESSAGE BUnONS SELECT DESIRED 25 CHARACTER MESSAGES.

TO NE CONTROL.
PULL TO TUNE.

SPEED CONTROL, 8 TO
50 WPM. PUll TO
RECORD.

LEOs (4) SHOW WHICH
MEMORY IS IN USE AND
WHEN IT ENDS.

WEKiHT CON11l0L TO PENETRATE
ORM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2, OR 3 FIFTY
CHARACTER MESSAGES.

MF.J-482 uGrandmaster"

To order or lor your neare.t dealer

~ CALL TOLL FREE I~I

~ 800·647·1800~
For teen. nrc.. order or repair status, or calls
outs ide cont inental U,S, and inside Miss" call
601 ·323,5869
• All MFJ producls unconditionally guaranteed lor

one year (except as noted).
• Products onlered from MFJ are relurnable within

30 days lor lull relund (less shipping),
• Add shipping & handling charges in amounts

shown in parentheses.

Write for FREE cata log, over 80 products

M~ • ENTERPRISES,
....'" INCORPORATED

Boll 494, Mississippi State, MS 39162

50 WPM
Weight control lets you adlust dot-dash-space

ratio: makes your signal distinctive to penetrate
ORM.

Tone control. Room tilling volume, Speaker,
Tune lunction keys transmitter for tun ing
Ultra reliable solid state keying: grid block,

cathode, solid slate transmitter (-300 V, 10 rna,
max.. + 300 V. 100 rna. max.). CMOS IC's,
MDS memories. Use 12 to 15 VOC or 110
VAC with optional AC adapter, $7,95, Automatical ·
Iy switches to external batteries when AC power
is lost.
OPTIONAL BENCHER IAMBIC
PADDLE FOR ALL MEMORY
KEYERS. 001 and dash pad,
dies have fu lly adjus tab le
tension and spacing lor the exact "teel" you
like, Heavy base with non-sl ip rubber feet elimi­
nates " walking," $42.95 plus $400 for Shipping
and hand llOg_

MFJ·481

$8995
(+ $4)

Store lwo 50 character messages.
Repeal lunction lets you repea t any message

continuously, LEO indicates when memory is in
use, Resets wilh button or paddle.

Tune lunction keys transmitter for tun ing.
Linear speed control on fron t panel. 8 to 50

WPM_ Volume control adjustable from rear panel.
Internal tone con trol. Speaker.

Memory saver saves messages in memory
when power is lost. Uses 9 volt battery Reliable
solid slate keying, 5x2x6 lncnes. 12 to 15 VOC
or 110 VAC with optional AC adapter, $7,95,

MF.J·481 "Grandmaster"

start sending. LEO indicates Delay Repeat Mode_
Instantly insert or make changes in any play­

ing message by simply sending. Cont inue by touch­
ing another button,

Memory resets to beginning with button. or
by tapping paddle when playing_ Touching meso
sage button res tarts message,

LEOs Show which 25 character memory is in
use and when it encs.

Built-in memory saver. Uses 9 volt battery,
no drain when power is on. Saves mcssaqes in
memory when power loss occurs or when trans­
porting keyer. Ultra compact, 8x2x6 inches, All
IC's in sockets.
PLUS A MFJ DELUXE FUll FEATURE KEYER.

Iambic operation with squeeze key. Dot-dash
insertion.

net.dasn memories, sett-completmq dots and
dashes, jamproof spacing, instant start (except
when recordrrq).

All controls are on front panel: speed, weight.
tone, volume Smooth linear speed control 8 to

MFJ·482

$9995
(+ $4)

•.....-
· lt lt lt., .

Siore four 25 character messages or a 50 and
two 25 char. messages in 1024 bits of memory

Repeat function repeats messages. Memory re­
sets with button or paddle, Memory LEO.

Memory saver saves messages when power IS

lost. Iambic keyer. Dot-Dash insertion,
Speed, volume controls on front. 8 to 50 WPM.
Weighf control !Of ORM penetration. Tone con­

trol fOf pi tch. Speaker. All ICs in sockets.
Tune lunction keys transmitter for tuning.
Solid stale keying. 6x2x6 inches. 12 to 15

VOC or 110 VAC wi th optional AC adapter. $7,95.

MFJ Grandmaster series memory kevers make
sending pe.tect CW almost effortless.

They are so easy '0 use tnat you can probably
utilize all its many tea teres without read ing the
instruction manual.

Con'ro's are logically positioned and clearly
labeled. Pots are used for speed. volume. tone
and weight because they are human onentec and
remember your settings with power of1.

Up 10 twelve 25 character messages plus a
100. 75. 50. or 25 character message (4096
bits total).

A switch combines 25 character messages
for up to three 50 charac ter messages.

To record, pull out the speed control. touch a
message button and send. To playback, push in
the speed control, select your message and teocn
tne button, That's it!

You can repeat any message con tinuously and
even leave a pause between repeats (up to 2
minutes). Example: Call CO Pause. Listen, Il no
answer. it repeats CO apam. To answer simply
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In the second part of this continuing series, K4TWJ
delves into the realm of slow scan television. Here is a
new frontier for many to ponder and an area which
greets each new pilgrim "face to face."

Amateur Radio Frontiers­
Slow Scan Television

BY DAVE INGRAM·. K4TWJ

O ne of the most popular and exciting
frontiers in amateur rad io today is the vis­
ual communications world of Slow Scan
Television. Transgressing a step beyond
conventional amateur radio activities,
SSTY is a narrow bandwidth video system
which can be used in the Advanced class
porlionsof 80. 40 , 20. and 15 meters. and
in the complete s.s.b. portion of 10 me­
ters. The audio teres associated with
SSTY afford direct compatibility with
one's existing h.f . s.s.b. gear, the SSTV
camera merely connecting to the trans­
miller's audio input while the SSTY mom­
tor connects in pa rallel with the re­
ceiver's audio output. On the air these
SSTY signals sound (10 unfamiliar ears)
similar to Any with a slightly more
" musical air" and brief tone bursts every
8 seconds. The vast avenues of enjoy­
ment and unique communication c hat­
lenges relative to these tones wi ll be the
primary topics of d isc ussion in this arti­
cle. We w ill assume th e reader is relative­
ty well informed on the general concepts
of Slow Scan TV, and thus direct our dis­
cussion towards tate-breakmq info rma­
tion and recent innovations in this exert­
ing frontier.

There are over 130 countries active on
SSTY at the present t ime, and this ta lly
continues to increase almost daily. Wh ile
the majority of video activities continue to
center around 14,230 and 3,845 kHz,
other amateurs scattered throughout the
high frequency spect rum also possess
SSTV gear which stands ready for opera­
tion whenever the topic of video arises
during the course 01 an aural 0 50 . In
other words, don't conclude an amateur
(eithe r local or OX) isn 't v ideo equipped
unti l you've asked him ... our ranks are
growing rapidly!

-Eastwood Village, 11201 South, Route
1" Box 499, Birmingham, AL 35210
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The info rmation exchanged during
SSTV communications inc ludes eV"'iy·
thing from views of Saturn retransmitted
to W6VIO, the Jet Propulsion Labs c lub
station in Pasadena, Californ ia, to
sketc hes of human eye operations t rans­
mitted by a doctor in Texas. Other times
schematic diagrams of unique circui ts or
special views of distant lands will be not­
ed rolling down the screen of va rious
SSTV monito rs around th e world . The in­
clusion of visual capabilities defi nitely ex­
pands one 's amateur horizons and re­
news the interest experienced during
those early days as a rad io amateur .

Evolutions In SSTV Gear
Digital electron ics has made a strong

impac t on the SSTVworld, with scan con­
verters and SSTV keyboards acquiring
widespread acceptance. The Robot 400
Scan Converte r has become a " standard
item " fo r serious Slow Scanners, w ith the
~ple and SWTPC computers proqram­
med and interfaced for SSTV followi ng
closely on its heels.

The basic Robot 400 performs excep­
tionally well for bOth transm itt ing and re­
ceiving SSTV pictures, with its only disad­
vantages relating to dedicated use of the
large 65K bit memory bank. Othe r coon­
tr ies have begun joi ning the digital scan
converter " bandwagon," w ith Japanese
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studying new techniques and systems for
widespread applications and possibly in­
troducing new equipment for the SSTV
market. This large amateur radioconven­
tion is thus the true " melting pot" for
ideas leading to future SSTVsystems and
gear.

Color SSTV
Soon after Slow Scan TV acquired its

initial foothold in amateur circles, various
color SSlV techniques came under in­
vestigation. The first and most popular
technique for several years consisted of
placing cellophane or glass-type color fil­
ters obtained from Christmas decora­
tions , etc .. in front of the regular SSTV
monitor and shooting a triple exposure
color photograph as the color separation
pictures were sequentially received and
displayed on the monitor screen , During
recent times, however, digital scan con­
verters with expanded memories have
been used to store each color-separation
picture and output the results to a regular
color television set. Essentially this con­
cept involves adding an additional 65K of
memory to the scan converter system
and loading red , green, and blue color­
separated information into these memo­
ries (the low percentage of red and blue
can be placed in a single 65K memory
bank through special processing). Con­
ventional color TV's with demodu lated
SSlV video directly feeding color amplifi­
er stages can be used for displaying the
resultant color SSTV pictures. Dr. Don
Miller, W9NTP, has realized very good re­
sults using two memory boards with the
Robot 400. Color SSTV transmission/re­
ception lime is 16 seconds: 8 seconds be­
ing used for each 65K memory. Interest­
ed parties can check with W9NTP con­
cerning more information either during
the Saturday SSTV Net (1800 GMT;
14,230 kHz) or via mail with a large
s.a.s.e. Dr. Miller has been providing
these boards on a non-profit (cost of pro­
ducing only) basis to serious SSTVexperi­
menters. Since the " extra memory modi­
fication " is more technically involved
than merely plugging in a new board and
solder ing a few wires, the prospective
color SSlVer should boast a good elec­
tronics background before delving into
the Robot 400 modifications.

The original red, green, blue color-ttl.
terlphotog raphy concept can serve as a
perfect way to begin color SSTV opera­
tions . Since digital scan converters such
as the '400 begin each frame at exactly
the same poi nt, picture registration is not
a problem. Simply remember to never
move the camera until the triple exposure
is complete. Later, additional memory
can be added to the '400 and the unit in­
terfaced to a color lV set via its red,
green, and blue amplifiers to provide real
time color Slow Scan.

The color fillers can still be retained for
producing color-separation pictures from
the original black and white SSTVcamera.

.3.845 kHz
7,171/7 ,181 kHz

(depending on foreign QRM)
14,230 kHz·

.21,340 kHz
_28,680 kHz·

20 meters
15 meters
10 meters

80 meters
40 meters

Fig. 1- Popular SSTV gathering frequen­
cies for amateur n.t. bands. Asterisks tn:
dicate maximum activIty frequencIes.
Note all frequencies except 10meters re­
Quire an Advanced or higher class ama-

teur license.
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and German scan converters being the
most popular. While the Japanese con­
verter is rumored as being similar to the
Robot 400 , no plans have been made to
import th is unit. (CO recently reviewed
the German addition to the field when
they described the Volker Wrasse SSTV
scan converter and keyboard in their
April 1981 issue on page 16.) Don Miller,
W9NTP, recently began producing a lim­
ited quantity of addilional65K bit memory
boards for use in Robot400's as a uve cot­
or SSTV system. This concept is growing
in popularity both stateside and abroad,
bringing the reality of rea l lime color
SSTV into clear focus.

While the basic Apple computer con­
tains less than 65K bits of memory, good
results (w ith limited grey scale) have
been achieved with th is unit . Devoted vid­
eo enthusiasts can, however, "boot­
strap" additional memory onto the Apple
and create a system which can function
as both a home computer system and a
" full blown" SSTVblack and while and/or
color scan conver ter.At the present time,
only a limited number of amateurs have
achieved successful results using the Ra­
dio Shack TRS 80 for SSlV. We under­
stand massive modifications plus new in­
terfaces are necessary for this operation.

The evolution of digital scan convert­
ers has resulted in many P-? and analoq­
type SSTVun its hilling the used market at
relatively low prices. These units are
ideal for getting started in SSTVand, if de-
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Another technique which is being used
by at least three SSTYers was outlined in
July, 1980 CO and November, 1980 OST
magazines. Three Robot 400 converters
are used atmost "as is" to store separate
red, green, and blue SSTV frames. The
Fast Scan output of each Robo t then
drives its respective color amplifi er in a
color TV or monitor to reproduce full eel­
or pictu res. One SSTVer, WA7WOD, uses
a Fast Scan color TV c amera feeding a
color monitor; the monitor internally sec­
arates red, g reen, and blue video which is
then directed to the appropriate Robot
400 scan converte r. We can thus surmise
that the SSTVer with visions of color ac­
tivities can now be accommodated in a
number of ways-the prec ise way be ing
directly influenced by available time,
money. and technical expertise .

Medium Scan TV
One of the recent solnotts of SSTY in­

novations has been the c reation of a see­
ciauzed video frontier known as Medium
Scan TV. Inspired by the vision of ex­
changing real time motion TV pictures on
an intercontinental basis (withOut the use
of wideband relay links such as TV satel­
lites), a small group of dedicated ama­
teurs developed a 36 kHz f.m. video sys­
tem and secured special temporary au­
thor ization from the F.e .C. to conduct
these cornrnunrcations'testa in the
29,100 to 29,300 kHz frequency range of
the 10 meter band. A Medium Scan TV
beacon operated by W9NTP is active on
29,150 kHz at the present time, with in­
creased two-way video activities slated
for action in the near future. This MSTV
beacon is primarily active on weekends
during the first 10 minutes of each hour .
Info rmation concerning late breaking
MSTV news plus actual MSTV test pat ,
terns are included in these transmls­
sons.

Med ium Scan TV concepts are quite
similar to accelerated Slow Scan TV ex­
cept horizontal and vertical scanning fre­
quencies are accelerated to provide m0­

tion capabilities while two interlaced
lieIds assist th is effort and inc rease video
resolution.

Two basic items are required to re­
ceive MSTV signals: an t.m. receiver with
a 36 kHz U. bandwidth and capable of
tuning the 29 MHz band,anda video mon­
itor capable of scanning at MSTV rates to
reproduce received pictures. The receiv­
er may consist of an f.m.-modified and
realigned CB set, a modified f.m. un it
previously used in the 30 MHz service,
a modified h.l. amateur transceiver, etc .
Swamping resistors, staqcer-runed U.'s.
or additional U. strips outboarded before
s.s.b. filtering stages a re the easiest
ways to increase bandwidth. An older P-7
SSTV monitor can be pressed into use
with MSTV by reduc ing horizontal and
vertical sweep generating capacitors (to
provide the faster scanning rates) while
acquiring sync pulses direc tly from the
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l.m. receiver 's detector and directly
coupling video information from that de­
tector to the monitor 's video amplifier
stages (which have been range-extended
to 36 kHz). Various discussions concern­
ing such MSTV modifications to P-7 type
SSTV gear have been aired du ring the
Saturday SSTV network gatherings. Dr.
Don Miller , W9NTP, is also spearheading
this projec t. It should be realized that
MSTV parameters have not been llnallz­
eo. and that numerous concepts mclud­
ing pseudo random dot and digitalized
video techniques are also being scruttntz­
ed for their feasibility. Several years may
yet elapse before a "finished" concept is
established. Now's the ideal time to join
the effor ts of this exciti ng frontier!

As mentioned du ring the first part of
this article, the amateur frontier of video
communications encompasses many
avenues of experimentation open to pro­
gressive-minded individuals. Recently,
for example, some West Coast amateurs
began investigating a concept called
Medium Definition Narrow Band TV. This
" side expansion" of Medium Scan TV
proposes the use of a 4:1 interlaced sys­
tem to create almost commercial quality
TV pic tures which could, with special
F.C.C. au thoriza tion, be t ransmitted on
the high end of the 6 meter band. The pa­
ramete rs associated with this system
consist of 56 lines per field: 4 fields equal­
ing one frame. The field rate is thus 1f60
of a second, while 15 frames (complete
pictures)are transmitted each second. A
complete picture (4 frames) thus consists
of 224 lines. The horizontal scanning fre­
quency is 3,375 Hz, and overall signal
bandwidth is 600 Hz. One encou rag ing
aspect of this TV system is its compatibili·
ty with modified TV sets. A television 's
tuner strip for Channel2 can be moved to
6 meters, and modifications to existing
sweep ci rcuits will permit d irect opera­
tion at the lower scanning rates. Damp-

ing of the horizontal is not required; how­
ever, the flyback transformer can be re­
tained and used for supplying high von­
age to the picture tube. Additional details
of this system shou ld be available in the
near future.

The Future of SSTV
While we can' t accurately pred ict the

evolu tions of amateur video communica­
tions during the coming yea rs, we can reo
uect on past situations and use this
knowredqe to consider possible sttua­
tions. Although commercial television
sets replac ed radios as home entertain­
ment wi th in a decade, audio cornrtwnrca­
nons are destined to continue as the
mainstay of amateur radio activit ies. Pos­
sibly this is due to the convenience of au­
dio versus communications (!), or possi­
bly the majority of amateurs enjoy the
"casual" life. Great! The re's room in our
ranks for everyone, and these pleasures
are the backbone of our outstanding
hobby.

During future times we can expect to
see new concepts and new techn iques
create video systems with the capao ffl ­
ties of antiquating commerc ial TV with its
outdated ana log parameters. Being re­
moved from the compatibili ty binds of
that system, amateur video enthusiasts
are free to develop unlimited globe-span­
ning systems. Computers and micropro­
cessors will, obviously, playa major role
in these future steps.

An upcoming event which should
serve a vita l purpose while creating wide­
spread video interest will be the launch of
an amateur satellite which is presently
being readied for launch during Septem­
ber 1981 and which will be known as
UOSAT. Complete details on the UOSAT
satelli te appear in a previous CQ art ic le
on amateur radio frontiers by this author .
The spacecraft w ill provide views of ea rth
from an approximate height of 530 kilo­
meters, its digita lized·type SSTV signals
being transmitted on approximately
145.900 MHz. Add it ional details on this
spacecraft should be ava ilable in the
near future. Meanwhile, anxious parties
can contact the project manager, Dr.
M.N. Sweeting, at the University of Sur­
rey in Guildford Surrey, England fo r late
break ing UOSAT news.

Summary
While it might seem that technica l ad·

vancements have overshadowed actua l
on-the-air SSTV operations, such is not
the case. Each day's SSTV activities in­
clude a vast cross section of views con­
sisting of basic " getting started " station
ID's and operator views to unique scenes
from d istant lands or pictures providing
infor mation and assistance to remote or
isolated areas. The frontier of SSTV is
open to all radio amateurs, and an exten ­
sive electronics background isn 't manda­
tory for enjoying the exc itement and fun.
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The word is out: Quads are in judging from the
animated hamfest and on-the-air discussions they
generate, as well as the impressive sales figures of
firms who manufacture these interesting and
distinctive looking antennas. Author WBFX has
thoroughly surveyed the field, and he takes a highly
readable approach to an oft-confusing subject.

A Primer:
The Cubical Quad Antenna

Part I-In The Beginning

BY KARL T. THURBER, JR.·, WeFX

T here is no use denying it: The cubical
quad is one of the most popular of h.t. an­
tennas, second only to the conventional
Yagi-Uda array. Whether or not Dr. Hider­
susu Yagi, co-inventor of the famous an­
tenna that bears his name, would ap­
prove of the now-competing quad design,
we don't know. But as one can hardly
knock success, it's definitely worthwhile
10 lake a look at what's behind the "quad
craze."

In this article we will examine the on­
gins of the cubical quad. We will discuss
the basic loop antenna and two-element
quad, and describe mulu-elernent and
specialized h.t. quads. We' ll also look at
feed ing, tuning, and matching considera­
tions, and introduce some v.h.f. and u.h.f.
quad applications. We will limit the math
to a few simple formulas, and will leave
specific construction details to the many
excellent reference sources listed at the
conclusion of this article.

Let's begin by going back in time some
40 years.

Early Quad Development
The cubical quad antenna is, in some

respects, a "heretical off-shoot" of the
classic Yagi·Uda beam antenna design.
The Vagi was the result of years of detail-

*317 Poplar Drive, Millbrook, AL 36054
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ed scientific investigation and develop­
ment, with the initial work being done as
far back as 1926 by two eminent Jaoa­
rese engineers, Drs. Hidetsugu Vagi and
$hintaro Uda, both faculty members on
the staff of Japan's Tohoku University.

The Vagi takes the form of a driven dl­
pole with parasitic elements-that is, ele ­
ments having nootrecteiectrtcat connec­
tion to the transmitter, These are electro­
magnetically coupled to the driven ele­
ment, which in turn is coupled to the
transmitter. The parasitic elements are
known as the reflector and director, and
all elements are mounted in one plane on
a boom support and spaced at specific
distances from one another. Normally,
there is but one reflector and any number
of directors. In most cases the Vagi ele­
ments are made of aluminum tubing. By
the mid-1930s the Vagi had at least been
experimentally adapted to amateur radio
use, and by the last years of the decade­
as aluminum became more readily ob­
tainable and inexpensive-the Vagi had
made its mark in ham stations across the
nation,

The origins of the Quad were far re­
moved from the engineering laboratory.
The story is recounted that in about 1940,
a group of American engineers were sent
from the United States to Ecuador 10 in­
stall and maintain the new missionary
station, HCJB, popularly known as " The

Voice of the Andes." The group installed
high·power shortwave transmitting equip­
ment and a large Vagi array of classic de­
sign. The Vagi, though highly effective, al­
most resulted in the station's downfall.
Because of the high altitude, high humidi­
ty, and high power used, tremendous co­
rona discharges flowed from the tips of
each of the linear elements, wtthdetertor­
atlon of the aluminum in the tips the re­
sult. HCJB's chief engineer, the late Clar­
ence Moore, W9LZX, developed an inter­
im solution in the form of copper balls
which he installed on the ends of each el­
ement to reduce the potential for corona
formation. This approach proved only par­
tially satisfactory, since corona discharge
still made its appearance in damp weath­
er, and the copper balls, which were of the
type used in bathroom flush tanks, added
hard-to-tolerate extra weight.

Engineer Moore later found a perma­
nent solution to the corona discharge
problem by shucking the idea that direc­
tional arrays must be assemblies of linear
halt-wave dipole elements. He investigat­
ed the possibilities of using a closed-cit­
cult driven antenna: a pulled-open folded
dipole, or loop, which would have no end­
points on which corona discharge could
form. Moore correctly reasoned that par­
asitic loop elements could be used in con­
junction with the driven loop to form a di­
rectional, gain-type antenna comparable
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Fig. 1- The folded dipole and the basic
loop.

>12

The one-waveienqtn loop antenna. deriv­
ed from the fo lded dipole. can take any of
a number of fo rms, including circ les, rec­
tangles, hexagons. diamonds, or trian­
gles; three of the more popular configura­
tions are shown here. The loop produces
a figure-e ight field pattern similar to that
of the folded d ipole. but it yields a power
gain of up 10 2 dB re lative to the dipole.
Nominal reedpoint impedance is 125
ohms.

(B) loop

c · 1). in all cases
11 • 125 (nominal)

nons have produced gOOd resu lts. Since
loops aren't too difficult to construct and
tune up (consisting as they do mostly of
wire) , they can be installed in phased
pairs or in larger directly-driven arrays.
Two loops phased in collinea r fashion are
popular and provide a modest ga in-not
as much as a multi-element Vag i beam.
but better than the dipole. The gain of
phased loops changes with the spacing
between them. Very close spacing pro­
dJces a ga in of under 2 dB over a single
loop; increasing center-to-center soac-

s eeeuee 10 transm itter

The origins of the quad lie in the fo lded di­
pole, which has a bidirectional field pat­
tern similar to tha t of the basic (single­
wire) d ipole. In the twa-wire configura­
tion, radiation resistance is four times
that of the basic d ipole (70 ohms). or 280
Ohms. The folded dipole may be stretc h­
ed out or pulled apart to take one of the
loop shapes shown below. Early loop and
quad beam development is credited to
the late Clarence Moore. W9lZX and
dates to about 1940.

JOO!1 bala nced feed line

(A) Folded Dipole

'A fascinating discussion of the early
W9LZX Quad development efforts ap­
pears in Bill Orr 's author itative book, All
About Cubica l Quad Antennas. listed
along with other suggested references at
the conclusion of this artic le.

2See my Antenna Column this month for a
discussion of receiving loops.

The Loop and Its Close Cousins
The dipole and its beam derivative , the

Vagi, are familiar antennas whose thea­
nes of operation are fa irly well known .
This is not Quite the case w ith the cubical
quad; in fact, quad operation is mystifying
to most amateurs. The trick in under­
standing the quad's principle of ope ra­
tion is to go back to its origins in the sim­
ple Ioco antenna.

such as bamboo; aluminum is expensive
and, in many areas, unavailable; the an­
tenna is readi ly suitable for home brew
construction ; and few tuning adjust­
ments are required. Due, in fact, to these
reasons, the quad has enjoyed a degree
of popularity overseas not experienced
stateside. Recently, the quad has come
to be accepted on its own merits. Though
its popularity still lags behind the Vagi,
with its 14-year-plus headstart, you will
hear many quads on the air putting forth
excellent signals.

Question number one. of course. is
what makes the Quad work?

Loops of Many Kinds
The loop is a basic formal antenna that

has been with us for a long time. It is sim­
ply a large radiating coil that operates
rrocn like a puned-apart folded dipole (fig.
1). The exact form c an take anyof a num­
ber of shapes. such as a rectangle , hexa­
gon. square. diamond, or circle. w ith little
effect on performance characteristics.
Small loops are often used for recetvinq.s
But elficiency is IO'N since radiation rests­
tance is also low and conta ined area is
small.

large loops. on the order of one wave­
length in c ircumference, take on the es­
sential characteristics of the folded di·
pole , radiation resistance being higher
than that of the single·wire dipole; band­
width is markedly improved. The stretch­
ed-out folded dipole, or loop. produces
the familiar bidirectiona l f igure·eight radi­
ation pattern sim ila r to that of the dipole.
Whereas the single-wi re dipole exhibits a
radiation resistance of about 70 ohms at
moderate heights, the folded dipole
shows a radiation resistance of about
280 ohms, and the loop about 125 ohms.
These figures will c hange for different
heights, and the loop impedance will de­
pend to some extent on its shape.

The loop is popular for a number of rea­
sons. Foremost among these is that it's
an excellent performer at low mounting
heights, having a much lower ang le of ra­
diation than the dipole. At greater heights
the edge narrows so that on the higher
h.f. bands the loop produces an angle of
rad iation comparable to that of the di­
pole. An added plus is that when compar­
ed with the g round-mounted vertical, a
DX favorite, a loop working at low heights
doesn't exhibit the ground losses shown
by the former.

A number of different loop configura-

aeesc z.etemem cubical Quad design is
evidenced in this Hy-Gain t, i-band " Hy­
Quad. " The quad, which requires a single
feedline for all three bands and provides
individually tuned gamma matches on
each band. incorporates full-wave ele­
ment loops that require no tuning stubs,
traps, loading coils, or ba funs. Antenna is
horizontally polarized, and its spreaders
are broken up at strategic locations with
a special plastic material insulator. Gain
claimed is in excess of 8.5 aeo. weight is

approx. 33 Ibs.

to the Vagi. He soon constructed a two-el­
ement quad and erected it at the trans­
mitter site. The antenna worked, the co­
rona discharge problem was solved, and
he tater patented his invention lollowing
his return to the U.S.'

Despite early successes at HCJB, a
few shortwave broadcasters and almost
no commercial radio users have made
use of the Quad, even to this day.The idea
of a serious competitor to the tr teo-and­
true Vagi was slow to catch on even in
amateur radio ci rc les, despite several ar­
tic les in CO and OST as early as the late
1940s extolling the many benefits the
Quad could offer. In fact, until a recent
spurt in popu larity ma inly spurred on by
several companies specializing in easily
assembled Quad kits. quads were qener­
ally erected not because of any claim to
super iority over the Vagi, but because of
other factors. These inc lude the fact that
the antenna uses lightweight materials,
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Quad Characteristics
The most popular cubical quad is the

two-element array, whic h uses a dr iven
OOp and one reflector. This design reo
suns in a beam which is comparable in
performance to that of the three-element
Vagi, with abOUt a 7 dB gain over the di­
pole and a FIB ratio of 20-25 dB, depend­
i'lg upon element spacing and adjust­
ment. Incidentally, using a reflector ele­
ment (rather than a director) w ith the two­
element quad produces a slightly better
FIB ratio, although overall gain is the
same whether a ref lector or director is
used. Feecoctnt impedance is in the

In a class by itself, the tout-etement Quad
offers almost unparalleled performance,
but at a price, in terms of massiveness
and windloading. Three-band Quad pic­
tured has a boom length of 20 feet and
provides a gain of approximately 12 dB
over the dipole, or 14.1 dB referenced
against an " isotropic radiator." This is
tetter than the gain offered by its closest
competitor in the Yagi family-the nve.et.
ement wide·spaced array. (Photo coorte-

sy Skylane PrOductS)

cable. The twa-element quad has an eiec­
tromag neuca lIy (pa rasttrca lIy) coupled et­
ement, the reflector, which is slightly
larger than the driven element. larger
ccecs may sport one or more directors
(which are slightly smaller) to make up
three- or four-element arrays. As w ith the
quad loop, bamboo or fiberglass spread­
ers support the loops, holding them in po­
sition. Cubical quads can be designed
either as single-band or multiba nd arrays.
The tetter usually involve the concentn­
cally placed loops for the various bands
(usually three: 20, 15, and 10 meters),
with the lowest-frequency and therefore
largest loop on the outside and the others
inside of it.
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The Two-Element Quad
We have highlighted the quad loop as a

very att ract ive and high·potential anten­
na. It can be made into a two-element
beam, known as the cubical quad, which
is named for its distinctive appearance:
four sides fo rming a square, the two
squares forming a cube. The antenna
that results from the joining of the two
oops can be inexpensive. lightweight,
and simple. It can yield a gain of about 7
dB over that of the dipole-much more if
configured in a mree-or-tour-erernent ar­
ray . Front-to-tack (FIB) ratios of 20-25
dB are common.

As with the quad loop, the cubical quad
consists of what are essentially two or
more stretched-out folded dipoles fo rm­
ed into square loops. The loops are spac­
ed at specific distance s fr om one another
and placed on a horizon tal boom . The
driven element lies at the heart of the ar­
ray; it is directly coupled to the transmit­
ter through a teedune. usually coaxial

feed the quad loop at the bottom to yield
horizontal polarization. This helps reduce
man-made noise pickup. which is usua lly
vertically polarized. In common with
othe r loops. the sing Ie-loop quad tends to
produce a 10\i;I angle of rad iation even at
low mounting heights.

Though the full-wavelength loop repre­
sents the usual loop d imension. tt's possi­
ble to work effectively with smaller trans­
mitting loops, A popu lar va riation is the
mini-quad loop, a di rect ional, loaded
closed-circuit antenna that is but one-half
wavelength in circumference, or one­
eighth wavelength on a side. This is a par­
ticularly compact, directiona l antenna
that's a possible choice for restr icted
space operation, yet is one that oilers
performance equ ivalent to a dipole w ith a
similar radiat ion pattern. The mini-quad
OOp is usually supported in a vertical po­
sition and fed at the bottom through a
matching network to produce a horizon­
tal polarization characteristic.

MIKE O-U.UGHWI

' .0 IlOX n 75

ttORTH KANSAS CITY. MO. 64116
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iog to about one-quarter wavelength
yields a 2.7 dB gain; and half-wave spac ­
ing results in an approximate 3.3 dB ga in
over a single loop. The two-element loop
is bidirectional, but its radiation pattern is
narrower than that of the single loop. Thi s
requires that Ihe fixed-mounted loop be
ca refully oriented to favor desired direc­
tions.

We 've indicated that loops can take on
several shapes. One of the most popula r
is triangular , known as the delta loop, or
delta quad in its beam form. A good per­
forme r. it is usually mounted with the
teedpctnt and apex at the bottom to pro­
occe a OX·favoring low ang le of radra­
nco. In other versions it is fed at one cor­
ner to produce dual horizontal and vern­
cal polarization . It is also said to be tough·
er on both man-made and atmospheric
noise pickup than either the dipole or
vertical. The delta loop is a good beam­
like antenna design, often favored since it
requ ires less linear space than does a or.
pole cut for the same band-a major con­
sideration for installation on small urban
lots.

The Single-Loop Quad
A special ca se loop is the quad. named

for the four sides of the loop. which form a
square. The single-loop quad is a simple,
inexpensive, and efficient bidi rectional
beam antenna that yields modest power
gain when compared wi th the dipole.
Lightwe ight, and consisting of wi re and
bamboo or fiberglass, the antenna can be
rotated by a small TV rotator and mount­
ed on an aluminum mast.

Thus, the quad design takes shape: a
square of wire. each side one-quarte r
wavelength at the desired operating Ire­
~ency, with overall circumference a full
wavelength. The quad loop can be fed
either at one side or at the bOttom at a
cur rent loop (point of maximum current).
If fed at the side, the loop will show a verti­
cal polar ization character istic ; if fed at
the bottom. it wi ll be horizontally potanz­
ed . Conventiona l amateur practice is to

write for
FREE calalogue
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1
213! 820-1234
71 4 772-9200
816 679-3127

Henr/Radio
2050 5 Bundy Dr. . los Angeles. CA 90025
931 N EU Clid . Ananeirn . CA 92801
Butler. Missouri 64730

TEMPOVHF & UHF SOLID STATE POWER AM PLIFIERS
Boolt your Il g na l... glv~ It tne range and cl a rity 01 a h ig h
pow~red base I ial io n. VHF (135 10 175 MHz )

Olive Po wer Output Model No Pe.ce
2W 1JOW 1JOA02 $209

1(lIN now lJOA1 D $189
JOW 1)OW 1J OAJD s199

2VV 8OV'-i 80A02 $169
I QVIi 80W 80Al D $ 149
JOW' 80W 8OA30 $159

2W sow SOA02 $129
2W 30W 30M2 s 89

U H F (400 to 512 M H r ) mode ll . lowe ' poW1M' . nd FC C type . cce plt'd mod'-+I
. II O •••il.ble.

Specllicatlonl:
Freq uency Coverage 440 to 449995 MHz
C h annel Spacing 30 KHz rmmmurn
Power Requirements. 96 VDC
Cu rrent D ra in 17 rna-standby 400 rna-transm it 11 amp h ig h power)
Antenna Imp edance 50 ohms
Sensitivuy. Better than 5 microvolts nomina l for 20 db
Supp lied Accessones Rubber flex antenna 450 rna m-ean battery

pac k. charger and earphone
RF ou tpu t Power , N om ina l 3 watts high or 1 w att low power
Repea ter O flset : 5 MHz

Optional A ccessories lor all models
12 bu tton touch to ne pad {not Installed} ' 539 .16 button touc h
tone pad (not Installed } ' $48 . To ne burst generator: 52995
• C TCS S sub-au d ib le tone control: $2995 . Lea th er h o lste r
520 • C ,garelte lighter plug mobile charging unit 56

thoroughly f ield te sted . IS so Si m ple to
operate or offers so much value. The
Tempo 5-4 o ff ers the o pportuni ty to
get on 440 MHz from where ever yo u
may be. With the additio n 0 1 a touch
t one pad and matching p ower
ampl ifier i t s ve rs a ti li t y i s al so
unsurpassed.
The 5-4 ...$349 .00
With 12 button touch tone pad ,..$399 oo
W ith 16 button touch tone pad ...$419,00
5-40 match ing 40 watt ou tpu t
13.8 VDC power amplifier ...S149 ,00

Tempo 5-5
O ffers the same field proven reliability. fe atures and
spec if ications as the s.r except that the 5 -5
provides a b ig 5 watt ou tpu t (o r 1 w att low power
operation), They both have external mic rophone
capabili ty and can be o perated w lfh matching so lid
state pow er amp lifiers (30 watt o r 80 w all ou tput)
A llows yo ur ha nd h eld to double as a powertut
mobile or base rad io
5 -30 $8900· 5-80 ,. s149 00·
·Fo. use ..... " h 5·' and 5·5

Tempo 5-1
The l ,fSt and m ost t horough ly tre td tested ha nd he ld
svntneeueo radio eveuaote today Many thousand s
are now In use and the letters 01 praise st il l po ur in
The S- l IS the most Simple rad io to operate and is
bUilt to provide years 01 dependable service
Desp i te ItS lig h t weight and small si ze it is built to
Withstand rough handling and hard use. Its heavy
du ty battery pa ck a llows more operat ing time
be tween charges and its new lower price ma kes i t
even more auoroebre

•

"

Tempo 5-2
WIth an 5-2 In you r ca r or pocket you can use
220 MHz repeaters throughout the U 5. It
o ilers a ll the advanced engineen ng . premium
q ual ity com ponents and features o f the 5·1
and 5-5 The 5-2 offers 1000 c hannels In an
e xtremerv li g htweight b ut rugged case.
If you're not on 220 mrs IS the perfect way to
get started W Ith the addi tion o f the 5 -20
Tempo solid state ampli fie r It becomes a
powerful rnobue o r base stanon. If you have a

220 MHZ stat ion. the 5-2 Wi l l add tremendo us versa ti lity
Pnce.. 5349 00 (W Ith 10 uCh to ne pad Installed .._S399 00)
5-20 sa900

Tempo was the first with a syn thesized
hand held l or amateur use . first with a
220 MHz svntnesizeo hand held. f irst
w ith a 5 wall ou tpu l synthesized hand
held ..and once aqam tust In the 440
MHz range w ith the 5 -4 . a l u ll y
svn tnestzeo hand held rad io , Not only
does Tempo ot ter the broadest line of
sy n t hesi zed hand nerd s. but Its
standard s o f rel iab ility are
unsurpa s sed ... rellabil ity proven
through mitnons of hours 01 operati o n.
No ot her hand he ld has been so

tem 0

again
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

CIRCLE 7 ON REA DER SERVICE COUPON

TO LL fllH OR DER I U.BER 18OOI 4Zt -lll31
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NEW, MOLDABLE PLASTIC

CO A V SEAL' Seals coax/illings from moisture
ItA- and corrosion

Construction and Installation
Quads are especially popu lar for

homebrewing since essential materia ls
may be available locally: frame wire;
bamboo, fiberglass or aluminum spread­
ers; center-plate plywood: and the like.
Cost can be particular ly low if bamboo
spreaders are used; for this reason, the
cubical quad is especially popular in trop­
leal countries where aluminum tubing
can be hard to come by but bamboo may
be found close by. Quad kits are now
available for the operator who doesn 't
care to assemble the necessary materi­
als or to do more than minimum experi­
mentation in getting his or her quad to
perform.

Bamboo is the classic spreader mater­
ial of which most quads are made. Never­
theless, despite relatively low cost, the
bamboo arms can be short-lived due to
the weathering streets of the wind, sun,
and rain, even if heavily shellacked and
wrapped in v inyl tape or given a marine fi­
berglass coating . In some areas bamboo
can be difficult to find, although it may be
obtained from handicraft shops, import
furniture stores, basket shops, and even
rug stores.

Aluminum spreaders can also be used,
but they cause unpredictable capacitive
loading of the antenna assembly, even
though they may be of short physical
length. Small diameter PVC plumbing
pipe can be used for small quads, such
as those for 1D-meter use. Fiberglass
spreader arms are considered tobe most
satisfactory and generally superior fa
other materials, especially in terms of
stability, strength, and minimal impact on
the array's electrical characteristics.

For best results, the quad should be in­
stalled at heights of 40-50 feet (higher if
necessary) using a telescoping or tiit­
over tower. It's much easIer to install the
antenna on such a tower than to climb up
In the air and do the job, The tower may
be backed up against the house, using it
as a support, or guys (broken up with
straIn insulators to avoid resonance et­
fects) may be used. Remember to match
the square foot wind area of your quad
with the wind load your tower will handle.
A heavy duty rotor is required with all but
the smallest two-element quads, (Photo

courtesy L. W. Van Slyck, W4YM)

at element . The quad also has more gain
than the Vagi for a given boom length,
weight, and turning radius .

(2) All beams work best at extended
heights, but the quad is more forgiving of
height deficiency than the Vagi. The quad
exhibits less ground effect and ground
Joss.

(3) The quad generally has a lower an­
gle of radiation than does the Vagi, often
resulting in its "opening and closing" a
band for long·haul work.

(4) The quad is a 10w·Q closed loop,
and as such is a broadband antenna. End
effects, prevalent with all dipole-like open
elements, are greatly reduced .

(5) The quad is a relatively " quiet" an­
tenna, less susceptible than the Vagi to
precipitation sta tic on reception,

(5) Having no sharp end points, the
quad is less vulnerable to lightning strikes
and static discharges (recall the HCJB
story! ).

(7) The quad is eas ier to adjust than
the Vagi due to less interaction between
elements as well as less-critical element
spacing.

(8) The Vagi is relatively easier to build
and install, is less susceptible to damage
from strong winds and ice storms, and is
more aesthetically pleasing than the
quad .

(9) The quad lacks greater popularity
since it requires extra effort to construct,
install, and maintain. As a three-dlmen­
sional. "boxy" affai r, the quad is bulky
and fragile to hand le and hoist into post­
tion when compared with the two-dlrnen­
sional Vagi.

(10) Though much less expensive than
the Vagi if made of cheap, locally obtain­
able materials (such as copper wire and
bamboo), the quad may be more expen­
sive than the Vagi if fiberglass spreaders,
specia lly fabricated spiders, and other
costly fixtures are used in construction.

(11) No traps are requi red in the multi­
band quad, although feeding problems
can become quite complicated in triband
designs.

Universal Electronics, Inc.
1280 Aida Drive, Reynoldsburg , Ohio 43068

COAX·SEAL ,0;- , .the new space age malerJiJ/ that is qui{;kand
simple /0 apply Remove backing from approximately 6" of plastic,
Wrap outer co~eriflg toward Mmg. After wrapping. kl1edd 10 form
a smoolll surface and force out air. EFFECTNE - FOOL PROOF ­
INEXPENSIVE.

• Only matenattnat will adhere to poly vmyl
or vinyl outer coax rackets.

• Forms and seals over odd snaped and
diflicuh fittings.

• Non-contammating and non-conductive.
• Wide ambient temperafv re ranl/e

( - 30"F to .. 18O"F),
• Stays flex ible lor years thus insuring

moisture proof connections
• Reuseable-allews you toquiCkly

d,scollnecl fill ings and reseatmem with
the same matenat.

• A must lor satellite tv.microwave work
-wire antenna at solder joints- in thesnece .

Packaged inconvenient 'h " x 60" roll.
2 rolls $5.00 post pa id.

DEALER
INQUIRIES WELCOME

Vagi vs . Quad
Asking this question is like opening up

Pandora' s Box without having any idea
how to close it, yet it's always the first
question asked. A conclusive compari­
son between the two antenna types is weil­
nigh impossible; any answer can only be
given in terms of "best for whom. " About
the best I can do is to cull out a sampling
of facts and we ll-considered observe­
tions from a number of sources and pre­
sent them here, so that you can form your
own judgments. Ready?

(1) The quad is about equivalent in
power gain to a Vagi having one aodttlon-

neighborhood of 60-75 ohms for element
spacings of 0.1 to 0.15 wavelength; th is
permits a decent match to standard 50­
75 ohm transmission lines. A balun or
other means of maintaining system sym­
metry is useful to reduce the possibi lity of
stray transmission line pickup or a signal
radiat ion wh ich would distort the array's
pattern.

As with the quad loop, the vertical an­
gle of radiation of the cubical quad at
practical heights is lower than that of the
dipo le or Vagi; the quad has a smaller
high-angle of radiation lobe than either
type, making it especially suited for OX
\NOrk .

Quad polarization may be either hori­
zontal or vertical but not both, sometimes
wrongfully assumed to be the case be­
cause the wire elements are strung in
both planes. like the quad loop, the cubi­
cal quad is usually horizontally polarized,
meaning that it is fed at the bottom of the
frame. However, you will sometimes see
CB and 10-meter quads that are fed at ei­
ther side , resulting in vertical pola riza­
tion.

Before discussing quad construction
and insta llation details, let's make some
comparisons between the Vagi and quad.
The basic question is, is the quad as good
as, better than, or worse than the Vagi?
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IIMH,)
An erement-to-eiement spacing of 0.12

wavelength is optimum. Sinc e the quad

IC 720IAC $1298
IC 730 729
IC2AT 249
IC 22U 269
HT 1200 299
A lpha 78 2707

374 2036
76A . _ 1585
76PA 1866

TB 5EM 425
TR7DR7 1349
R7IDR7 1299
Morse matic 169

he~
14 .1{ here

ICOM

Telrex
Drake

Santee
ETO

AEA

• •
call toll free:nights
(800) 231·3057

6.10 PM CDST, MW .F.
days: 713 658-0268

Bash Books .. _ 9.95
Amphenol Silver Plate PL·259 . 1.00
Antique/Rare Tubes Call

GE572 38
Timex 24 hour w atlc tock 24.95
Robot 800A 749
Cubic 103 1195
Bird 43 SLUGS
Portable VJ Amp lifier
2 watts in 33 watt s out ... . . $89.95
Belden 9405 Heavy Du ty
Rotor Cable 2#16, 6#1 8 45¢lI t
Belden 82 14 RG·8 Foam 36¢/ft
Belden 9258 RG-8X

Mtm-coax 19¢1ft
Alliance HD73 Roto r 109.95

Call for TS830S, TS130S, TS·530
plus accessories

Order KWM 380 Now
OLD PRICE

Rockwell Accessories in Stock

MASTERCARD VISA
All prices lob Ho us to n e-cept where fn­
d icated. Prices subject 10 change without
notice. all items guarlnleed. Some items
s Ubj&c:1prior sa le. Send lellemead tor Dea ler
price list. Tellas r.sidenls a dd 6 % lall .
Ple. s, add sull icienl po stage, ba lan ce
collect.

975

1030
f (MHz)

Director

Reflector

Basic triband3·e/ement Yagi. Because they have been around longer andare more te­
miliar to the amateur community. the Yagi·Uda beam remains the standard of DX tet­
erence around which other antennas. inclUding the cubical Quad. are compared. De­
pending on element spacing and other construction details. the Yagi sports a typical
gain over the nett-wave dipole of 8 dB. A 2·element Quad has only slightly less gain. 7
dB. while a 3-e/ement Quad bOasts a fO dB gain, anda s-etemem Quad, f2 dB. Add2. 7
dB to these figures if you 're evaluating specs that are stated in dBi, or referenced
agains t an isotropic source, and be sure to know which the builder or manufacturer is

using. (Photo courtesy cusncrett carp.)

There is littl e doubt that th is mate rial has a low o -ractor. in common with other
makes for the longest lived spreader one lOop-derived antennas, the array exh ibits
can buy. broadband cha racterist ics and so will us-

About the best thing that can be said ually cover an enti re amateur band with
about quad materials is, " use the best little difficu lty .
available." Unless high·qual ity materials The fledgling quad should be assernbl-
are employed throughout- in the spl- ad in a clea r spot in your yard. It can be
ders, quad arms. and wire frames-the mounted on an 8-1 0 toot temporary mast
array will be mecha nically deficient , with for initial checkout of frame resonance
a sagging appea rance the result and and parasitic element tun ing. The array
even structural failure possible after a should not be allowed to rest on the
short period of operation or fOllowing se- spreader arms, since they are usually not
vere weathe r. Quad design and construe- strong enough to take the added stress.
non is one place where the old max im More on tuneup later .
" you get what you pay lor" c learly ap- You ' ll need a tower or other supporllor
plies. your array. The higher the better. but a

In terms of dimensions all h.f . quads tower 40- 50 feet in height is usuall y ade-
are the same, being constructed so as to qcate for the quad. A te lescoping tower is
resonate as full-wave loops at a given Ire- desirable, as is one with a tilt-over tee-
quency. The ci rcumference of the renee- ture. This is espec ially important in erect-
tor should be about 3% qreater than that lng a la rge and bulky array, since It's a
of the driven element; that of the d irector, great deal easie r to install the quad in this
3% less. Approximate formulas for the manner than it is to hoist it in the air 10
loop lengths. in feet. are: mount to the tower. The wind load the
Driven ele ment = 1005 tower will safely handle should be match-

f MH ) eel against the wind area of the quad, and
( z a safety factor should be added. To be ef ­

fective the antenna must be rotatable, so
a mechanical rotator is necessary. Very
light camccc quads can be turned by or­
dinary TV rotators. though heavy duly.oe­
signed-for-appli ca tion. commercial-qual­
rty rotators are much preferred for long­
term reliabi lity .

(To Be Continued)
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As the CQ WW Contest season approaches and
preparation begins in earnest, we thought we would try
to head off some recurring problems that faced the
committee last year. Please take the time and read this
very carefully. It could save you valuable points.

\Vol~kin4

ThE CQ \V\V ConlEsl
A potpourri covering:

• Finding Additional Multipliers
• Operating An Efficient Multi·Single
• Another Rule Change
• Insight Into Log Checking
• Who Is The Committee?

BY DOUGLAS ZWEIBEL· . WB2VYA
CO WW Contest Committee

A fterchecking the 1980 CO ww logs,
it is all too clear that not "everybody under­
stands the CO WW multi-operator, single
transmitter category of entry. Failure to
comply with the CO WoN Committee rules
usually results in the log being reclassifi ­
ed as multi-operator. rnutti-transrnttter
(MOMn. The guidelines for multi-single
are really quite simple. Take a few min­
utes to understand what is being said .

The Rules currently define the multi­
single category of entry as (taken from
CO. SepI1980):

III. Types Of CompBtition
1. Single Operator ...
2. Muttl-Operator (all band only)

a) Single Transmitter, only one trans­
mitter and one band permitted during the
same time period (defined as 10 rnln­
utes). Exception: One-and only one­
other band may be used during the same
period-if and only if-the station work·
ed is a new multiplier. logs found in vlora­
tlon of the to-minute rule will be automatl­
cally reclassified as multi-multi to reflect
their actual status.

Now let's talk about the rule. Multi-op­
erator, single transmitter (MOSnwas set
up to provide a category between multil

*174 Wexford Way, Basking Ridge, NJ
07920
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multi and single op all band. It allows
more flexibility than single op, but not
quite as much as MOMT. The main idea
to keep in mind is that you are allowed
two (2) transmitted signals at once. We'll
call one transmitter the Runner and the
other the Multiplier .

The Runner will be the main mode of op­
eration. You use it to contact the most
stations possible. You don't care if you
work multipliers or not, as long as you can
run (work stations at a very fast rate). The
only limit to the running transmitter is that
it must remain on a band for at least 10
minutes. After 10 minutes you can aSYto
any other band. Which band doesn't rnat­
ter. Just be sure you stay on each band
for at feast 10 minutes.

The Multiplier transmitter allows you to
work multipliers on any band except the
Runner band. There are, however, certain
important regulations governing the use
of the multiplier station, First of all, you
can only work mutupners. it can be a
country multiplier or a zone multiplier.
The multiplier must be a new multiplier on
that band. Once you have worked that
country or zone on that band, you cannot
work it again using the Multiplier transmit­
ter. If you do, you are violating the rules.
The other important rule is the "to-min­
ute rule" again. Therefore, the to-minute
rule not only applies to the Runner but also

to the Multiplier transmitter. Or put aneth­
er way, there is one 10-minute rule tor the
Runner and another Separate to-minute
rule for the Multiplier station.

let's take a real-life example. You are
running on 20 meters. Ten meters is just
opening and you hear a new multiplier.
You call the OX station on 10 meters and
work him at 0107 UTC. You have now es·
tablished 10 meters as the Multiplier Ire­
quency. You must stay on 10 meters for
at least 10 minutes (until 0116 UTC). If
you hear another multiplier on 10 meters
you are allowed to work it. But if you hear
another muttiptter on 15 meters, you can
not work him until Ot17 UTe. If you did
make contact on 15 but at 0116 UTC, it
will not be counted because you violated
the 10-minute rule.

How about if you have been running on
20 meters tor z hours?One of your opera­
tors says that 15 meters is opening. You
change bands and run on 15 for 5 mln­
utes. It' s now 2200 UTe. You 've made 7
080's. All of a sudden the to-meter oper­
ator comes to you and says that 10 me­
ters just opened and there's a tremen­
dous band opening . Your competition is
working 200 an hour! You want to aSY
but youcan't. You must stay on 15 meters
for at least 10 minutes or until 2209 UTe.
Your first 000 on 10 meters will be legal
at 2210 UTC. If you did QSY to 10 meters

Say You Saw it in CO
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at 2205 UTC and had 17 080's in 5 rntn­
utes, they wou ld all be illegal and not
counted!

Another common situation is th is.
You ' re running on 20 meters. You 're
making 60 OSO's per hour. All other
bands are " dead. " The t n-meter band
opens up and you r tn.rreier op hears
some good multipliers. He works them
and has establ ished the Multiplier fre­
quency. It 's now 1400 UTC. The 10-meter
operator starts to work anybody (non­
mumpners). At first It's only a few OSO's,
but soon the band springs to life. He' s
working 150 an hour. At 1415 UTC he te lls
the zo-meter op to QRT because the 10­
meter rate is laster . The 2(}meter station
stops running, and everyone is happy to
have more than doubled their 080 rate.
But what about the 15-minute overlap?
The 2O-meter op made 15 OSO's (1400­
14 15 UTC) that were not multipliers . and
the t n-rreter op made over 35 QSO's
(1400-1415 UTC) that were not multipli·
ers. There is a big problem. You are only
permitted One Runner station. The CO WW
Contest Committee does not correct a
log to give best resu lts . They correct it by
the rules. Since 20 meters was establish­
ed as the runner first. it is assumed to
continue to be the runner until it stops
working stations or until it starts working
only multipliers. The 35 OSO's on 10 me­
ters are illegal and not counted. By work­
"'g non-mult ipliers on 2 bands at the
same time, you are operating mutti-ooer­
atorrmutn-transnutter. You will be subject
to reclassification to that category. For­
lowing a re some examples of actual logs.

Look at the set of logs from G4XYZ.
The contest has just started, and he pick­
ed 20 meters as the Runner band. The rate
on 20 meters is about 80 OSO's per hour.
At 0000 UTe he works 9G 1AT on 15 me­
ters. Fifteen meters is now the Mu"lpller
band for at least 10 minutes. At 0007 UTC
and 0009 UTC he works two mu lt ipliers
on 10 meters. Is this legal? NO! He must
work multipliers on the 15-meter band
only until the 10 minutes are up. So
FY7BC and ZZ5EG are lost asQSO's and
as multipliers. At 00 12 and ()()1 4 UTC
more multipliers are worked on 15. Is this
legal? Yes . The rules requ ire a minimum
of 10 minutes per band; more time is
okay. At ()()15 G4XYZ works CX78 on 10
meters. This is lega l. He has spent 14
minutes on 15 (more than the required
minimum of 10 minutes) so he can now
change the MUltiplier band legally. G4XYZ
is now committed to stay on 10 meters,
working only multipliers for at least 10
minutes (until 0024 UTC). OASV is also le­
gal. At ()()30 UTC he again changes the
mul tiplier band (back to 15 meters) and
works DJ1 USiST3. This is 100% legal .
Again, he is now required to stay on 15 for
10 minutes (until 0039 UTC). But he works

(Top right) Runner band log sheet. (Center
right) Multiplier band log sheet. (Bottom

right) New multiplier band log sheet.
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(44 bad OSO's) x (- 12 points each)
= - 528 points.

Claimed points = 120 + 11 7 = 237
Total 01 page 1: 28 MHz = 237 +

( - 528) = -29111!

If at the end of the contest he had a
multiplier of 350, he has lost a total of
101,850 points on only one page!! ! As
you now see, it pays to fo llow the rules.

The last log (yU7XYZ) is an example of
a perfect log. It' s realty easy to organize
yourself so that you can ha....e such a log.
Here are some tips:

before 1001 UTC, and it will not change
unt il 1053 UTC when he stops working.
The log-checker has "X-ed" every bad
050. Working non-mult ipliers wi ll have a
penalty of 3 add itional OSO's per deduc­
tion. If the violation is very large, such as
is shown in NP2ZZ's log, he will be sub­
ject to Recln,Hk:ation to the mu lt i-mu lti
category. This page has the fallowing de­
ductions:
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HP1 , C02, FM7. and WB4 on 10 meters
all before 0039 UTC! These are all illegal
OSO's and will be deducted. He has lost a
total of SOSO's, 5 Zones, and SCountries.

Now look at NP2ZZ 's set 01 logs. He is
on page 9 of 15 meters and is running .We
know that he is Running because 01 the
high OSO rate and the absence 01 " only
multiplier " OSO's. He runs up to 1053
UTC, then starts running again on that
band at 1527 UTC. His logs lor 160, 80,
40, and 20 meters show no ac tivlty from
1000 UTC until 1200 UTC. We know that
10 meters is the Multlpll8r band because
he is working only new multipliers from
1015 to 1030 UTC (up to F3lV). But also
at 1030 UTC he works G3Vzr and G3VBL,
which are not new multipliers. These are
illegal OSO's; they are Non-Multlplllln. !
Looking at his log. we see many non-mul­
tiplier OSO's. Remember, he is running
on 15 meters until 1053 UTC. Even thOugh
his OSO rate on 10 meters is laster than
15, it does not matter . Fifteen meters was
established as the Runner at some time

Pricel lIa" af 'i8. 75

MDC 90 I KIT••" "". SJf . 9 S
MDC 660J KIT. .•••••H9.9S

MDC 90 1 WIUD.•••U • • 9S
MDC 660J WIUD•• I99.9S
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Multiplier log sheet.

1. Be sure that everyone in your group
knows at all times which band is the Run­
IlIr and which is the Muhlpller.

2. Find the muttmrters ahead of time !
If you' re running on 20 and both 15 and
10 are open, alternate back and forth
from 10 to 1510 10 to 15, etc. Be sure to
stay on each band 10 minutes. While the
to-mete r station is using up their tc-mm­
ute period. the 15-meter operator should
be finding mu lt ipliers and noting the tre­
ooercvot each. When 10 meters finishes
and 15 meters starts their turn, they will
know exactly on what frequency to find
each multiplier. There is no time wasted
looking for rtwrt'priers. Use the to-minute
period to work multipliers. Remember.
the t e-mrnete ru le applies to the transmit­
ted signa l on ly. And while 15 is working
mult ipliers, the t e-rreter op should be
find ing his next multipliers and writing
down their frequenc ies. In fact, you can
search on as many bands as you like at
anyone time. Just be sure to transmit
only one Runner and only one Munlplilr sig-

s.y You Sawltln CO

nat and each fo r at least 10 minutes per
band of operation.

Of cou rse you don 't have to use the
above method for most operation. The
category is also for those stations with
on ly one rig but more than one operator.
You can still have lots of fun operating like
that; it's just not very likely that you will
take first place .

How cl osely does the Committ ee
check your mult i-single score? Suffice it
to say that every minute of every band of
coereuco is logged on a huge c ross­
check sheet. Yes, every sing le minute ! If
you've made a time violation, you c an bet
your last penny that it w ill be found and
corrected. But take heart; F3TV and
TF31RA are just two of the 1980 entrants
who had their scores increased.

More Tips On The Contest
I hope that most of you have read the

article in the February 1981 edit ion of CO
about dupe sheets. Several reasons were
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given for subrntttinq a dupe sheet. Well,
here 's another reason . One purpose of
the CO WW Committee is to check and
correct logs. When we correct a log , we
do so in both direc t ions. If we see a coun­
try counted as a multiplier that isn' t a mul­
tiplier, we delete it. We also Add In m ult ip li­
ers that you forgot about. Almost every­
one (even the first place scores) forgets
that the CO multiplier list is composed of
the ARRl DXCC country list plus the
DARe WAElist. This means that UK1NAD
(or any UN 1 statico) counts as another
mult iplier ! So does GM3RFR (Shetland),
European Turkey (TAl), Sicily (IT9), and
Bear fsland (JW)! Do you knowwh ichSV0
is on Crete? Or which Italian station is in
zone 33? Wedo! One of the first steps I do
when checking a log is to count up the
mu ltipliers. 1always go to the dupe sheets
to check for these " extra" countries. If
there isn't a dupe sheet, it's much less
~ kely that the committee w ill find these
stations by simply read ing every line of
the log. This is alsoagood reason to keep
your dupe sheets sorted by a Prefix key.A
bt of you use the " backward" method of
wping and enter calls by the last lette r of
the call. This is 100% legal, but it makes
life tough when we try to help f ind you
more multipliers. Remember, we want
your log to be correct!

Beginning with the 1980 CO WW con­
test, entrants submitting a computer typ­
ed, or re-copied log were required to also
submit the original hand-written log . For
many various reasons the committee has
decided to delete this requirement. But
we still require dupe sheets!

(Right andoppositepage) These logs from
YU7XYZ are examples of perfect logs.
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IN-LINE WATT METER
WM-ZOOOre a ds power in 200.
1000, ZOOO wa tts. 3.5-30 MHz.
Inel. expanded VSWR scale.

PEAK READING
WATT METER WM~2000A

reads p o w e r in 200. 1000.
2000 watt ranges. 3 .5 ·30
MHz. Reads a vera ge or PEP
power output. Includes ex­
panded VSWR scale.
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Address _

Name _

,

to see records broken. Believe me, we 're
out to help you improve your score. Just
be sure that you do it within the limits of
the rules. t hope that any gray area s have
been cleared up. If you have any ques­
lions about any phase of the contest,
please write me or any comm itt ee memo
ber . We' ll be happy to help. J!

Us! Of The CO WW Contest Committee Membe,s

t . Alan Dorholler, K2EEK 11 . Don McClenon, N41N
Editor, CO Magaz ine Committee Member
76 North Broadway 3075 F lorida Drive
Hic ksvi lle, 1.I., NY 11801 Melbourne, FL 32901

2. Frank Anzalone, W1WY 12. Fred Morris, AD6C
CO Contest Chairman Committee Member
14 Sherwood Road 2627 Castillo Circ le
Stamford, CT 06905 Thousand Oaks, CA 9 1360

3. Lar ry Brockman, N6AR 13. Glenn Rattma nn, K6NA
Co-Director WW Contest Committ ee Member
7164 Rock Ridge Terrace 14250 Calle de Vista
Canoga Park, CA 9 1307 Valley Center, CA 9208 2

4 . Bob Cox, K3EST 14. Jim Sul livan, W7EJ
Co-Director of WW Contest Committ ee Member
6548 Spring Valley Drive 3644 S.E. Gladstone St reet
Alexandr ia, VA 22312 Portland, OR 97202

5. John Battin, K9DX 15. Reg rcomt. N6SV
ccmmmee Member Committee Member
126 Old Oak Drive 13976 Sagewood Drive
North Barr inglon, IL 6001Q Poway, CA 92064

6 Terry Baxter, N6CW 16. Gene Walsh, N2AA
Committ ee Member Committee Member
4639 Kather ine Place 677 Wood Avenue
La Mesa , CA 92041 Edison , NJ 08817

7. Yuri Blana rovich, VE3BMV 17. Doug las Zwiebel, WB2VYA
conrmuee Member Committ ee Member
P.O. Box 292 174 Wexford Way
Don Mills, M3C 2EO Basking Ridge. NJ 07920
Ontario, Canada

16. Lenny ChertOk, W3GRF
B. Dave Donnelly, K2SS Committee Consuuant

Committee Member 8301 Temple Hills Road
68 Chestnut Road Washington, DC 20031
Verona. NJ 07044

19. Gene Zimmerman, W3ZZ
9. John Dorr, K1 AR Committee Coesuttant

Committee Member 33 Brighton Drive
30 Champa Road Gaithersburg, MD 20760
Billerica , MA 01821

10. l ew Jenkins. N6W
Committee Member
1750 Euca lyptus Street
Concord. CA 94521

Another example of a perfect log from YU7XVZ.

AFinal Word
The CQ vr« Contest Committee does

indeed scrutinize your log . Every mem­
be r is a very active contester, knows the
bands, knows who else is act ive, and
knows what is and what isn 't possible in a
log . We like to see big scores and we like

City State

Z;p _

Published by the experts in Arne­
teur Radio. The American Radio
Relay League, Understanding
Amateur Radio Is just the book for
the newcomer. There are over
210 pages of text with chapters
o n: electronic fundamentals,
semiconductor and tube opere­
tion, how code and phone (AM,
SSB, and FM) transmitters and
receivers work, all about antennas,
tips for the workshop and test
bench, building transmitters, re ­
ceivers, and power supplies, rnak­
ing measurements, and how to set
up a station , If you are interested
in radio communication and basic
radio fundamentals then order a
copy of Understanding Amateur
Radio today!

UNDERSTAND ING AMATEUR RAOIO
$I (SU O ouniOE OF T HE U.S. )
SHIPPED POST PAlO. AL LOW ..., WKS.
FOR DELIVERY,

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

or Visa

I
I
I
I
IExpiration date I

MC Bank no. :

I
CQ I

I

Visa or MC account
number· _

AMERICAN RAOIDRELAY LEAGUE
225 Main Street

Newington, CT. 06111
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The IsoPole is building a strong reputation for Quality in design and superi­
or performance. The IsaPale's acceptance has already compelled another
large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative IsoPole conical sleeve de­
couplers (pat. pend.) offer many new design advantages.

All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decouplinq results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other. when used with SWR protected solid state transceivers.
Typical SWR Is 1.4 to 1 or better across the entire band!

•

MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

L

L

ISOPQLE 144
$39.95

ISDPOLE 220

'-
.,,;$39.95

TNOT
SUPPLIED

Brings you the
Breakthrough!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

C1RCl.E 75 ON AEADE A SERVICE CARD
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electroIUc~

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

, _ 11IHz 10 2500 1IIK1 DOWN COHVERTlEfI
Th" •__ ,. h,l\a.bIe • 'Inge 04 liOO 10 2500 me:: and ,. ,,,tended 10< . """ ...... ,_ use .The Iocll OKilI.lor " """' . COI'lt,oI.-d (1 .• 1......;"11 the i·1 " noe_o.,m.'~y 54
to 88 me:: lChannell 2 10 7).

... .................... ..................... .DATA IS INCLUDED WITH KtTS OR MAY BE PURt;HASEOSEP ARATELY , .

Stlppl.. ....:I Hlndllng ca.t
I'l«:el.e, Kils and S1.5O. Po.e' Supply acid $2 00. Ant.nna a dd $5.00. (lpliQn 1/2 a dd $3.00. F", cQfTlp-le l. ')'$1"" add $7,50.

PC 80ARO WlT H DATA .... ..• . .• . . . .• .. . .•• • • •••••••••••• .•• .•••• .• .•• . . . .• . .• .• . . . . .• ..• .•••••••••••• • .••••••••••••••.• .•• .•• . • ..•••••• ..• ..• .5111.911
PC BOARD WITH C HIP CAPACITORS 13 llll
PC B&RD WITH ALL PARTS FOR ASSEMBLY .•..• ..•.••... ..•.• .• . .•... . . . .. . . . . . . . . . . . . .. . ......•..• .••.•• .••. •..•..•..•.•. ..•. . .• . .•..•... .. . . . t69.i5
PC BOARD WITH ALL PARTS FOR ASSEMBLY PL US 2Nlll103 $81Uilll
PC BOARD ASSEMBLED AND TESTED . . .. • . . . . . • . . • . • • . . • . • . . • . . • . . . . . . . .. . . . . .. .. . .. . . . . . . . . . • . • • . • • . • • . • . . • . • • • • • . • . . • . • •. . .. . . . . . . • . • . . . . . . . . , ' 19.llll
PC BOARD WITH AU PARTS FOR ASSEM8l..Y, POW ER SUPPLY AND ANTENNA ...... . . ... ....•..•..•.•. .. . .. . .. . . . .. . ... ..... ... .. . .. . . . .. . ......•...$ 1M1.llll
POWER SUPPlY ASSEMBLED AND TESTED .•..•• ........ ... ..... ..•.•••••••.•.•••••.• •.• •• •..•...... .. . . . ... ... ... .•••••.•.••••..•.•...•••.••. •• $49."
YAGl ANTENNA . ·lONG APPAOx.. 20 TO 23 dB GAIN . . . . . . • • . • . • • • • . • • . • • • • . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . • • • • • • • • • • . • • . . . . • . • . • • . • • • . . . .. 139."
YAGl ANTENNA.' WITH TY PE IN, &Nc, SMA eo _ torl 1lW.llll
2300 MHz DOWN CONVERTER HMRI!, WITH DISH ANTENNA 8 MONTH WAflFIANTY 2OIUIO
2300 MHz DOWN CONVERTER

!nd' COl.__led in ~MoPPIY. Plut. IlODAY W AARANTY $.2lXI.OO
0f'1l0N " MRF902 In front end. rr dB noIM I S2lilll.llll
0f'1l0N t2 2Ntl !lin front end. lS dB noiM IIgu<llot .............. ...... .••.• ••• ••.•••••••.••. •.... ... ............•.•.•• • •• . •. •. •.•.......... .. . .. . ... S368.llll
2JOll Mttl DOWN CONVERTER ONLY

10 dB HOlM Fogur. 23 dB 96'" ... boo. • •Ih N 1;Of\tl , Inpul F 1;Of\tl , Oulpul . . . . . .. . . . . . . . . . . . .. . _. . .. .. . . . . . . , ' l "9,llll
7 dB Noise F;gur.23dBg.alninbo• • ,Ih N~, Inpul F conn. Ouipul . ' 169 99
$dB NoIse Fig Ddll ga.n In eo:- .,Ih SMA conn Inpul F conn,OuIPUI •... _. _. __ . _. ... __ , $ 189 99
PC BOARD F~ 5 d B UNIT WITH DATA .. , .....•.... , P5 .00
PC IOARO FOR 5dB UNIT WITH ALL PARTS FOR ASSEMBly ,$ 139 ill

. ' 15,00

• , , . 15,00
"' '''

. . . $7 .00

.. .. 16 00

............. ... . . ... ... ............ . . .. ........

..... ... , .

..owARDICOlEII_ TYRO CI"CUIT BOARDS
OUALCONYER5'QH IIOARO , . . . . . . . . . . . . . . .. . . . . . . _ $25,00
Tho. board p<0't1CleI con__ I«lm lhe 3.7"',2~ IIf" 10 900 MHI _. 01'1'1 and lloatldpan f1"."ng a.. p<tl'<Ided and. MICORd. 10 70 MHI . The boa<d conta.n. bolh i<lc-iIl
OSC....IQtS. one I,.ed and the (11'..... v.iable. and I,.. ucond m,..., Con"'UC100n .. g...l ly ~iloed by I,.. U..of Hytlnd Ie ampIil.... lor lhe g,ilin SIIOIS. Ba<. oo.'d. coal
S2!i and" is ..t,....led l!\al pa<ts kif consllllCloon . ,11COSI $210. (NQI., The 1_ AV..ll'" VTO's ..:counl kif $225 <If lhi s cosq
t7,F CHIPCUACfTOM _._ . .. . .
F(II' ...... th duIIl con_ _ board CQnsi.1I 01 ~7 (IF ,
70 MHI IF IIOAAO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .....•..................... .. , . . . . . . . .. .. . . . . .. .. . .. • • . . . . .. . .. . . . . . . .. . . . $25,00
T..... Clfcu<1p<~ about Q dB Olin . ,U'> 50 ohm inpul and oulpul~. II i. ~ned IQ lIt_ lhe HOWAROtCOLE " AN TYRO ee.-.tal(ll'. T'" on_tel band
~ Itll" 1;.1<1 be luned 1(11' ~_!'lS"'_ 20 and 35 MHz . ,th a pas1band roppleof leu l!\an Y, dB Hytl<od ICs areused 1(11' 1". ga,n lIages, ea.. board. coat $25. II ..
........Ied lhal patlS 1(11' conlllllCl iQn . ,11 COSI 1!'Ian~,

.01 pF CHIP CAPACITORS , . , . . . . . . . . . . . . . . . . . . .. .• . .
F(II' ...... ..Ih 70 MH, IF Boa.d ConSlSIl Q' 7,,01 pF
DEIIOOULATOR IOARO ,.. .. . ..... . .... . ~OO

Trll , Clrcuil le ~es I'" 70 "H, center t'equencJ salelm. TY signals In t'" 10 IQ 200 milliWQII ,aoge. det..:ts lhem using e phase loc~eCIl00P. deemphui,.. end 1,lIers the
'..ull end amplitiel the ' ••ull IQ p...>d...... . Iandald NTSC ",cleo, Olhel outPUll il\Clude lha ilud iQ .ubee"'". a DC \'OIlilg. p<O(Klrtional IQ the strength Q' lhe 70 MH, s ignel.
end AFC 'iOIlage centered I t about 2 \'OIt. DC. The ba.. ooa'd cost~ a nd tol e l pit'IS CQSI II$S than S30.
S1NOLEAUOIQ , .. , , . . . . . , , ' , , $1 5.00
This ci'cuil 'ecClYetl the audio si",nill$ IrQfTl lhe 8,8 MH, t'eqU8flcJ, The Miller 9051 coils iI'e tuned tQ pus t ~a 8.8 MHI s ubea"ier I nd the " ill.. 9052 ooil lunes f", ,ecowery
Q' lhe audIO.
OUAL AUDIO , . .
DupliCille QI tha 1i"", le audlQ bul also c<Mt<S I'" 8,2 tinge,
DC CONTROl . . . . . . . . . . . . .. . ... . •... .. •.......... ....... ..... ... ..... ... .. . .. .
Til•• ClfCUl1 conl rols the VTO·• . AFC .nd I". S Met".

TEAll$:
WE AEGRET wt NO LOJrtGEA ACCEPT UNK CARDS.

Pt..EASE SEND POSTA L MONEY ORDER. CERTIFIED CHECK, CASHIER'S C HECK OR MO NEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE , AU RETU RNS 0f\I ORDERS SUBJECT TO PRIOR
APPROVAL BY MANAGE"ENT.
ALL CH ECKS AND MON EY ORDERS IN US FUNDS O NLY.

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL P ARTS PRI ME AND GUARANTEED,

WE Will ACCEPT COO ORDERS FOR sas.cc OR OVER. ADO U.!iO FOR COO C HARG E.

PlEASE INClUDE U .5O " INIMUM FOR SHI P PING OR CALL FOR C HARGES

WE ALSO ARE LOOKING FOR NEW AND USED TUBES.
TEST EOUI PI.iIENT. COMPONENETS ETC.

WE ALSO SWAP OR TRADE.

FOR CATALOG SEE JANUARY . l \l1l1O. n M-o&l..... to Pages.

(602) 242-8916
2111 W. Camelback

Phoenix, Arizona 85015

CIRCLE 80 ON AEAOER SERVICE CARD
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Alllee'"
473 22510400 me ",MIF I,I S,gn.1 G"n.' . lor 750 .00--I,I F5IVR,4 Un..,,,s.al Speoc ltum An. 'y l .. wl1" 1 kHl l0 27.5 me PI" g In 1200.00

1I....k '
)(R6Jl).100 TWT Ampl ' ''&r810 12 4 Gc 100 .. . tt s eo ee g.'" 9200.00
Pol..ad,
2038I2436/1 102A

Calltlr.,1td ()Ispl. y ..,I" an sse Analys ' . Modul. and . 10to
4() m<; SIngl. T_ S,nl"" 'l" 150000

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

RF TRANSISTORS,.,.. PRtCE 'YO' ''' ICE ,.,.. ItftICE
21'0'561 115.00 '"- $8,15 MMIS50 $ 10.00

,."" 15.00 2N~1 1185 10'110'11 552 "'.00,."" 1500 21'05637 22 15 1,11,11553 "'",."" "00 21'05641 .00 10'11,1 1601 '''',."" 45.00 ,...., 10.05 1,11,116021.....5&42 ''''2N2llS7JAN 25'
,.,.., 15.82 1,11,11&07 ...,.,,,. 12,)5 ,- . 1238 1,11,11661 "00

eeeeo 2500 21\15764 27.00 1,110'11669 "'"21\12927 '00 ,...., ". MMl iol3 '00,."" "" 21\15&t9 202' """" '00,."" "'" ,."" 51111 ""- ' 00,."" ,.. 21\15913 '" "...... '",.- '00 ,.,." 10.00 MMC Mi l 8 "00,.,,,,, 0' ,..,,, .. 00 ""Tn '",."" '" ,.- ." MMT14 '",.,." '''' 21\1 5lM5 12.38 1,110'11'2857 n,,."'" '" ,..... 14.69 MRF23 7 '",."'" ,.. ,- 7.74 MRF245 "'"21\13307 "50 '""''' 1005 MRF24 7 "'",."'" ,.. '""'" 1130 "~... .,.,
,."" ,,,

'""'" 13.23 MRF420 "00,."" 1.57 ,..... " .. 1,1 1'1" 4 21 31 .38

""50 '" ,- 7.15 MRF422 " .14
21\13818 .00 '""'" 11.77 MRF4 26 Ig 24,.- ", ,,- "n MRF450 11.85
21\13866J...N '50 ""'" " .. MRF4$OA 11M
21\1]866J......'tx .., 2N61l6 2015 MRF454 ""'""" ". 21\1&1 66 "50 MRF458 " ..21'03927 12.10 ,....... 45.77 MRF4 72 '50

'""'" ,... 2N64~1'T9795 18 00 MRF502 ".21\14072 '50 '""'" 1200 MRFS04 ."
21\1 413$ '00 ,.- 1200 MRF509 ...
21\14261 " 50 A5(). 12 25.00 10'11'11'5 11 815
21\14427 '" " "'" ' 00 MRF90 1 . 00
21\14957 '" BLY568C 2500 MRF5177 2182
21\14958 '" 9 LYS6llCF 25.00 MRFllOCl4 '50
21'04959 '23 C0 3495 15 00 PU I86B ' 00
21'0 4918 1900 toIEP751S.1014 ." PH!l71A ' 50,."" 12,31 HEPS3002 11,30 PT406t 2 '00
2N5108 e.o • •esscoa " .. "'''''' ' .00
21\15109 ". HE PS~ ,,, "'- '00
21\151&0 3,49 ' E...,.,. 19,90 "'..., 10,72
21'05179 '" HEPS3001 24 95 PT97&4 24.30
21'0511l0oi ' .00 HEPS3010 11.34 "'''50 41,70
2N$218 47.50 HEPS!i026 ' " SD 1043 .00
2N5~ 4,55 HP3S631[J SO l 116 ' 00
2"'5!>89 882 HKTR5 104 "'00 SOl118 '00

1,41,1 1500 3220 5 0 1119 ' .00
TRWMRA2023-1 .5 42.50
40281 1090
..eea 1190
..sso ,...

CHIP CAPACITORS

'" 27pl 220pl 1200pl

We cen supply . ny
l .5p! '"'' 240pl 1500pl
2,2pl "". 271)pl ,""",•• ,,,,, C" iD UPIoC· 2.7pl 47pl ' 00,,, """"' lora you ....y n&e<l 3,]PI ""

,.,,, 2 700(11
PRICES 3.OpI .." ,.", """"I 10 10 1 149 4 7pl Bipl """ """"11 • SO '" 5.6pl l00pl ."". H OOpl

5 1 . 100 " 88pl 11{lJ>t "'" """"101 .1 .000 " 82pl "'" SlOp' -'1.001 up "
,,,. 0300' """ """"12pl ,.,., "", .01Om'

"" '''''' ,",,' ,Ol 2m1

'..' '... "", 01Sml22,,, ,,.,,
'OOסס' ,018m1

12,15
..e,..
' .00".

"00
'00

'"'"

Sl 'l1 i9

.ao,

S9 !lO

'"16.50
1650

" ..12.30

'"'"'"12.30.".
1!1.e)

$ 1150.00
" .00
eoc 00
750.00
" .00
<00 00
" 00
400 ,00
" .00
" .00
000.00

2500 00
000.00

c1cclroJUC,Ij

CRYSTAL fiLTER S: TYCO OO1·1M80 H IM .I 21!MF
101 MHz Nerro * Band Cry.,.. F,n..
3 d B DIon<h..ollll'1 1$ kHz m,n . 20 d B DIond..'dl" 60 kHz m ,n.~ d B DIond..'d l l'1 1~

kHz m'n
Ull'.... le 50 dB ln aerloon Iou 1.0 dB ...... R,pple I .O dB ...... . Ct. 0 + 1- 5 pI 3600

oil"'. $5 95

MURA TA C ER A MIC FILTERS
l,IocIe ls SF O, 4~O 455 kHz

SFB 4550 455 kHl
CFI,I 4Y..E 455 kHl
SFE· l0 710 7 1,1 Hl

FAIRCH ILD VHF AND UHF PFlESCAlER CHIPS
95H90OC J60 MHI p,..KII.. DI~''''' by l()jl1
95H91 OC J60 MHI "'__ I.. DIVIde by !lie.
lIC900C 650 MHZ "'.llC~" DoVlde by 111111
11 C9 1DC 650 I,I I-iZ Prnc;a!.. Do_Ide Dy ~&
l1C8JOC I GHI 00._ by 2"81256 Prnc&ler
l 1C7OOC 1500 MHI F llpiF IOP ...,,1\ ._t
11C!>SOC EeL vc...
1 1~OO l,lc..ou PrIaM Frequency Deleet",
I1C240C!JoIICt024 0.... rn VCM
llC060C UHF p,.escale< 750 MHI 0 Type Flip/FlOP
l 1C1J5.OC t G H1Coun,.. o.w1(leDy 4
11COlFe H'II" Speed 0u.aI !l-4 "'put NO'NOf'I Gale

MUFFIN fANS
S,ze ' 68" " ' 68" " 150"

TAW BROADBAND AMPLIFI ER MODEL CAI 1SB
F, equenc;y ,e$pOf\Sf! .tO MHI IOJOO MHI
Gaon 3OO M H. 16 118 y ,.. .. 17$d8 M..

5OMHZOto _ 1 liB lrom 300 MHI
VolTage 2'0011.~."no .........

CARBIDE _ CIRCUIT BOARD DRILL BITS FDA PC BOARDS
S'n 35. ' 2. ' 7. 49. 51,~
$.In !lJ. ~ , Yol, 56. 51,!>S.~, Ill , 63. 61 . 65
Sol. 66
Sol e I 2!>mm, 1 ' 5 m m
s-ee 320mm

TEST EQU IPMENT _ HEWLEn PACKARD _ TEKTRONIX _ ETC.
H...,.tt P.d.,,,,
491C TWT Ampi llie' 2 10 4 Ge I wa n 30 d B ga in
60BC 10 me to 480 me 1 "V lo,5V Inlo ~ o hms S ignal Gene,alor
60BD 10 10 42<l me 'uV 10 .5V InfO ~ o hms Signal Gene,alo,
612A 450 to 1230 me .l uV 10 ,5V InlO~ o hms Signal Gene ,alor
614A 900 to 2100 mt" . Signa l Gene,. to,
616A 1.e to 4 .2 Gc S,gnal Ge n" 'a lor
616 B 1,e 10 4 2 Gc Sign.' Gena ,a lor
618A 3.B to 1.2 Gc Signal Gene,. lo,
618B 3.B to 1.2 Gc S,gnal Gena ,a lo,
62<lA 7 to 11 Gc S,gnal Gene,alO'
623 B M,c ,ow._e TeSl set
626A 10 Ge 10 15 Ge S,gna l Gen",.Io,
6~A 12.41018 Ge Swe"p G"n",.IO'

HAMLIN SOLIDSTA TE RELAYS :
l2Ow~ .t40 "'mps

Inpu l Vonage 3 10 32vdC
240 ••c al40 Amp.
In",,1 VOll age 3 10 32 '<de;

YOU R C HOICE 5-4.99

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
5 52·2.718
e595-2 7181U
5 595- ~""CW

5595-2 7LSB YOUR C H O IC E S24."
5 595-27USB
5.645-2 718
' OOSO,",'

CIACLE 8 7 0 N READER SE RYICE COUPON



@MOTOROLA Selniconductor

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

The RF Line

MRF454 $21. 83 MRF458 $20 .68

NPN S ILICON AF POWER TRANSISTOR S NPN S ILICO N AF POWER TRAN SISTOR

delig~ fo' POW'" ,mphl,,!, .pphCil ions '" induu,i.l. oom­
mllfe;,1 ,nd ...,.Ieu, radio equ ipment to 30 MHz.

de,,~ to. power , m pll l,e, apploU I,o n, If' ,ndust".I.

co m me"c.I.r.d ,m. " ,,, ' W ID eQu,pmenllO 30 MH,

• Spo9C ilied 12 5 von, 30 MHz Ch ' ffeteritti,,­

Ou t put P~r .. 8 0 Wilts
Min,mum G. in " 12 d B
EIIic,ency .. SO'll.

• SPfl' ,f ,ed 12 .5 Vol t . 30 MHz Ch " <lCI""" ICI ­

Output Powe r ' 80 Wall l

M"" ",um Gal" ~ 12 d B
Elfle,,,ncy ~ 50%

• Capable 01 Wlt h, 'and ,ng 30 1 lood VSWA Iiil RalHl Pp u l and Vee

NPN S ILICON RF POWER TRANSI STOR

MRF472
$2 . 50

de"gned on"'i,;I.,. 10f us.. on 1• •ge '''9".1output amp l,f ier .t~.

Intended fa. use on C'lllen-Bilnd commun"::. t,o,,. eQuipme n l
ope,.tong al 27 MHz. H,gh brea kdown .011., allow a h,yh
p"rcent"9" 0' up ,modulat,on ,n AM c"cuit~ ,

• Sp"c, I,e(j 12 5 V, 27 M"il Cha'aCte"~tlC~ ­

Power OUtput · 4. 0Wat u
Power Ga,n • 10dB M,mm um
Eff,cier.cy · 6 5% Typ,cal

- , $46 .4 5
440 to 470MC

UHF POWER AMPLIFIER MODULE

• Spec,f' ed 12.5 Vol t . UHF Ch arac te"S! lcs ­
Ou tPUt Po wer · 13 Wam

M,n lm um Gaon • 194 dB

Harmor\i C~ ' 40dB

• 50 [l In r u t /O ut PU t Im pedance

• G uaranteed Stab,hty and Rug9"dnel'

• Ga,n Co nllol Pin 10 ' Ma nua' 0' Au to mat ,c O ut p u t Le.e l Cont,ol

• Th ,n F,lm Hv b"d Con~t,uct,on G, .e, COn"'lent Pe,lo,mance

and Reha b,lot v

de"gn~ IOf 12. 5 .olt UHF oower am pl,f,e r app hcall o n, ,n

,ndun" a l ami com me,c,al FM eQu,pmen t Op"ra t ,ng ffom 400

to 5 12 MH l

MHW710NPN SI LICON RF POWER TRANSISTOR

• Common Colle<: tor Ch afac teroza tion

• Specil ied 136 V. 30 MHl CharacteristlC~ ­
Output Power · 12 W (PEP)

M,n im um Eff,c, ern:y · 4 0% (SSB)

Ou tput Powef • 4 ,0 W ICW)

Min, m um EU ,c iency · 5O'lO ICW)

Min,m u m Powef Ga,n E 10 d B IPEP &. CWI

d", igned pr ima rily lor use in ,inyle sideb.and linea r amph' iet

ou tput a pplica , jon~ ,n cit; len~ band and o th er communica tion~

eQU,pment o perot,ng to 30 MHl ,

• Chaf actero:ed 10f S,ngle S,de band and l a rge·Signal Amplifie r

Applic at i on~ Ut,h ling low·le.el Modu lat io n,

$5.00

MRF475

Scopes with Plug- in'S
Tektronix Test Equipment ." '0"< '''''' '''''''' ''''' t . ' 0 01<' IT , .... "'00,00

0( to 1 1 S<_ " ' '' ' l$'. e>...l ,'." oc ,.
" I ,""' , " " " ., r..... ll' " , ... , .". " , ••" """, '

I)( '" ' ''''' ' " .. ' .... ,,'.. " " . 1",1 O, ff ..... ,.01 .',..
01,. '.',

I)( to """" ,'OO' . '" • 81 '0.. , 'm••;"" .... ,. Pl,. I.

•
"••••
lU·1

'"'",.,.",,""',....•
"Ill""

"';"1)''>40
'I/I'G

""."" ' II

'"",".. 1' 0
'00

""".",Ii,.

. " . .... ",' Go', "" "
P..l ,.". "., "
,." 'm oc .,., '"
' ... ' i"g "og ,_T"_,..,,, ..." i.. "'" l_
",,_ Go" D"f., ..' ", tooo.,.,., .". I'"" 'oo' "" I. f,. ~lDII'a'IID ..,. f,...,
" 0' p." T"" ""' J"
, ,,", """ .' " ,..." ' ''' '' '' OC" '1;1<1
" 0'''.... ' .. ' ""9 ,.
00" T.." ' ... li" oc " 101<1 "., "
"", T" " '_".g OC ' 0 "1,",1"". ,.
' ...1"9 , .... ""' I_
''''' '"" 'o.",., 1 , . '"""' "'. "
~, ,f,., 0' .. I_, , Pl., I_
. ' "'.' Go ' " Pl_g I_
""" " '" P\ ,. ,.
",.' Go,. 0( D,fr.,.."., p'" I.
"".. '" OC O"f..._'", OJ... ,.I." Pl., \' '" '>OO/~1 .. " , .... ,,,,.,..... "'".,." ..' ,. ''"''',.."""r,,, 1" ,. '0..1" eo...'.. ,.,_,, f",.
c,••••, ••,.. "t".
T' .. ... , ...., 0<.,
0'"i'" to.".1 un "
T.' •••• c".,.... un' ,
0( to ,.,...1 "GO' .." _ .,
I)( to , _, \, ..

0( to I ....' " " -'t
DC " ' """I " " """ , '

I \1.00

"" (10.' .00
'00 .00
"'.00
, ... 00
".00

'1'.00
"0.00
"'.00
IID.OO
IID.oo
110.00

1000.00
se.eo
.00" .00
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MICROWAVE COMPONENTS COMPUTER lC. SPECIALS

ARRA MEMORY DESCRIPTION PRICE
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a monthly ' eatu,e by

KARL T. THURBER. JR.• W8FX

DESIGN. CONSTRUCTION. FACT. AND EVEN SOME FICTION

More On Antennas For The Listener

Last month, our columnist WBFX con­
cluded a two-part disc ussion of receiving
antennas. He reviewed common antenna
types and their use in specific receiving
applications. This month, in response to
reader mail, he continues with a discus­
sion of some specialized antennas you 're
sure to find interesting. Who knows, if the
ham bands become frustrating, you may
want to take a break for some ota-tesnion­
ed Dx'ing!

Indoor tuned active antenna is designed
for desktop use and covers 300 kHz to 30
MHz in five bands. Tuned, adjustable tel­
escopic antenna minimizes intermodula·
tion effects, provides a degree of r.f. se­
lectivity, and reduces detected noise out­
side the tuned band of interes t. Boasting
bipolar soua.sune circuitry, the unit can
also be used as a presefector for an out·
side antenna. System works off of 110
ve.c., 9-12 v.oc., or 9 V battery for port­
able use. (PhOto courtesyMFJ Enterprises)

which it is tuned. However, the actual
configuration can be in the form of a dia­
mond, octagon, triangle, or other shapes.

There are many advantages in using
loops, especially in space-restrtctec sttu­
ations. They ca n work well yet be physi·
cally small. they can be rotated in both
horizontal and vertical planes to take ad·
vantage of their directionality, and they
can be peaked to a given frequency.
loops that are enclosed in a special, non­
magnetic shield for noise reduction are
frequent ly much quieter than outdoor an­
tennas . The bottom line can be a signifi·
cant increase in the signal-to-noise rat io
-very desirable for DX work. Because
they are directional and can be rotated,
oops suffer a lot less from swamping and

""hen it comes to receiving antennas,
the old adage "simplest is best" usually
holds forth.Thi s saying especiallyapplies
to the antenna designs we have discu ss­
ed in previous months: the randomwire,
dipole, and vertical. However. in certain
Situations regu lar antennas are too noisy
for practical use. or they are too long and
cumbersome to meet limited space or
portabinty requ irements. In this treat­
ment of antennas for the listener. we will
discuss receiving loops, highlight some
interesting and unique space-savmq an­
tennas, and mention some performance­
enhancing accessories designed to lm­
prove your listening results.

Let's f irst ta lk about low-nois e receiv­
ing loops.

Receiving loops
long singlewire antennas, especially

at the lower frequenc ies, develop a gOOd
deal of signal but are hkely to drive one
nuts from the high noise levels that are
commonly associated with most urban
and suburban locations. loops, on the
other hand, are good antennas for v.l.t.
through at least the lower h.1. ranges in
that they can be used to null out interfer­
ence-whether it be from undesired co­
channel or adjacent channel stations, or
from man-made sources.

Most loops boast a figure-eight recep­
tion pattern , somewhat similar to that of
the half-wave d ipole. The basic loop: is a
coil o r w ire whose diameter is small in re­
lation to the wavelength (frequency) to

-31 7 Poplar Drive, Millbrook, AL 36054
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Table 1- DX'ing the broadcast band. There are many books available listing all the
foreign broadcast stations. Check the CQ Bookshop and elsewhere in this issue.

Many SWLs and amateurs too got their start in electronics by listening for distant
stations on the medium-wave or standard broadcast band. The diff iculties of digging
down for rare, transoceanic OX on the medium waves presents a real challenge, one
that's said to equal that of DXCC or W/J.Z. on the ham bands. Some requirements for
success include a highly selective receiver for split-frequency operat ion, a good out·
side antenna, and possibly a directional loop, as well as a low-noise location. Lots of
midnight oil and a good deal of patience help, too. If you want to get your feet wet in
ElCB DX 'ing, the following should keep you busy:

.,

The DEB-TED Rapid Mobile Charger is a
constant vcttage charger that will charge
your batteries off a 12 Volt source in 4·6
hours. You may use the charger at alf
times, this includes transmit and receive
periods . It is equtoped with a cigarette
lighter plug on the input side and the ap­
propriate charging plug on the output
side. Models available now for the Ken­
wood TR2400 , Yaesu 20lA, Tempo 51,
52, 55, the Wilson Mark II and IV, ano
the Santee HT-1200. Other mooers
available also please call or write
torinto $34.95

COMING SOON
THE NEW AC VERSION

VEHICLE INTRUSION ALARM
An easy to assemble and install kit that
otters options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions for
sensors and remote control switch. Pro­
grammable time delays for exit, entry and
alarm periods. Basic hook-up utilizes
dome tight 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 rel iable CMOS circuitry .
No external switch required! Complete kit
with easy to follow instructions and
diagrams $1 2.95
Wired and Tested $1 9.95

P.O. BOX 9169
CINCINNATI, OHIO 45209

Phone:(513)531-4499
• Add 5% ShippillQ tor u.s. & ca~
• All toretgn orllers add 10%
• COD oriX'rs add S1.25
• Master Cl\arge ana VIsa Weltome
• OriX'rs under S2O.Xl add S100 llandhng
• Ohto eescents add .. 'h" T.ll

Dea'ef Inquifies Inrlted
L __CAl l OR WR ITE FOR CATAlOO;__...J

O flC U : 22 ON READER SE:fl'llCE COUPON

DEBCO
ELECTRONICS

RAPID MOBilE CHARGER

" SEE THE
WORKS" CLOCK

OUR EASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CO NVERSATION PI ECE! 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

Station power (KW)

150
150
50
10
10

1500
135

1200
500
400
500
500
20

540
250

10
1200
600

10
300

10
500
50

300
250
800

space. It uses a loading coil and tolded­
back section which also forms a part of
the lead-in. The RAK-3 is a double dipole
consisting of two separately resonant
segments fed by a single coaxial cable.
The lengths of the two dipoles and the an­
gular spacing between them are said by
the manufacturer to hold the impedance
reasonably constant between 50 and 100
ohms, from 3 to 30 MHz.

Another small-space portable antenna
that reported ly works well is the coiled­
spring Slinky dipole, a variable-length,
electrically shortened h.f. antenna that is
available in both amateur and s.w.1. vet­
sions.The s.w.l.model can be used in any
of two modes: tuned or untuned . To be
used in the untuned mode, it is simply
stretched out in any direction to cover as
great an area as possible of your attic,
yard, motel room, apartment, or what­
ever. The antenna is connected to the re­
ceiver through a length of coaxial cable;
it's usable from about 500 kHz t0 54 MHz,
or from 600 meters to 6 meters. Used in
the tuned mode for opt imum perform­
ance on a particular band, the antenna is
simply set to the length specified in the in­
struct ions. When in use, the coiled arms

location

San Luis Potosi, Mexico
Holguin, Cuba
Havana, Cuba
Honolulu, Hawaii
San Salvador, EI Salvador
Kangnam, North Korea
Lisbon, Portugal
Tel Aviv, Israel
Sapporo, Japan
Dakar, Senegal
Akita, Japan
Bonaire, Netherlands Antilles
Belize City, Belize
Rome, Italy
Mexico City, Mexico
Honolulu, Hawaii
Istanbul, Turkey
wortshelrn, W. Germany
Cap Haftleo. Haiti
Shanghai, Peoples Rep. of China
Caracas, Venezuela
Dunes. Albania
Queensland, Australia
Nice, France
Ciudad Acuna, Mexico
Langenberg, W. Germany

Freq. (kHz)

540
600
640
650
655
657
665
738
747
765
774
800
834
846
900
990

1017
1017
1035
1044
1200
1395
1548
1557
1570
1593

400

XlI B

XERF

4VEC

XlUB
PJB

YVOZ

x£'W
KHVH

Cillslgn

x£'WA
CMW
CMQ
KaRL
vss

Spac8-Saving Designs
There are a number of interesting com­

mercial antennas available for specializ­
ed DX' ing in addition to compact units
you can easily build yourself.

Gnter Shortwave distributes two re­
stric ted-space h.f. antennas in their
" RAK series," the RAK-1 and RAK-3.
Both are designed for outdoor installa­
tion. The RAK-1 is a mini-dipole that re­
QUires less than 22 feel of horizontal

say You s ew It InCa

and elevation so that weak adjacent­
channel signals, previously obliterated,
could easilybe received through the local
splatter and overloading. This also allow­
ed reception of some off-channel split tre­
quency stations previously buried in the
QRM. The 160/80 meter loop,which actu­
ally covers 1600- 5000 kHz, worked nice­
ly and was especially effective in minimiz­
ing loran QRM on 160.

Ifyou'd like to try your hand at medium­
wave DX' ing, reter to Table I for a listing
of some not-so-hard targets for tate-mqnt
listening. Table II shows some of the ma­
jor listener organizations you may wish to
contact.
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MFJ antenna tuner/preamp allows match­
ing of theantenna to the receiver andup to
20 dB preamplification for weak-signal
work. Usable over the range 1.6t0 30MHz
and capable ofhandling two antennasand
two receivers. the opera/or can select tun­
er·only, tuner with preamp, tuner with 20
dB preamp. or bypass functions. Unit in­
cludes an adiustable gain control and has
both coax and phono jacks. (PhOto courte-

sy MFJ Enterprises)

of the dipole (which contain a total of 335
fee t of conductor) act like distributed in­
ductances to enable the Slinky' s effec ­
tive electrical length to be as much as five
times the physical length. The antenna is
made byTeletron Data coro.. Kings Park,
NY 11754.

The Partridge Joystick is a British im­
port first introduced in 1960 by G3CED.
Separate versions are available for high­
power amateur and low-power or SWL
use. The joystick system consists of
three main elements: the eight·foot-Iong
meta l-tubing VFA (variable frequency an­
tenna) rad iator w ith built-in center load­
ing coil. the singlewire transmission line,
and the antenna tuning unit (ATU). The
Joystick is an omni-direct ional antenna
when mounted vert ically; it can also be
mounted horizontally or at the odd angles
sometimes requ ired lor difficult apart-

Four-and-one-half-toot whip at the heart of
the McKay Dymek DA·100 is directly cou­
pled to a base-mounted preamplifier for
high performance over the range of 50
kHz to 30 MHz. Fed throughS(}ohm coaxi·
al cable from a control module located at
the operating position, the control box in­
cludes a combination attenuator/impe­
dance matching switch used to match re­
ceiver impedances from 50 to 500 ohms
or to introduce up to 2OdBofsignalattenu­
ation when required. The antenna can be
reienea outdoors in either a horizontal or
vertical configuration; the weatherproof
housing can be mounted atopa TVmastor
placedon a flat surface.such as a balcony
or window ledge. (Photo courtesy McKay

Dymek)

Table 11- Maior listener club and organization sampler.

In addition to these, the umbrella organization of domest ic listeners' clubs is the
Association of North America Radio Clubs (ANARC), 557 North Madison Avenue.
Pasadena, CA 91101 . For an s.e .s.e. ANARC will send you information and listings of
all its accredited member clubs.

·O"J). ~ ~ ~"" .. .• -,~. -. - - - --

Contact these organizations for information on their programs and puoncanons. In
most cases, a large 5.a.5.8.or a nominal fee is requested to cover the cost of mailing a
sample bulletin and other literature:

• National RadioClub, Box 118. Poquonock, CT06064. Publishes the DXNews 30
times a year. Also distributes an extensive listing of technical reprints. Spec ializes in
broadcast band monitoring.

• International Radio Clubs of America, Box 21462, Seattle, WA 98111 . Publishes
the OX Monitor 34 times a year, as well as several specialized publications. Devoted
primarily to DX'ing on the AM broadcast band.

• Longwave Club of America, P.O. Box 33 188, Granada Hills, CA 93144.
Publishes The Low Down on a monthly basis. Longwave only.

• Newark News Radio Club, P.D. Box 539. Newark, NJ 07101 . Publishes the
NNRC Bulletin. Mediumwave/shortwave.

• Speedx, P.O. Box E. Elsinore, CA 92330. Publishes Speedx each month. Focus
is on shortwave broadcast and utility station OX'ing.

• Miami Valley OX Association , 4666 Larkhill Lane. Co lumbus. OH 43229. Issues
the OX World month ly. A general interest c lub.

• American Shortwave Listener' s Club. 161 82 Ballard Lane. Huntington Beach,
CA 92649. General interest, incl uding utility DX·jng.
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(To Be Continued)
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the popular literature. Perhaps one of the
best of these is the intriguing tz-tnch-lonq
homebrew active antenna described by
Douglas Blakeslee. N1RM, in the June
1979 issue of Ham Radio Horizons.
N1AM 's broadband antenna covers 160
through 10 meters, inc luding all the short­
wave space between.

ments. The loop amplifier serves as the
mounting base for the antenna.

After be ing installed on or near your
set and connected to it through a short
length of coax. the unit is operated by
peaking the loop response using the loop
tuning control. If there is local lnterter­
ence, the loop is rotated for minimum siq­
nal and the loop then tilted as necessary
to p roduce the best nu ll. Photo courtesy
Palomar Engineers.

CIRCLE ' 4 ON READER SERYICE CARD

Antenna of the Month:
Palomar Engineers Loop Antenna

Palomar Engineers amplified loop an­
tenna is of interest to serious l.w.. m.w.,
and s.w. hobbyists who find that noise
and inte rfe rence are wiping QuI their lis­
tening enjoyment. A well-known tac t tha t
loops pick up less noise than convention­
al antennas, the difference is especial­
Iy noticeable on the lower frequency
ranges where ve rtical antennas are e tten
used for OX work. On transmit the vertical
usually gets out well, but on receive it is
very susceptible to noise pickup. Thus, in
a very noisy location the loop is apt to be
far supe rior for reception. In addition. the
loop can be used 10 null out specific inter ­
fering stations, especially those received
on groundwave from local sources.

There are two components to the Palo­
mar system. (1) The loop amplifier. built
into a small die-cast aluminum case that
has as its heart a 20 dB gain FET amplifier
working over the range 10-5000 kHz,and
powered by a 9 v.d.c. batte ry; and (2) the
loop antenna itself, measuring 8" x 6­
x 1% ", a balanced Litz winding with a
Faraday shield over a ferr ite rod. There
are actua lly provisions for l ive or more
antennas, covering the ranges 10-40
kHz, 40-150 kHz. 150-550 kHz, 550­
1600 kHz, and 1600-5000 kHz; the loops
are variable over an azimuth scale of
0-360 degrees and an elevation scale of
± 90 degrees, both in 5-degree inc re-

unit designed for easy portability and
desktop use. It covers the major I.w.,
m.w.. and s.w. bands from 300 kHz to 30
MHz in five ranges. The unit has its own
telescopic antenna, but the bipolar solid
state preamp c ircuit can perform double
duty as a preselectc r for an outside an­
tenna .

For the builder , there are a number of
compact receiving systems descr ibed in

-------- .'- ----............-' -.- ow_ I:

For the amateur whose attention has fo­
cused on ham-band gear in recent years,
there is a good deal of sophisticated com­
munications gear that has been introduc­
ed to fill military, industrial, and maritime
needs. Agoodexample ofsuch equipment
is this McKay Dymek DR 44, a "profes­
sional" receiver covering 50 kHz to 29.7
MHz continuously. Set features PLLdigital
synthesis, special a.m. envelope detector,
crystal and mechanical i.f. filters, high lev­
el r.f. front end. and independent selection
of reception mode and i.f. filter. The unit al­
so boasts a dOuble balanced diode ring
mixer, which is said to provide freedom
from intermodulation interference and
overload in strong-signalareas while elimi­
nating the need for a manually adjusted
antenna preselector in many installations.
Note the unusual five-knob "dial·in " tte­
():Jency selec tion scheme. (Photo courte-

sy McKay Dymek)

ment window or balcony installations.
For receiving, many Dx'ers have report­
ed good results indoors when the anten­
na is simply leaned aga inst an exterior
wall-just be sure to keep the antenna
away from large objects. Essentially a '- ---'
short, loaded stncrewne system, the Joy­
stick depends to a large extent on the
quality of its ground system, especially
when used to transmit. The antenna,
which covers 500 kHz to 30 MHz continuo
ously. is distributed directly by the manu­
facturer, Partridge Elect ronics, ltd.,
Broadstairs, Kent, CT10 1LO, England.

McKay Dymek manufactures the
DA100, a small-space unit designed for
outdoo r use, which is directly coupled to
a preamplifier located indoors near the
receiver. The antenna (whose auto-style
whip is only 4Y2 feet taU) is designed to
provide good performance over the
range 50 kHz to 30 MHz. It is fed with
SO-ohm coaxial cable routed to a control
module at the receiving position. Antenna
polarization can be set horizontally or
vertically; the watertight housing can be
mounted on a lIat surface. such as a win­
dew ledge or balcony. or installed atop a
TV mast. The unit will match receiver in­
put impedances over the range 50 to 500
ohms. The control box can introduce up
to 20 dB of signal attenuation when re­
quired to reduce tntertroouraton mterter ­
ence in r.f.-oense urban areas.

For the traveler, the oatong AD-H O
and MFJ Model 1020 indoor active anten­
nas are attractive. We described the AD·
170 dipole last time as our "antenna of
the month" feature, sowe won 't go into it
again. The MFJ device is an interesting
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a monthly tea'ure by

A. EDWARD HOPPER. W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

lVl problems at the present location.
" I hope to chase Cliff Corne numbers

(All Counties Holders) and give out coun­
ties mobiling, but at the present time I do
not have a desire to catch them All a sec­
ond time . , enjoy OX and have 3 band
DXec. but will wait on the other two
bands until we move.

" l et me say that your efforts, Ed. on
behalf of the County Hunters are much
appreciated and your decisions are reo
scected. Also many many thanks to all
the others for all their help. "

Awards Issued
Keitt , Wiese, WA3UQA, got back into

the swing of things to catch USA-eA-1500
through All Counties endorsed Mixed.

Dorothy Johnson, WB9ACY, took time
out from being NCS, helping NCS, Mobil­
ing, helping the CTs with their OSls, etc. ,
to get her paperwork in shape for USA­
CA-2500 th rough All Counties endorsed
Mixed .

Marge Moore, WA5ZDZ. straightened
oot her records to make All Count ies en­
dorsed All S.S.B.

Poland Nothdorf, WB0AXN, waited un­
ti l he had them all to apply fo r USA­
CA-500 through USA-CA-3000 endorsed
All S.S.B., All Mobi les, and All Counties
endorsed All S,S.B.

Paul Welles, W4l0F, added to his fine
collection USA-CA-3000 and All Counties
endorsed All S.S.B.

Bob Craig, K6XZ (ex,WA2GMO), was
issued All Counties endorsed Mixed.

Edward Szudy, W9VEN (c.w. is nor
dead), picked up USA-CA·SOO through
USA·CA·3000 endorsed All A·l ,

Steven Hand, VE7AIO, tried his
"hand" at cl aiming USA-CA·500 through
USA·CA·3000 endorsed All S.S.B.

Aolf Arvidsson, SM4BNZ, won USA­
CA·2000 14 to Sweden and USA-eA-2500
13 to Sweden. both endorsed Mixed.

Mira Santos, CTl UA, picked up USA­
CA·2500 endorsed All S.S.B., f2 to Per­
tugal.

Harry Daley. VE1AIG, acquired USA­
CA-2000 endorsed All S.S.B.

John Sebastian, N8BGF, obtained
USA-eA·2000 endorsed All S.S.B., All
Mobiles, All 20.

Charlie Jacobsson, SM0CHA, cla imed
USA-eA-1000 endorsed All S.S.B.

Dr. Gary Banks, N9ER, and his nice array
of equipment and awards.

PD. Box 73, Rochelle Park, NJ 07662

Dr. T. Gary Banks , N9ER
All Counties '286,6·16·80

" I began Amateur Radioas a Novice in
1962 when I was a sophomore in hIgh
school. 1enjoyed Morse code work in Boy
Scouts, but never got serious about ra·
oro until my Dad pushed me towards it.
He enjoyed tinkering and building radios
all his life and always wanted to become a
ham.

" In 1963 I passed the Conditiona l ex­
amination and became WA9CZI , Shortly
after I obtained my license, Dad passed
his, and years later Mom passed hers. At
the present time Dad has upgraded to Ex­
tra and Mom to Advanced; calls are K91S
and WB9SAV.

"During those first years my station
consisted of a Viking Adventurer, SB40
receiver, and a 44-foot homebrew verti­
cal antenna, and the rig ran about 50
watts. I managed to work WM5 and got
several QAP awards all on c.w. Guess I
changed equipment three or fou r times
until the present setup.

" Dental school from 1966-1 970 and 1.:==
then two years in the Army severely umtt- The Banks Family: Gary, Jan, Philys,
ed my radio operating. In the service I Allen, and Kevin,
spent one year at Ft. Carson, Colorado
where I met Jan.whowas ansrmynurse. bination were ha rd to zero beat. The

"We decided to get married in June of HX20 was calibrated in 5 Hz segments;
1971,butUncleSamchangedourminds. that worked ok for c.w. but not s.s.b. It
1was ordered to be in Vietnam by May didn't take many months of frustration for
28th, and all our announcements had at- me to change my radio shack to the pres­
ready been sent out. So, I asked for a 30 ent Drake Cline, SB220 linear, and the
day extension, moved the wedding to TH6DX beam.
May 1, and re-sent announcements. "In 1978 I upgraded to Extra and oc-

" I spent 10V2 months in Vietnam at tained the call N9ER.
such places as Phu Bai, Danang, Saigon. "Jan and I have 3 sons . By the time you
Ben Hoe. and Con Son Island. Managed read this Kevin will be 7, Allen will be 6.
to meet Jan for A & A in Hawaii and sure and Philys will be 18 months old_ All their
hope to visit the Islands again someday. birthdays are in March (mine also-

" In 19761 got back into c ,w, OX alct. W2GT).The three of them present quite a
K9DAF and W90P introduced me to high static level when I go mobile, butl've
County Hunting and the bug took over. managed a couple of successful long
Without the help of WA,6MAR and trips. especially the Denver MARAC Con-
K6BWD I think those first months would vennon of '80.
have ended it for me. I didn't own a micra- "Some of my other hocoies include
phone , and the HX20and Drake 2B com- fishing, stamp collecting. remodeling,

gardening, and camping. In about three
years we hope to build outside of Neenah
on 5 V2 acres of land so Jan can have her
horse there and I can get away from the

The August " Story of The Month" as
told by Gary is:
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Worked All Tok. A/aska Award.

USA-CA Honor Roll

"" ... '000
WA3UOA '" $M4BNZ '" W9VEN sea
WB9ACY '" WA3UOA '" SMOCHA '"W9VEN '" VE1AIG '" """" """""" ", W9VEN ", NL-4276 see
W4l 0 F "" "'eG' n" VE7AiO ..,
VE 7AIO '" """'" n ,

VE 7AlO n, ..
"" JH 1EIG ' seaSM4BNZ "" ,.. W7KEU "".W",,,,,,, "" W",,,,,,, '" w_" reoewe,..cv '" ..", '" 'oa,,, ,..

..", '" ....., '" <0"" "'"....., '" V[7AIO '" ..", ,..
CT1UA '" """'" '''''...,"" '" """ 1610

CO< , """ 16 11
...ax 1612
VE7AlO 16 13
WBBWRY 1614

Notes

pesters are not accepted.
3. Communications entit ling one to an

Award can be regarded as extra when ap­
plying for extra stickers.

4. H.t 30 stickers are available lor
2-waycommunicationsonamateurbands
3-30 MHz with 30 club members.

5. V.h.l . 20 stickers are avai lable for
2-way OSOs on amateur bands 30-300
MHz with 20 members.

6. U.h.f. 5 sticke rs are available for
2·way OSOs on amateur bands 300­
3000 MHz with 5 members.

7, S.h.f. 1 stic ker ava ilable for 2-way
050 on amateur bands 3-30 GHz with
one member.

8. The WDT Award is ava ilable to all
radio amateurs.

9. The SW. L. WDT is available to all
s.w.l.:s.

10. Applications must be sent to: Tarn­
pereen Rad ioamatoorit ry, P.O. Box 179.
SF 33 101 Tampere 10, Finland . Inc lude 6
lACs or the corresponding amount of cu r­
rency (10 FIM) lor each Award or sticker.
Thanks to Aipo , OH3NM, for this data .

I aporocue for the long delay some 01
you had in receiving your USACA certifi­
cates. First I ran out of Awards and then
there were some problems w ith the art­
'NOrk. I finally received 500 new Awards
and shortly found myself out of ma iling
tubes. Finally this was c leared up and I
hope you are all happy aga in.

Sorry to record th e loss of another
County Hunter, Jack Prichard. W9CNG.
All Counties *1 74 8-20-77 . His story and
photo w ere in CO of May 1978 .

A strong reminder fo r you about the
13th annual MARACJICHN International
convention. This year it will be held in Des
Moines, Iowa from 8 July until 12 July
1981. There w ill be much fun, good
mea ls, entertainment, prizes, etc. You do
not have to be a member of MARAC or
ICHN to enjoy the convention. Wri te at
once to Roland Nothoort. WB0AXN . 33
Constitu tion Bou levard, Des Moines.
Iowa 5031 7 for full details. Please don 't
wa it until it is too late 10 make reserva­
tions.

Tha nks for All your help.
73, Ed.W2GT

2. Communications with active re-

WAM". __ 4....._ ta.... C'",
.... _ . 00... . " f'"

... ._H _ __...
.. _ _ '~' '''' ' M, '.'_' ' ''. < .

.. M ,. ..., O • •• ",.

WDT-FinJand Award.

•
WD T

Worked All Milford Ohio.

able lor working ten different MAAC sta­
t ions on frequenc ies above 50 MHz. DX
stations rncn-u.s. and Canada) need
work only three different MARC stations.
Repeater contac ts do NOT count fo r the
Award .

2. General certification rules apply.
Submission of OSl cards is NOT requir­
ed. Applications may becertified byan ot­
ucer of any recognized amateur radio
club. DX stat ions may have applications
certi fied by one other amateur .

3. A list 01 stations worked should be
submitted in a lphabetical order with date,
time in UTe (GMT/Z), band. and mode of
080.

4. Only asos after Janua ry 1, 1980
count.

5. The Awa rd is available free to non
U.S. stations. U.S. stations must include
$1 .00. If OSL c ards are submitted for
checking. suff icient postaqe lor the re­
turn of the cards via first class mail must
be inc luded.

6. Apply to: Awards Chairman, Milford
Amateur Radio Club, P.O. Box 100, Mil­
ford. Ohio 451 50 .

Some of the most active members are:
KY4N. WD8EDY. WDBMCH . KBBEI.
K8 MN. WB8ZJY, W8CEF, K4VYU.
WB8RRR, WD8DEl. and K8CMO.
Thanks to Dave, KBCMO, for this data .

Worked District 01 Tampere Award (Finland):
This WDT Award w ill be issued under the
following rules:

1. Two-way communications must be
established on any of the approved ama­
teur bands w ith 5 members of the Tam­
pere club after May 1, 1955, and the club
member must have received your OSlo

-,.
. ,~

.-
- ~--

,,.,- - .... ;~ _. ~ -.._. -~ .~--_.­.,_.- ..-- .

Awards

Worked All Tok (Alaska): The Cabin Fever
Radio Club of Iok, Alaska. otters this
Award for contacting three amateurs in
Tok. There are no band or mode restnc­
tions. but contacts must be made after
December 15. 1980. Send list, in order by
causcn. include name of the operator,
date and time in GMT, and the mode and
band of operation. OSls not required. En­
c lose $2.00 or 10 IRCs with your applica­
t ion and mail to : Cabin Fever Rad io Ouo.
Box 451, Tok. Alaska 99780. At th is time
the active hams in Tok inc lude AL70,
AL7BO, Al7BV, and WL7APG.
Worked All Millord Award : The Milford Ama­
teur Rad io Club (MARC) of Milford, Ohio
offers this Award under these condt­
ttons/rufes:

1. Applicants must submit proof of
OSOs with five different MARC stations
on h.f . bands (160 through 10).Atso avan-

USA-GA- l000 endorsed All 5 .5.8.,11 to
a.w.t. in The Netherlands.

USA-GA-500 certificates endorsed Mix-
ed went to:

Shizuka Minakawa, JH1 EIG.
Keith Retzer, W7KEU.
Thomas Emison, WA0IAM .
Eric Lund, EA8TY, H2 to EA8.

USA-CA-500 ce rtificates endorsed A ll
S.S.B. we re sent to :

Bill Hatc her, N5BDY, also endorsed
All 20.

Carlo Monti, 10MBX, also endorsed
All 14 MHz.

USA-GA-500 certificates, endorsed All
A-1 , ga ined by:

Bob Halprin, K1XA.
Jan Dobejval , OK1 AOR.

John Martin, WB8WRY, also endo rsed
AU Novice Bands.

Jan van der Rijt, NL-4276, qualified fo r

Special Honor Roll
All Counties

#319 Keith I. Wiese, WA3UOR 4-6-81 .
1320 Dorothy H. Johnson, WB9ACY

4-9-81 .
#321 Marge Moore, WA5ZDZ4-17-81 .
1322 Roland A. Nothdorf, WB0AXN

4-18-81.
1323 Paul l. Wel ls, W4l0F 4-22-81.
* 324 Robert G. Craig, K6XZ 4-25-81 .
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Steeped in the information from N5AEN's article on
RTTY tape operation we now go one better. We enlisted
the aid of Jim Bartlett, KtTX of HAL Communications
and gave him the assignment to show us simply how to
actually use some of this information. We present a
hands-on plug-to-plug description of how to connect
and use a tape system for RTTY work.

A Simple Audio Cassette
Interface For RTTY

BY JAMES D. BARTLETT·, K1TX

I,you're a newcomer to recoteiewce
(AnY), you may rever have seen one of
the original "brag" tapes used during the
days when an ATTY station consisted of a
treasured surplus teleprinter machine.
such as the model 15. and a home-brew­
ed demodulator. These brag tapes were
paper tapes punched lutl of holes with
each row of holes representing a charac­
ter to be sent. AnY buffs proudly record­
ed the list of station apparatus on one of
these tapes so that the entire inventory
could be sent to ather "cos" at full speed
l.,on request. The lape was used over
and over, saving the operator 'rom hav­
" 9 to type 001 the list more than once.

Today's influx of video RnY systems
has changed the mode quite a bit, and
most of the changes have made operat­
ing racioteletype a more enjoyable exper­
ience. But the tape punch and tape read­
er don't fit into the electronic motif of a to­
tally solid-state amateur station. As mod­
el 28s and 19s have made way for video
RTTY equipment, amateurs have sud­
denly rea lized the absence of a long-term
brag-tape storage medium. An easy way
to add "brag tape" storage capability to
solid-state RTIY systems is to build a sim­
ple cassette tape interface.

The " interface" described in this arti­
cle is nothing more than a simple switch­
OOx. It allows a number of " patches" to

-2 109 Branch Rd., Champaign, u: 61820
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be made between audio inputs and out- new or exciting, but it has helped anum­
puts on the station transceiver, demodu- ter of ATTY'ers add an inexpensive long­
Jatar. and cassette machine. With such a term storage capability to their video
switching arrangement you can pre-re- AnY systems.
cord brag tapes (or other long messages Standard audio cassette tapes of the
to be sent repeatedly), or record any re- C 15, C-30. or C-45 length work the best
celved signal, either direct ly "off air," or for storing messages with the cassette in­
via regeneration through the demoduia- terface. The longer C-60s, C·90s. and
tor. Taped messages can be played back C1 80susuallyhavemuc hthinnerpolyes­
to the transmitter direct ly or can be re- ter base material, which is more likely to
generated by the demodulator. The de- stretch w ith continued use. Leaderless
gree of flexibility will depend a good deal cassettes are also ava ilable in most stan­
upon demodulator design. card lengths. Using these will reduce the

Fig . 1 shows the necessary connec- possibility of accidentally trying to record
tions for the simple cassette interface. at the beginning of the tape-on the non­
The only parts required are six "RCA" ferrous leader material.
phone jac ks and four S.P.D .T. toggle The easiest way to keep track of a
switches. The switch ing arrangement number of separate messages is to store
should be built in a metal enclosure to each one on a different cassette and la­
shield the audio lines from r.f. Table I lists bel the tapes accordingly. Be sure to take
the switch positions for various " patc hes" advantage of the knock-out tabs on the
between the tape recorder, demodulator, rear of the cassette tapes. By removing
and transceiver . these, you can protect your message

A two-wa fer rotary switch could be tapes fr om accidental erasure.
substitu ted fo r the four toggle swi tches, If you want a " brag tape" that will auto­
making it easier to select the desi red matically "cue" itself to the beginning of
function . Such an arrangement is detail- the message after eac h time it is played,
ad in fig .2. Of course, exotic items as such simply use an endless-loop cassette
six-position four-pole rotary switches are (available at audiovisual supply stores)
expensive when purchased new in small that is slightly longer than the message.
quantities. Thus, it maybe worth the trou- By stopping the tape at the end at each
ble to ferret out one at the next hamfest transmission, you will pre-set it to start at
fleamarket, or remove one Irom an old the beginning at the message the next
piece of homebrewequipment that's cur- time the tape machine is started .An even
rentty gathering dust. fancier arrangement could be rigged

This swttcnbox certainly isn 't anything I wnere a non-standard tone placed at the

S.yYou S.w It InCa
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off the 2N5655 transistor. The transistor
is used to key the " remote" line on the
tape transport; when the transistor is
turned on. the tape machine is enabled.

A manua l onIoff switch is necessary
for turn ing on and off the tape transport or
setting the initial state when the system is
first turned on. Since a momentary-con­
tact switch would generate glitches or
" contact bounce." we need to debounce
the manual control. A one shot would be
ideal for this. so we use the push-button
switch and one shot already used in the
cue-tone generator circuit. When the but­
ton is used to sta rt the tape transport (in
PLAY position), an 800 Hz tone will of
course also be generated. However. th is
shouldn' t cause a problem, as the tone
will not be recorded.

None of the values in the circui t are
very c ritical. The astable should be wired

a RCl E 25 ON REAOER SERVICE CARD

481 Gelly Ave. Pate rson, N.J. 07503

' ,0 ,10 .210311
DE ..vE R. COLOR""", 10221

function SW 1 SW 2 SW 3 SW 4

Normal operation OFF OFF OFF OFF
Record via regeneration ON OFF OFF OFF
Playback via regen. OFF ON OFF OFF
Record di rec t (off-air) OFF OFF OFF ON
Playback di rect OFF OFF ON OFF
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Table I~witch positions for var ious ' 'patches" between the tape recorder, demodula­
tor. and transceiver for fig. 1.

wave as it leaves the 556) is capacinveiy
coupled to the audio input of the tape
deck so that it is recorded at the end of
the tape loop just before the start of the
message.

When a message that has been re­
corded on an endless-loop cassette is
played back , the audio is rou ted both to
the demodulator for regeneration and to
the tape-transport controller circuit
shown in the top of fig . 3. The heart of the
controller circuit is a type 567 phase­
locked-loop (Pl l) integrated circuit. This
device is tuned with external compo­
nents to sense an audio input of BOO Hz.
When the message has finished and the
BOO Hz cue tone is played back by the
tape machine. the Pll clocks the 7473.
which is configu red as a " T" flip-f lop.
This changes the state of the " Q " output
of the 7473 to a logical low (0 V), turning
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Fig. 1- Schematic diagram of a simple
switchbox for connecting a cassette tape
recorder to demodulator and transceiv­
er. Input/output jacks are lis ted below.

Jacks:
JI _ tape recorder input (mic oraux

fine input)
J2 _ tape recorder output (spkr or

mOnilOf)
J3 demodulator audio input
J4 - demodulator audio outpu t
J5 _ transmitter audio input (mie or

phone patch in)
J6 - receiver audio output (spkr or

phone patch out)
$1 -$4: S.PD. T. toggle switch (Radio

Shack PIN 275-613)
J1-J6: " RCA" type phonejacks (RS

PIN 274-346)
Enclosure: metal box (RS PIN 270-239)

"Aulo-Cue," It 's Nol So Hard
The c ircu it shown in fig. 3 issuggesled

as a possible gadget for automatically
"cueing up" endless-loop cassette tapes.
It consists of two separate circuits, one
lor recording the cue tone and another
for " demodulating" the tone and stop­
ping the tape deck in preparation for the
next play.

The tone recording circuit cons ists of a
single 556·type dual-timer integrated c ir­
cuit, which is equivalent to two of the
common 555 timers. The lirst section of
the 556 is used asa l-second "one shot"
to turn on the second section, which is
configured as an astable rnctttvibratcr.
The one shot debounces the momentary
contact tone-record switch. When the
switc h is depressed, the output of the one
shot goes high. This enables the osc illa­
tor. which outputs an BOO Hz tone for the
duration of the one-shot timing cyc le (1
sec.). The audio tone (actually a square

end of the message (cue to ne) would trig·
ger a Pll lone decoder, which would
then be used to stop the tape machine via
the remote jack con nections.

Say You Saw It In CO 4'



JAC KS: SWITCH POSITIONS,
fl e Tape !n I ,. Normal,
J1 - Tape out 1 - Heccrd regular

I J3 " Demod in 3 ~ Playbacl< regular
I KOS J4 - Demod out 4 ~ Record Oil -Air
I J5 - Transmit AF in 5 " Playback dirKI

I J6 - Rece;w AF out 6 " Auxiliary

I

~
Jl .. TransmIt PTT (for tutuee eXPilO1000n1, •, s 0 0 I

S" S18 0 S> C 0 0
S'O

0 Fig. 2- Diagram of the simple cassette in-,
0' I terface using a rotary switch. With a six-0 0 0 0

I posit ion switch, an extra " auxiliary" posi-

1~J6 ~J3 ~JS ~J< ~J2
I

J7
tion is tett for future expansion. If another

J1
I pole were ava ilable, the PTT line on the

transmitter coufd be automatically

I
switched to demodulator KOS (keyboard,
operated switch) or ground for transmit
modes, and tett floating for receive

modes.

up first. Then the audio output (apprc xi- Ibeen tuned to the same frequency as the tone generator and demodulator shown ,
mately aoo Hz) can be used to feed into astable, disconnect the oscillator output along with the AnY switchbox in figs. 1
the PLL so that it can be tuned to the from the Pll input. Then record a tone on and 2, should add versatility to most vid-
same frequency. Set the sensitivi ty con- a blank tape, and adjust the sensitivity of eo-ATIY stations that lack long-term star-
trot on the PLL c ircuit to a low setting the PLL to trigger rel iably on the tape age capabil ity.The possibil itiesgo on and
when tuning so that there is just enough deck output. on, limited only by your pocketbook, pa-
signal to trigger the Pll. This will result in I'm sure there is room for improve- nence. and degree of insanity in acnlev-
more accurate tuning. Once the Pll has ment on this c ircuit, but the bas ic cue- ing the ultimate.

PLL .. 800Hz T F , F

AF input +5 v. +5v. +5v, To
(from t,pel

t ... -,

.~~]
rm'Klte iack

OK

.F ~~

• • ,
Ito demoo:! ) ' ., ,

2.1K "
820,.

NC
, 0

2N5~5K 6 ,8K , NE567 • , fF7 473
"f~EO

e a

" " NC•
' " '", f4 , " F £,'"'O' r

, , ,
+5v. -sv.

Manual ON/OF F
lape tr"nwort line

ONE SHOT II SEC ) ASTABLE (800 Hz)

"'•. +5v.

• ,. •Manua l 'M 'OK 3 ,9K

" .< ,
''''' AF outputtranwort • ,

"
,

On/OU -I '" ocr 0"' oct (t o tape deck

T~ 1 91K , inputl

Rerord - _ '1.556 '1.5 56, •o- .., ra
AF output, ,

" " {trom demod" " " "
'"

':" oUlpull

• , •
ljl F I 01 1 I ,Ol l'F 1 01

-
Fig. 3- Circuit of a tape-cue tone generator and demodulator. Parts values are not too critica l and parts should be readily

available.
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• ALL COMPONENTS
ARE PRIM E AND PRE·
TESTED!

300 MHZ FREQ COUNTER KIT
S 39.95!

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

o A pleasure to build wlth our detailed instructions w ith photographs !
• Don't be foo led by our low pri ce . Thi s counter uses the 72160 IC

with 10 MHz time base.
o Assembled unit appears at right. Two board construction allows reo

mote mounting o f disp lay board.
• Complete with 120 VAC wallpack shown. May also be operated on

batteries, 7·1 2 vo lts @ 220 rnA.
• Two ranges: 100 and 300 MHz.
• 72160 IC provides four gatetlmes (.01, 0.1, 1.0, and 10 seconds).

Switch provided allows you to select any two.
• Eight bright (level 6) FND-357 displays.
• Can be built Into existing equipment o r virtua lly any enclosure you

choose.

600 MHZ-$69.95!
MODEL 8600-HAND HELD 600 MHz FREQUENCY COUNTER 569.95

A complete 600 MHz freq uency counter that fits in
one hand! Features 8 d ig it s (.3751, 4 gate times
(.01, 0.1, 1.0, and 10 sec), and two ranges (60 and
600 MHz). Operates on three nine volt trans istor
rad io batteries.

OPTIONS: • SNC Whip Antenna Opt. $8.95
• AC Battery Eliminator $4.95

• Assembled and Tested

MODEL PS·600
DIVIDE BY 10 AND DIVIDE
BY 100 TO 600 MHz

Increase th e range of your 6 or 60 MHz frequency
counter to 600 MHz. Divides incoming signal (50mV
req'd) by 10 or 100 (selectab le) and increases si gnal
st reng th to TIL (2.5V) levels which w ill drive any
counter. PC Board approximate ly 1Yz Inch square. Re­
quires 7-14 VDC at 120 mAoNot a kit, assembled and

tested. $18.95 I.
PRESCALERS

SPECIALS

1250 MHz prescaler in two ranges.
Dtvlde by 100 and 1000. Built $35.
600 MHz counter: 0·600 MHz,
metal enclosure, nicads, and AC
adapter. Limited quantities$99.95
7226DICW/XTL $25.00
72,6DICW/XTL $20.00
11C90 Prescater IC $13.00
FND-357 Displays $1.50
2N2222ATransistor 61$ 1.00

MODEL PS·300 Divide byl0TO 300 MHz Prescaler! 512.95

C.O.D. Orders Welcome

Digitrex Electronics

HANDLING & POSTAGE:
0-510.00 51.00
510·550.00 52.00
550.00 & UP 53.00

PHONE ORDERS: 313-651·9247

4412 Fern lee, Royal Oak
3 MHz-1.4 GHz 10 dB Gain $11.95 Michigan48073 313·651·9247PA·1.4

PA·.5-30 Wldeband Preamplifier
• .5- 30 MHz Bandwidth ( -3dB Points)
• Up to 25 dB Gain !
• 50 Ohms Input & Output Impedance
• Absolutely No Tuning Required
• Draws only 10mA @12VOC
• Great Way to Increase Sensitivi ty

o f Receivers, Counters, etc.

only $8.95 .1 •• Fully Assembled and Tested
Instructions Provided, Full Warranty

+ $.50 Shipping/Handling

CIRCLE asON READER SERVICE CO UPON



• monfltl, ,..f.,,. b,
FRANK ANZALONE, W1WY

s

NEWSNlEWS OF ON-THE-AIR OMPETITION

14 Sherwood Road, Stamford. CT 06905

t NotOllic ial.
• Covered last month.
•• see June 1981 issue.

Romanian Contest
Starts: 1800 GMT Sat. August 1
Ends: 1800 GMT Sun. August 2

This one is sponsored each year by the
Romanian Amateur Radio Federation.

illinois aso Party
1800Z Sat. Aug. 1 to 0500 Sun. Aug. 2
120QZ Sun. Aug. 2 to 2300 Sun. Aug. 2

This is the 19th annual party sponsor­
ed by the Radio Amateur Megacycle S0­
ciety . The same station may be worked
on each band and each mode.

Exchange: RS(T) and QTH. County lor Il­
linois stations; state, province. or country
lor others.

Scoring: One point per contact, 2 points
if it's with a Novice or Technician.

Illinois stations multiply tota l QSO
points by the sum of states (max. SO).
VENO call areas (max. 10). and no more
than 5 OX countries worked. (Max. multi­
plier of 65.)

Out-of-state stations multiply total
050 points by Illinois counties worked
(max. 01 102).

Illinois moones or portables operating
away from normal QTH may add 200
points to final score for each county of
operation from which 10 or more con­
tacts were made.

There is a bonus for out-of-state sta­
tions, a mult iplier of one for each group of
8 contacts with the same county.

Frequencies : CW.-About 60 kHz from
Io'vv end of each c.w. band. Phone­
3975.7275. 14275.21375,28675.And 25
kHz from low end of each Novice band on
the hour and the half hour.

Awards : Cert ificates to the top scorers
in the following categories: Single opera­
tor, multi-operator, both single and multi­
transmitter , mobile, portable, Novice,
and Technician. In each state , VENO
province, OX country. and first 3 places in
Illinois. There are also club awards.

A summary sheet is requested show­
ing the scoring and other essential infor­
mation. Include a large s.a.a.e. for copy
of the results.

Mailing deadline is Sept. 15th to:
RAMS. K9CJU , 3620 N, Oleander Ave.,
Chicago, IL 60634.

Calendlr of Events

Illinois OSO Party
Romanian Contest
European C.W. Contest
SEANET Phone Contest
SAR.T.G, RnY Contest
New Jersey 000 Party
Rhode Island aso Party
Ohio aso Party
All Asian CW, Contest
OCcupation Contest
Alabama OSO Party
Four land OSO Party
North America Sprint
YLRL " Howdy Days"
European Phone Contest
New Mexico QSO Party
Wash. State eso Party
Maryland/DC aso Party
Delta QSO Party
California 000 Pa rty
VKlZL Phone Contest
VKlZL CW. Contest
RSGB 21128 MHz Phone
RSGB 21 MHz CW. Contest
Minnesota OSO Party
SCouts Jamboree on Air
YLRL Anniv. CW. Party
CDWW DX Phone Contest
YLRL Anniv. Phone Party
Czechoslovakian Contest
European RTTY Contest
CO WW DX C.W. Contest

This year 's Dayton affair, like past
Hamventions. was a big success. espe­
Cially Bernie Welch, WBIMZ's Contest
Forum where I had the privilege of pre­
senting abOut 10 Plaques to WOfId Wide
and WPX contest winners.

However, one sad note put a damper
on the proceedings. Pedro Piza. Sr.•
KP4ES, father of Pedro Jr., NP4A. suffer­
ed a heart attack and succumbed on the
second day of the Convention. He was a
gentle man loved by all of us who knew
him. We always looked forward to meet­
ing him at Dayton. May he Rest in Peace.

Frank. W1WY

Aug. 1·2
t Aug. 1·2

hJg. 8·9
• Aug. 15·16

Aug , 15·16
Aug. 15·17
Aug. 15·17
Aug. 22· 23

"* Aug. 22·23
Aug . 29·30
see. 5·6
sec. 5-7
sec. 6
5ep. 9-11
Sep. 12· 13
sec. 12·13
sec. 12·14
Sep. 19·20
seo. 26·27
Oct. 3-4
OCt. 3·4
OCt. 1().11
Oct. 11
OCt. 18
OCt. 17-18
Oct. 17-18
OCt. 21·22

~ Del. 24-25
Nov. 4·5
Nov. 8
Nov. 14·15
Nov. Z8-29

73's,Bob, N1XX

A s this is being written, Frank is out in
Dayton playing hooky, and he has asked
me once again towrtte tbe Contestcaten­
dar as " guest editor." I am wailing for
him to ask me to represent him in Dayton,
but so far no dice!

In looking through some previous is­
sues of CO, in particular old contest re­
sults and Contest Calendars, it struck me
that in this world 01 contests that we live
in there is truly something for everyone.
By this I do not merely mean a contest for
everyone, but truly a chance for every­
ale to be a winner in a contest.

let me cite some recent examples to il­
ustrate what I mean. The 1980 CO WPX
ON Contest results showed no station
from W1 orW41and with enough points to
be declared a winner, and there were no
entrants from W2, W3, W4, W7, and W0
land in the 28 MHz category. Similar con­
ditions can be found in other parts of the
YoQrld; for example, in Europe there was
ally one entrant Irom HB9 1and in the sin­
gle operator category.

Many countries in addition to the
U.S.A. sponsor their own contests, each
one olfering us all a chance to be a win­
ner. The CAN-AM Contest. which offers a
winning certificate to the top scorer in
each of the 50 states, issued 1980phone
winners certificates to stations in only 27
states and 1980 ON winners certif icates
to stations in only 29 states.

The list of con tests such as SAC,
French REF, Helvetia, SP. All-Asian, etc .•
goes on and on with similar patterns 01
unentered categories with the attendant
chances for you or I to win.

In closing. I would like to reflect on the
feeling 01 being in the winner's c irc le.
Having been a part of the multi-multi
N2AA winning team from time to time, I
remember equally as well the thrill of win­
ning the REF and OZ-GCA contests with
my modest trt-bander from the home
QTH.

So dig out your old CO's, analyze the
previous years' contest results , carve out
the contest and ca tegory you think you
can handle, and dive in. Yoo may come
~ with a winner!
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Does THE FINAL EXAM work?
Read this & judge for yourself!

Dr. Crosby Pull iam
&230 It. I"'" .YU"U[ • ""O(MJI" .t.NlClf<A 15015

Apr il 30, 1981

Dick Bash
Bash &!ucational Services
P.O. Box 2115
San leandro , CA 94577

tear Dick:

You said "trus t me", so I did. I read your dumb "General Cl ass Test
Guide" thru the 10 t imes you recomteoded, I got up at 6 am the
rrorning of the exam. I ate a "good" breakfast. I re-read the damn
book again aod wrote down all the formulas and f requenc ies a minimun
of ten times e ach • . I even remembered to write everything down on
the scratch paper before openning the exam, just like you said. You
know what happened? I got six wrOO3' out o f seventy. 5ixl

I only missed six qoest.Ions because you d idnt t; do your job right!
It 's your fault that I passed the s t up i d exam. If it weren't for
you and that book of yours I sould have had the pleasure of retaking
the eXM! about five ...onderful times like guy sitting next to me did.
But Noooo! I I r ead the "Final Exam", followed your advice to the
letter and l ook what happened. I passed the written test the first
timet

Because o f you I 'll probably get ulcers while I in{1atiently wait for
IrrI "ticket". If I had failed the test , like I was supposed to, I
rou1d be leisurely be re-read i ng an Ineccurate and out da t ed stooy
guide and looking foward to seeIrq the sane FCC test three or four
IOOre times. Dlrml

Ch well, there's nothirq I can do al:::out it now . Maybe I 'll kil l the
time by read ing th i s new book I just purchased "Advanced Class Test
Glide - New For 1981" , "New For 19131" that's got to be a joke. 'Ihey
probably mean the cover s new. with any luck I should be able to
fail the advanced exam at l east five t imes . 1hat ought to be fun.

THE FINAL EXAM comes in four different ed itions:
t . No...1c:. Cia.. • A complefe study text lor the Novice that's suitable either for use in aclassroom as a
text or at home for self-study . This is not a Q & A manual! Pr iced at $4_95.

2. Oeneral Cia.. • A ".ry accurat. and detai led a & A ma nua l coveri ng the curren! FCC questions for
the General o r Technician exams. Pr iced at $9.95.

3 Ad....nc.d Cia.. - Takes the guesswork & mystery out of this very import ant exam. No other a & A
manual on the market is as accurate! Pr iced at $9.95.

4 Extr. CI••• • For th ose that have the class &code ability to go all the way!This a & A manual has all
the mate rial that the FCC is presently requiring you to know. Priced at $9_95_

You can fi nd THE FINAL EXAM at over 160 dealers nationwide! Dealer inqu iries are invi ted .

Bash Educational Services, Inc.
P.O. Box 2 115

Say YouS.wltlnCa

Telep h o n e (4 15) 352 • 542 0

CIRCLE 116 ON RE"'OER SERVICE C...RO

S a n Leandro , C a lif. 9 45 77

AU4OIust,l981 • ca • 51



Some of the principals at this year 's Day­
ton Contest Forum. Back row: AI Dorhof­
fer, K2EEK: JOhn KanOde, N4MM: Jeff
Darke, WDBALG, andJeff Maass, KBND,
of the VP2E WPX Contest Expedition
crew. Front row: Ted Pauck, KBNA;
W1 WY (still with folded, empty hands):
and Jay Gerber, N3A W, President of the
Frankford Radio Club, who accepted the
D ub 's Championship Plaque for the 1979
World Wide Contest. (Photo courtesy

WB4VOO)

Yoo may work other European coun­
tries as well as the Romanian stations on
each band and mode, 3.5 through 28
MHz. The same station may be worked
only once per band, either on c.w. or on
phone.

Classes : Both single and mottl-coera­
tor , single and all band for both divisions.

Exchange: RS(T) and a 050 number
starting with 001 . YO stations will also in­
clude two letters denoting their county
(569001iSJ).

Scoring : For Europeans-Two points
for OX contacts, six points if it's with a YO
station.

For others: Two points for European
oso'e. 10 points if its with a YO station.

Muhlplier: OX count ries worked on
each band for the Europeans. Others will
use European countries and YO counties
worked on each band.(There are approxi­
mately 40 YO counties.)

Mark Millman, N2ME, picked up a couple
of 1980 WPX Contest Awards-The Kan­
sas City OX Club 's U.S.A C. W. on 14 MHz
and the Richardson Wireless Klub 's
U. S.A. 2B MHz for his operation at
N2RM-while K2EEK looks on. (PhOto

courtesy W8JMl)
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Final Score : Total OSO points times the
sum of the multiplier from each band.

Awards: Certificates to the top scorers
in each country in each class, and a Crys­
tal Cup to the overall champion.

Include a summary sheet and a signed
declaration with your entry . (Inquire
about the several YO awards. No details
were given.)

Mailing deadline is September tst to :
Romanian Amateur Radio Federation,
P.O. Box 1395, 7000 Bucuresti 5, Ro­
man ia .

European OX Contest
CW.: Aug. 8-9 Phone: sept. 12-13

Starts: ()(X)() GMT Saturday
Ends: 2400 GMT Sunday

This is the 26th annual contest spon­
sored by the DARC. The activity will be
between European countries and the rest
of the world. Use all bands, 3.5 through
28 MHz.

Classes: Single operator and multi·op­
erator single transmitter, both all band.
Multi-operator stations are allowed to
change bands one time only within a 15
minute period, except for working a new
rrultiplier.

Only 36 hours out of the 48 hour con­
test period may be used by single opera­
tor stations. The 12 hour off period may
be taken in one but not more than three
periods any time in the contest.

Exchange: RS(T) plus a OSO number
starting with 001 .

Scoring: One point per aso and one
point for each aTC reported.

Muniplier: For non-Europeans, number
of European countries worked on each
band. Europeans will use theARRl coun­
try list and following call areas: JA, PY,
VENO. WIK, ZL, ZS, UA9IUA0.

In addition the multiplier on 3.5 MHz
may be multiplied by 4, on 7 MHz by 3,
and on 14/21/28 by 2.

Final Score: Total aso points, plus aTC
points, times the sum total multiplier from
all bands.

OTC Traffic : Additional 0$0 points may
be realized by reporting a OTC. This is a
report of a 050 you made earlier in the
contest and later sent it back to a Euro­
pean station.

The general idea is tnat after a number
of EU statons have been worked, a list of
these can be sent back to another EU sta­
tion. One point is earned for eachaSO re­
ported. A aTC can only be sent from a
ron-European to a European station.

A OTC contains the time, call, and OSO
mmoer of the station being reported, i.e.,
13OO/0L20N /134 . This means that at
1300 you worked DL20N and received
his number 134 . It may be reported only
once and not back to the originating sta ­
tion.

A maximum of 10 ore's to the same
station are permttteo. and the same sta­
tion may be worked several times to corn­
p1ete this quota. Only the original contact,

however, has OSO point value.
Keep a uniform list of a TC's sent. OTC

318 indicates that this is the 3rd series
and that 8 oso's are now being sent.

Awardl : Certificates to the highest
scoring stations in each country and
each call area listed in the multiplier.
Continental leaders and stations having
at least half the score of tne continental
leaders will also be awarded.

Disqualifieltlon: Violation of the rules of
the contest, or unsportsmanlike conduct,
or taking credit for excessive duplicate
contacts or multipliers will be deemed
cause for disqualification.

It is suggested that you use the official
log and summary forms. A s.a.e. w ith sut­
ficient lAC's to the DARC will get you a
supply. Figure 40 contacts 10 the page;
use a separate sheet for each band.

North American res idents may send
their requests and their logs 10: Hartwin
E. Weiss, W3OG, P.O. Box 440, Halifax,
PA 17032.

Mail ing deadline for logs is sept. 15th
for CW. and Oct. 15th for Phone.

W/J.EDC Committee, P.O. Box 1328, 0 ­
895 Kaufbeuren, Fed. Rep.of GERMANY.

DARC Country list: C31, crt. CT2, Ol,
OM, EA, EAG, EI, F, FC, G, GC Jer.. GC
Guar., GO, GI, GM, GM Shet., GW, HA,
HB9, H80, HV, I, IS, IT, JW Bear, JW, JX,
LA. LX, LZ, Ml , OE. OH. OH0. OJ0, OK,
ON,OY , OZ, PA,SM , SP, SV, Sv Crete. SV
Rhodes , SVAthos, TA, TF, UA 1346, UA2,
UB5, UC2, UN1 , U05, UP2, U02, UR2,
UA Franz Josef l and , YO, YU, ZA, ZB2 ,
3A, 4UI , 9H 1.

S.A.R.T.G. RTTY Contest
Three Periods GMT

0000-0800 & 1600- 2400 Sat., Aug. 15
0800-1600 Sunday, August 16

This is the 11th annual contest soon­
soreo by the Scandinavian Amateur Ra­
dio Teletype Group. Use all bands 3.5
through 28 MHz. The same station may
be worked on each band for aso and
multiplier credit.

Classes : Single operator, Multi-opera­
tor Single transmitter and s.w.1.

Exchange: aso no., signal report.
PoIntl: asos with own country, 5

points.With other countries on same con­
tinent. 10 points. With other continents,
15 points. The U.S., Canada, and Austral­
ia call areas count as separate countries
for scoring .

Muhlplier: Each DXCC country and
each W/K, VENO, and VK call area . A
mrtnpner wi ll not be considered unless
the c laimed station appears in at least 5
logs, or a log is received from that station.

Final Score: Sum of QSO points from all
bands times the sum of the multiplier
from each band.

S.w.I. 's use same scoring but based on
sum of stations and messages copied.

Awardl : Certificates to the top scoring
stations in each class in each country

Say You Saw It In CQ



Also In Stock:
B&W· Telex -CDR·

MFJ· Nye . cuencreu ­
Bencher - HyGai n ·

Larsen - Ampher'lO l •
Cubic

902 OM
..~
j( 'VAESU

llJl l COM IC.73O,IC.720A L-~__

IC·2AT B.l08

AE.A
ISOPOLE

144
220

144JR
220JR

$KENWCOO T5-8305
Dan C. Britt, K4(J RK

13ritt',6 2-111,u / l~ .lbio
.$-,llco $. .$-crIJicc

2508 Atlanta St. • Smyrna, GA 30080
Belmont Hills Shopping Center

l!:::====a~~~~~~~~:~?~~~=..====!J

-

-

, ,
· ncon•.
· Ma•• /, ,
• ••••••••- ..
~ ......

...... ".t.....,' ,.,,

IHI UNl lln SIAII'\!If AMfRtl A
rOU NTI(S AWA RD

~-

./
• "'1 's

,..~ ~~

..., lit.':.: ~~... .", I
.-a .."",.. It"wb "",

25

t:Q ,Il AGAZINE
78 Nonh BroMl:"r .
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That's all it t8kes to get
• copy of the USA-CA
Record Book delivered
to your door. Order
one or two 10day end
sta" collecting coun­
ties for one of amateur
radio', most prized'
awards, USA·CA.

INTERNATIONAL

FOlt ·TANGO CLU B

WHY BUY IMITATIONS
WHEN YOU CAN BUY

THE ORIGINAL AND BEST
CRYSTAL FILTERS FROM

FOX-TANGO?
INTEGRITY DEMANDS THAT YOU

BUY THE REAL THING ... FROM US!

Send for descriptive brochure and information
FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB

$8.00 US, $9.00 CANADA-$12 OVERSEAS

l'uI rr C8tak>R $1 .00 Rtfundabk

I~ T f "~ ' '' O~ A1

<2&;: ' FOX-TANGO CORPORA TION
'------------1ldfi~. Box /5944 , West Palm Beach, Florida 33406
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U.S.A. 1980 OK Contest Results

for phone contacts, three points if ooc.w.
Novice and Teens score l ive points .

RI multiply total aso points by the
number of states, prov inces. and OX
countries worked.

Others multiply tota laso points by the

and each call area of the U.S. , Canada,
and Australia.

Use a separate sheet for each band
and include a summary sheet showing
the scoring , comments, and other essen­
tial information, and your name and ad­
dress in block letters.

logs must be received by October
10th and go to: SA R.T.G. Contest Mana·
ger , P.O. Box 717, OK 8600 Silkeborg,
Denmark.

New Jersey QSO Party
Two Periods UTe

2000 sat. 100700 Sun. Aug . 15-16
1300 Sun. to 0200 Mon. Aug . 16-17
This is the 22nd annual party sponsor-

ed by the Englewood A.RA Phone and
c.w. are part of the same contest, the
same station may be worked on each
band and mode, and NJ may work in­
state stations for OSO and multiplier
c redi t.

Exchange: aso no., RS(T). and OTH.
County for NJ. ARRL sec tion o r country
for others.

Scoring: NJ stations score 1 point for
W/K and VEND contacts. 3 points for OX.
Multiply toter by MRL sections worked
(max . of 74). KP4, KH6, KL7, etc., are 3
point contacts and also section multi­
pliers.

Out-of-state stations multiply total NJ
050's by total of NJ counties worked
(max. of 21).

Frequecies: 1810, 3535, 3900, 7035,
7135.7235, 14035,1 4280,2 1100, 21355,
28 100, 28610, 50-50.5, ~44-146. Try
phone on even hours, 15 on odd hours,
and 160 at 0500 GMT.

Awards: Certificates to the top scorers
in each NJ county, AAAL section, and DX
country. Second place awards if 4 or
more logs are received from that section.
Also Novice and Tech awards.

Use UTC, indicate the multiplier only
the first time it is worked, include a 050
check sheet and a summary sheet show­
ing the scoring, etc. Also include a large
s.a.s.e. if you wish a copy of the results.

Stations planning activity in NJ are reo
'lJested to adv ise the E.A.AA by August
1st so that coverage of all counties may
be planned.

Logs must be received no later than
Sept. 12th and go to: Englewood A.A.A.,
P.O. Box 528, Englewood. NJ 07631 .

Rhode Island QSO Party
1700Z Sat. to osooz Sun . Aug .15-16

13QOZ Sun: to 01DOZ Mon. Aug . 16-17

The East Bay Amateur Wireless Asso-
ciation is again sponsoring this one. The
same stat ion may be worked on each
band and mode and AI stations may con­
tact other in-state stations.

Exchange: AS(T) and aTH. City or town
for AI , sta te , province, or country for
others.

Scoring: All stations score two points

AK 1A
K9BG
KC40V
W3AAK
WB3JA U
K4BAI
WB5YMS
AB2E
N8BJQ
W1CNU
K9GDF
AA6EE
W3ICM
K7NW
N4TZ
K2SCU15
W4VQ
W2XQ
K7UR
KB8EC
W1END
WllOGOB
W4YN
W81H IH
N2IT
WMQMQ
W6ISQ
N40l

AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB

7 MHz
7 MHz
7 MHz
14 MHz
14 MHz
14 MHz
14 MHz
2 1 MHz
28 MHz
28 MHz
28 MHz
Multi.

43,194
25,364
16,660
15.938
10.720
9.612
5,292
4,710
4,416
3,648
1,235
1,176
1,173
1,066

504
11 5

2,717
792
737

7,452
1,908

sao
322

3.523
4 ,302

564
459

171 ,522

I

For one thing , the model is KlM 's hot , new KT-34XA
Tribander . " the one that's designed to outperform all
commerciall y available tribanders and many monoband
sy stems, too!

You 'll never know just how great t hese curves are u nt il you
wri t e for ou r f ree overlay that clea rly def ines all the im portant
dimensions. Then, we're sure you w ill want to put them t o
w ork f or you . . . .
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write:

KLM
P. O. Box 816
Morgan Hill.
CA 95037
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1980 Phone WAf. Contest Results

U.S.A.

W2" 1,404 ,480
(Opr, N2NT)

W1ZM . 1,237,950
K1VTM 1,21 6,440
KlAR 1,1 33,179
W2DKM 361,036
AS8K 280,388
KB8JF 228,400
W4LVM 156,1 56
AK18 . 109,500
AKIA 97,416
K6SVL 91 ,200
t<2W1 84.597
'M!5DDI 80,964
WA4QMQ 73,428
W3MR . 65,155
DL7KXIW2 59,724
K20F 56.350
WA3DMH 43,440
WA1 JGK 28,600
K5ZD 16.576
NJAl 12,675
W3ICM 9,744
NOAA 7,475
W3IKJ . 5,562
W1YNE 5.096
WASIYX , 2.600
'N2FCA , 2,120
WB3GDE 1.008
W5ErJ 360
N6JM 330

Multi-Opr.

KlUK . 161,684
W2RQ .97,845
W4CUE . 85 ,212
WU3CZX , ,54,696

"90' . 43,670

Canada

VE1AJJ 26,452
VE4RP 22,570
VQ1AW . 6,804
VE3CWW ,4,370

number of di ffe ren t AI cities and towns
worked. (The re are 39 ci ties and towns in
AI.)

Frequencies : CW.- l e l 0 , 3550, 3710,
7050, 71 10, 14050,2 1050,21 11 0,28050,
28110. Phone-3900, 7260, 14300,
21360, 28600, 50 .110, 144 .2, 146.52.
Simplex no repeaters.

Awards: Certif icates to the top sco rers
in each AI county, each state, prov ince,
and OX country : to the top scoring Novi ce
and Tech in each AI county and each
state; also to the Club in each state, prov­
ince, and country submitting the highest
aggregate score (min. of 3 logs).

Inc lude a summary sheet w ith your en­
try showing the scoring , cl ub affiliations,
and other information.

Ma iling deadline is september 15th to:
East Bay A.WA, P.O. Box 392, Warren,
AI 02885. Inc lude an s.a.s.e. for copy of
results.

Ohio aso Party
Starts: ooooz Sat. August 22
Ends: 2400Z Sun. August 23

This year's party has been picked up
by a new group, The Cuyahoga Falls
A.R.C., with new rules and scoring
system.

The same station may be con tacted on
each band and mOde on all bands. 160
through 2 meters. (No repealer or Oscar
contacts, nowever.)

Exchange: RS(1) and OTH . County lor
Ohio; ARRL section or country lor others .

Scoring: Two points for each contact
with an Ohio station.Contacts with a Falls
member are worth 10 points. Work
WBVPV, the club station, and earn 25
points. (It is suggested that Club mem­
bers Identify memselves.)

Ohio stations score 5 points for out of
state contacts, plus the member and club
bonuses.

Muhiplier: For Ohio. ARRL sections
(max. 74), and DXCC countr ies on each
band. For all others, Ohio counties (max.
88) on each band.

Final Score: Total OSO points times
above multiplier from each band.

Frequencies : 5 kHz up from low end of
each General Class band, bOth on s.s.b.
and c .w. The Club station, wevpv, will be
found nea r these frequencies.

Awards : Plaques to the top single oper­
ator in Ohio and out of state station. Cer­
tif icates to the winning single operator,
rTlJlli-operator, bOth single and mult i­
transmitter stations in each ARAl sec ­
tion, Ohio county, and OX country.

Dupe sheets are requ ired for stations
with more than 300 contacts. A summary
sheet showing the scor ing and the usual
signed dec laration are also requested.
Include a la rge s.a .s.e. for a copy of the
results. (Official fo rms are available from
the Club by sending an s.a.s.e.)

Mail ing deadline for logs is Sept. 21st
to: The Cuyahoga Falls A.A.C., P.O. Box
6, Cuyahoga Falls, OH 44222 .

All Asian C.W. Contest
S1a rts: 0000 GMT Sat ., August 22
Ends: 2400 GMT Sun ., August 23

Detai led rules were given in the June
Calendar cove ring the Phone section of
the contest.

There are a few modif ications in th is
year's ru les. Briefly they are as follows:

The operating period has been extend­
ed to the fu ll 48 hour weekend.

OSO point values are now as follows:
Con tacts on 160 have a 3 050 point val­
ue, 2 points if on 80, and 1 point for the
rest of the bands.

Awards w ill now be given in eac h U.S.
call area , not only for all band competi·
tion but also on each single band. This
shou ld make it more interesting lor state­
side stations.

Your c .w. entries must be in the hands
of the committee no later than November
30th . The phone deadline is september
30th .

They go to : J .A. R. l. Contest Commit­
tee, P.O. Box 377, Tokyo Central, Japan.

•

~

Dr. Rick Dorsch, Jr., WB8ABNIHCfMDI
HC9A, erc., spoke about his Galapagos
Island operation at the Contest Forum.
His OSL manager, John Kroll, K8WG,
seemed to have enjoyed the occasion.

(PhOto courtesy W8IMZ)

Occupation Contest
Starts: 1800Z Sat., August 29
Ends: 2400Z Sun., August 30

TheAadioAssociationof Erie, Pennsyl­
vania has come up with a new idea of
wttat shou ld be an interesting contest. It
wi ll give us an idea of what we do besides
"hamming."

Exchange: RS(T), your Occupation, and
State, province, or country.

Scoring: One point for each OSO. The
mrttlptler will be determined by the num­
ber of similar occupations you contact. A
mrttlptler of one for every 5 similar occu­
pations worked . Also a multiplier of one
for every 3 retirees worked. (10 OSOs
with fa rme rs equal 2 muuorers.)

Frequencies : C.W.-50 kHz up from bot­
tom of each band. Phone- 50 kHz down
from top of each band. (Simplex contacts
only, no repeaters.)

Awards : A Plaque to the Top scoring
station. Certificates to the wi nner in each
state, province, and OX country.

Mailing deadline is October 1st to:
Chris Hobson. KB3A, 6950 Kreider Road ,
Fairview, PA 164 15. (mclude a large
s.a.s.e. for a copy of the resutts.)

NEW ENGL AN D 'S HAM STOR E
Stocking Di$tributor fo r Mator

Equipm8nt and Acct!SSOrtes

CODE
& THEORY

CLASSES A RE IN PROGRESS­
INST RUCT ION FROM NO VICE
TO EXTRA . CA LL TODAY FOR
THE NEXT STA RT ING DATE I

16171 391-3200
206 MYSTIC A V ENUE

MEDFORD. MASS. 02155

O ACLE 50 ON READER SERVICE CARD
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Here's a little inexpensive surplus gem that is showing
up that lends itself to some interesting SWUng.

BY ROBERT GROVE", WA4PYQ

The RC·3A Fixed
Frequency

(Almost) V.H.F.
Receiver The miniature RC-3A v.h.f. receiver.

Major component side 01 board after
front of case sawed away.

Foil side of PC board after cover sawed
away.

Battery compartment exposed; guard ring
broken off switch for easier activation.

Inside
Seven transistors and a CA3018 IC

(v.h.L transistor array) complement the
compact c ircuitry. Operating current is
about 10-20 ma (depending upon audio
output level) supplied by two standard
s-vott batteries. Since the battery con­
nectors are in para llel.one battery will op­
erate the un it .

The receiver is a straightforward su­
perheterodyne with an i.t. of 20 MHz. An
overtone crystal oscillator injects a Ire­
quency of 107.40 MHz into the mixer
stage.

Low impedance audio is available
through the miniature bayonet-type con­
nector (AmphenoI45975). The connector
should be wiped with cleaning fluid to reo
move the anti-corrosion dope.

The receiver is activated by throwing a
miniatu re toggle switch wh ich is environ­
mentally protected by a weather boot.
Signals are captu red by a metal nboon
antenna wh ich is wrapped around the set
for storage, snapping into an erect pos­
ture when a small retaining bracket is re­
moved.An adjacent screw allows attach­
ment of an external antenna.

With the crystal changed and the r.f.
stages realigned, th is inexpensive. high·
performance receiver should make an
ideal 121 .5 MHz ElT (Emergency tccat.
ing Transmitter) beacon receiver for
downed airc raft. Or. you may choose
your favor ite aircraft tower frequency.
Other frequency options might include
122.8 MHz (UNICOM), 126.2 (military). or
123.1 (search and rescue).

' Fair Radio Sales, 7016 E. Eureka. Box
1105, Lima. OH 45802

*Route 1, Box 756. Brasstown. NC28902

So What 's New?
Occasionally an item surfaces on the

surplus market which is worthy of atten­
tion. One of these is the little RG-3A fixed
frequency v.n.t, receiver shown in the
Fair Radio Sales Company catalog .' It
was manufactured under government
contract by Dorsett Electronics (no long­
er In business) of Tulsa. Oklahoma.

The receiver was apparently designed
to receive signals from remote sensors,
possibly seismic intrusion detectors to
sense enemy movements. Its high sensr.
tivity would allow reception at consider­
able distance from a low-power trans­
mitter.

As shown in the accompanying photo­
graphs. the RC·3A is a miniature solid·
state unit sealed in a molded plastic cabi·
net. It s nominal operating frequency is
127.4 MHz. Since this is in the middle of
the airc raft band , detection mode is a.m.

Ithas been many years since amateurs
profited from the electronics surplus be­
nanza which followed World War II . Many
dealers c laim that although surplus de­
pots still burgeon with goodies, the mar­
ket has dried up.

Add 10 this paucity of paraphernalia
the fact that most surplus newcomers
have been spotleo by tow-cost. solid-state,
miniaturized consumer electronics.
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121.400 MHz
RF n~ge

Miller

107.400MHz
ollC i llator

20.000MHz
IF stage

Detector and
audio

"

Th. n.w V2 will .qual o r . u rpa•• the
e l.ctrica l p .rformanc. of a n y
c o m p e ti ti ... . two . tacked 5 /8
wa.... a n t.n n•• r.g.rdl••• of
g.ins c laimed or your m o ney
b.ck. Mon. y ·b. ck limited to
30 d .vs . tf not .at i.fi.d.
r.t u rn to pl. c . of purch•••.

It 146.00 Mts

Brllll AAEA·1 44

It 146.00 Mcs

8rull CARX·2BHy,Sl iRV2

at 146.00 Mcs

NEW
Extended
Double Zepp
Antenna DeSign

Two sets of 1/4 wave rad ials and a centered
teeccomt put the rad iation al the horizon, not the
sky! The V2 and two competitors were measured
for radiation efficiency on a arcunc-reuecncn­
range. which was designed according 10 IEEE
standard 149·1979, and the results shown below
were conclusive.

Desrqned to operate from 138 MHz
through 174 MHz. the V2 obtains a
VSWA of less than 1.5 :1 al
resonance and has a 2:1
VSWR bandwidth of et least
7 MHz. The antenna 's isolation
from the support mast is 20 dB minimum.

The Hy-Gain V2 is 2-meter extended double zapp
vertical consisting of two stacked 5/8 waves
properly decoupled to allow no AF on the coax
teednne. Coax connects to the decoupler inside
the antenna for c o mp le te weatherproof ing.
Mechanically the V2 has no equal. It's easy to
assemble and all elements are corrosion resistant
6063-T832 alum inum with rustproof hardware.
The V2 is a complete antenna that's ready to
mount on any mast UP 10 2" (50,8 mml in diameter.

TELEX rliJllliJ'R
TEL EX COM MUNICAT IONS. IN C
9600 AIoi'IdI..... So , Mow +e Mf\I~ USA
~.22. ....dIt"~.93200St o.r..~_ _

Fig. 1- Functional diagram of the RC-3A.

Getting Inside
Because of the hermeticauy-seated

ca se, access to the c ircu it board must be
made by su rgery. Some judicious mea­
suring w ill prevent damage to the deli­
cate innards of this receiver.

The printed ci rcui t occupies a 2 · x
3 th. area outli ned by a rectangula r ptas­
tic inset on the rear of the case. The fo il
side of the PC board may be revea led by
hacksawing through the rounded edge of
the case just beneath that plastic cover
and prying it up.

To accomplish this task first remove
the ribbon antenna by unsc rewing the
Phillips sc rew which secures it to the c ab­
inet. Then measure ~. below the solvent­
sea led edge of the plastic cover and be­
gin sawing parallel w ith the front of the
ca se (the RC·3A may be safely held in a
vise).

After cutt ing approximate ly r.••, the
cavity of the case will be exposed. The
plastic cover may now be pried off with a
screwdriver. Be careful not todamage ln­
terna l components with the sc rewdr ive r
blade .

To gain access to the major compo­
nent side of the board the enti re front sur­
face of tne case w ill have fa be sawed
away clear down to the battery compart­
ment. Begin at the same depth as you did
for the rear side. You may use the spac­
ing from the antenna sc rews as a guide.

As you cut away the side there wilt be
two points at which the battery leads
have been glued down to the plastic front,
These w ill have to be peeled off as you
proceed.

With the covers removed, all compo­
nents are accessible. Although modifica ­
tions are necessary to operate the receiv­
er, you may wi sh to replace the earphone
connector w ith a more convenient m inia­
ture jack. The internal tnmpot is an audio
ga in control.

Ac cording to the Federal Frequency
Directory, 127.4 MHz is in use in Arka n­
sas, Cali fornia, Florida, eeorcra. roano.n­
~nois, Missouri, New Mexico, New York,
Oregon, South Carolina , West Virgi nia,
and Wyoming. With the propagation of
signals at aircraft alt itudes, reception on
that frequency should be possible over
most of the United States.

At only $14.95 includi ng shipping. the
little RC-3A rec eiver is Qu ite a ba rga in.

Say You Sewlt InCO Q ACl E 140 ON READER SERVlCE CARD
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a monthly ' e.fure by

BILL WELSH. W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Operating Tips-Part 1

I receive about 30 letters per month
from Novice column readers. Fortunate­
Iy. most of them canbe answered by out­
ting a requested printed aid in the s.e.s.e.
(sen-aocressed and stamped envelope)
they supply. I avoid writing individual reo
sponses to most letters since it is too time
consuming and only helps one person at
a time. However, I carefully read each let­
ter I get, and the predominant subject is
poor operating procedures noted in the
Novice bands. Previous Novice columns
have covered this subject in bits and
pieces. but it is obvious to me that it war­
rants deta iled coverage in a single artt­
cte. so that is what this short series of
Novice columns wilt do. I realize that
many of the amateurs who read this col­
umn are General. ,.6,cjvanced, or Amateur
Extra class licensees. I hope that you
higher class licensees will send suggest­
ed additions and changes to my attention
lor possible inclusion in future Novice
columns. This column is intended to help
prospective and new amateurs. There is
no way to avoid repealing basic tntcrma­
tlon. since I cannot assume that newcom­
ers know about coverage in previous
Novice columns. The material in this arti­
cle is separated into general categories
to make it easier to fincl.

Band and Frequency Selection
The tneno 15 meter bands provide op­

timum long-range (OX) contact possibili­
ties during the daytime , but communica­
tions range drops to about 15 miles
(ground wave only) during the night . The
15 meter band opens (becomes useful)
earlier in the day than the 10 meter band,
and 15 closes later than 10. It is advisable
to use the 10 meter band while it is open
during the day and to switch to 15 when
10 dies.

The 40 and 80 meter bands provide op­
timum OX contact possibil it ies during the
night. but daytime communications
range is much shorter. However. these
two bands provide better range during

2814 Empire Ave.• Burbank, CA 91504
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Meet John Rouse, KA3DBN. the Editor of
the Bowie Blade News in Bowie. Mary·
land. He holds abOut 20 operating certifi­
cates. including DXCC, HAROAA OX.
ReC. TAD. WAC. WAS. and WPNX
awards. He worked 113 countries during
his first 18 months on the air. and he
strongly urges Novices to give OX a try.
particularly on 10 and 15 meters. John
uses a Ten Tee Omni-D Transceiver with
a TA-33 triband Vagi that is up about 45
feet. He is a member of the ARRL Public
Relations Advisory Committee, a memo
ber of the Radio SOCiety of Great Britain,
and secretary of the Bowie Amateur Ra­
dio Club in this suburb of Washington,
D.C. John expects to hold his General
ticket and hopes to operate with a GM5
caflsign tram Edinburgh. Scotland each
summer. I recently enjoyed a nice chat
with John on 10 meters.

the day than 10 and 15 permit at night . In­
terference is often worse on the 40 meter
Novice band than on any other band.
There are often layers of siqnars coverlnq
most of 40, and it can be almost lrnposst­
ble to find a reasonably clear frequency.
This bad situation becomes much worse
in the evening when powerful internation­
al shortwave broadcast stations are
heard every 5 kHz (7105. 7110. etc.)
th roughout this Novice band. Despite
these adverse condit ions, gOOd opera­
tors do everything possible to avoid caus­
ing unnecessary interferenc e to other
stat ions. One way to do this is to answer
stations already calling CO (general call
to all stations) instead of sending CO. If
nothing else, at least avoid using a tre-

quency already being used by a strong lo­
ca l station.

It is generally good practice to operate
on 10 and/or 15 meters during the day
and to shi ft to 40 and/or 80 meters at
night. This requires equipment and an­
tennas capable of being operated satis­
factorily on all lour Novice bands.

Activity tends to be more concentrated
at the low ends 01 each Novice band. This
is particularly noticeable on the 10 and 15
meter bands . One of the reasons lor this
condition is that OX (foreign) stations are
more likely to be heard at the low end 01
these bands. If you are primarily interest­
ed in contacting OX stations. stay in the
lower 15 kHz. II you are not particularly
interested in working OX. you can avoid a
lot of interference from other stations by
using frequencies towards the top ends
of the bands. Avoiding low-end band con­
gestion is very important when one uses
QRP (low power).

Do not allow yourself to become trus­
trated to the point where you create mali­
cious interference. I do not believe there
is anyone of less use toour amateur radio
service than someone who intentionally
causes interference. When conditions
are bad, use your head and help make
things better for others. Top amateurs
take pride in not interfering Withother sta­
tions. Courteous behavior on the air has
long been a strong point in favor of ama­
teurs. and I hope you will continue this es­
sential tradition. Most apparent cases of
malicious interference are unintentional.
and they are usually caused by operating
mistakes such as not transmitting on the
same frequency as the other station, as is
detailed later in this article under calling
and answering.

Speed
Un less one has some physical impair­

ment. they c an send code faster than
they can copy it. This is normal. but it can
cause trouble lor new operators. If an
amateur sends code at his or he r top
sending speed, he or she is in trouble jf
the other operator answers at that speed.
It is smart to slow down a little bit and to
send at a rate that you can copy without

Say You Saw It In CO



Tower shown is
The NEW Hy-Gain
HG- 52SS
Self SUPpOrting
Crank-Up Tower

..._ _ .. _ _ ~'A_._...._--...,.._-

ProCom 300
The ultimate in comfort, the •
ProCom 300 is an ultra-light,
single-sided. aviation style
headset with a powerful .
electret noise-cancell ing
microphone. This dual
impedance mic rophone
has a 200 to 3500 Hz
frequency respon se specifically
tailored to the human voice. The
earphone has a low impedance,
dynamic element with a sens it ive
tai lored frequency response of
300 to 3000 Hz.

ProCom 200
Thi s dual muff headset has a
powerful , dual-impeda nce.
electret microphone with
a typical frequency response
o f 200 to 3500 Hz. The
dynamic , low impedance
headphone has a very
sensitive 200 to 12000 Hz
freque ncy response.

New
Headsets With
Selectable
Microphon
Impedance
When traff ic is heavy and the session
is long, you need the comfort and ..--
efficiency of a Te le x headset. The new
ProCom 300 and ProCom 200 provide
hands-tree operation and the exact
mike-to-mouth d istance fo r consistent
and re liab le VOX operatio n.

TELEx.llllHliJial
TELEX COMMUNICATIONS. INC.

Footswitch (FS-1) and handswitch
(HS-1) accessories or the built-in VOX
select switch provide total professional
flexibility. Write for comple te detai ls today.

too many errors. One way to reduce your
sending speed is to concentrate on send­
ing perfect code symbols.Another way to
do it is to slightly lengthen spaces be­
tween letters and words. It is natural for
new operators to send fast since they are
usually trying to inc rease their code
speed. However, accuracy is much more
important than speed, and code speed
prof iciency naturally improves as long as
one continues to operate frequently.

Good code sounds great no matter
how slowty it is be ing sent. Do not rush
your sending. Even the most proficient
code operators will slow down to work a
beginner in a Novice band. Do not hesi­
tate to ask a faster operator to DRS (send
slower), since no good operator intention­
ally sends faster than the other one c an
copy. If the other amateur sounds profi­
cient, match his or her speed as closely
as possible (wi thin your own capabilit ies).
When working an amateur who does not
sound prof icient, answer at a slower
speed than you are receiving . Amateurs
seldom send more than three to five
words per minute above their receiving
speed and this speed differential should
be considered when sending code to a
less capable code operator.

Sending
As previously stated, properly sent

code sounds good at all speeds. How­
ever. improperly sent code sounds bad at
all speeds. One cannot make up for quali­
ty by sending a greater quantity of dtts
and dahe. Make an effort to send each
code symbol perfectly. Leave extra
space between words and sentences to
avoid the initial problem wherein new op­
erators run everything together. When an
amateur first starts operating on the air, it
is common to temporarily forget ce rtain
difficult symbols. This problem is most
easi ly overcome by posting a copy of the
code where it can be easily read while
one is operating . One quickly becomes
so familiar with the code symbols that this
visual aid can be put away. The problem
that remains is usually improper spacing.
Oits may be sent so long that they are
hard to dist inguish from dahs being sent
too short. Inadequate spacing between
leiters produces incorrect resultant sym­
Wis. such as when the symbols for A and
N are run together. produc ing the symbol
for the letter P. Inadequate soecrnc be­
tween words produces incorrect words,
such as when " the irreversible" is spac­
ed to produce " thei r reversible." At the
least , improper spacing causes increas­
ed copying difficulty and unnecessary
con fusion. Inexperienced code opera­
tors have enough trouble copying good
code; most of them just make up some
excuse (meal time, te lephone call,visi tor.
etc .) and quit the contact when the other
amateur sends bad code. Similarly, it is
very important to send perfect code
when you transmit a genera l call to all
stations (CO) in a Novice band. Beginning

Say You Saw It Inca
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operators do not readilyoverlook sending
errors of any type, and they frequently do
not respond to a stations when an error is
heard in the CO call. They seem to think
that if the other station makes mistakes in
the CO call, the contact would be a mess.
This attitude is understandable to me.
Take pride in your sending and minimize
errors.

Errors do occur and they should be
properly corrected to improve the con­
tact. If the mistake happens on the first
letter of a word (or a single letter word
such as A or I), send an error sign and re­
peat from the first letter of the previous
'NOrd/group. If the error occurs on any­
th ing other than the first letter of the
'NOrd, send an error sign and just repeat
from the first letter of the word/group you
were sending when you made the mis­
take. Inother words,give the other opera­
tor a chance to associate your correction
with the material you had sent properly
before you erred. There are two error
symbols;one is a series of sevenor more
dtts, and the other is the question mark. I
prefer the question mark for two reasons.
First, inexperienced operators are apt to
send four or five dits instead of the seven
(ormore)dits required for an error signal;
this can cause additional confusion be­
cause the receiving operator will probab­
ly copy an H or 5, since that is what was
sent. Another reason I like the question
mark in this applicat ion is because a
question mark sent out of context (not at
the end of a question) is accepted to
mean that the word or group is going to
be repeated, whether or not an error oc­
curred. Consequently, even if you did not
make an obvious error, you can send the
question mark and repeat any word or
group you want to send bette r or that you
want to be sure the other amateur copies
correctly (such as your name and loca­
tion,plus his signal report).Operators are
people and people make mistakes. When
you make a code-sending error, correct it
properly and efficiently. Bursts of dits
(machine-gun fire) do nothing to bolster
the confidence of the receiving operator .

There is disagreement among code in·

COLLINS 180L-2
Collins 180l-2 Automatic
Antenna Coupler cesiqned
lor use With 5O-t80 watt
nanscevers in the 2 to 25
Mhl rarqe Has 7-970 p!
3 KV vacuum variable capa­
citor arid variable silvered­
ribbon 32 uflY inductor ­
both with 28 VOC onve.
Also smaller rol ler inductor and SWR meter circuit.
Requires 28 VOC 3 amps. 250 or 400 VOC 35 ma. and
115 VAC 400 Hz 20 VA. lO'('x7 l/H1 1'(,"'. 241bs, sn.
Used: $99.50
Collins 180L-3 Antenna Coupler, same as
180l-2 except incorporates an antenna trarrster relay
which automatica lly transfe rs an antenna to a receiver
or receiver section alter the transmiller is unkeveo:
251bs. sh. Used $119.50
Prices F,Q,B, Lima. O. • VISA. MASTERCAROAl;cepled.
Allow till Shipping • Writu for New 1981 CATALOG

Address Dept. CO • Phone: 419/227-6573
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structors regarding the best way for stu­
dents to develop good sending ability.
This difference of opinion is basica lly re­
lated to when the student should start us­
inga semi-automatic key(bug) or an auto­
matic keyer (padd le with electronic key­
er). It is my conviction that anyone who
masters correct use of the handkey (also
called a straight key and a manual tele­
graph key)develops into abetter code op­
erator than others who use an automatic
keyer from the start. One has to manually
sendeach dit and dah when usinga hand­
key. and it takes a lot of practice to devel­
op the technique of using one's wrist (in­
stead of the fingers) to send correctly.
The wrist moves up and down the same
distance for dits as for dahs. It is the time
required to move the wrist the same dis­
tance every time that produces the even
spacing between each part of code sym­
bols; this is called rhythm. It requires a
concerted effort for a code student to use
the wrist to send, since one uses the tln ­
gers much more naturally. However, it
quickly feels natural, and wrist senders
easily develop the ability to send good
code. The most proficient of the finger
tappers (and they far outnumber wrist
senders) sound uneven and disjointed in
their sending. The beginner can more
quickly develop good wrist-sending tech­
nique by following a few simple rules.
Open the gap between the keying con­
tacts at least one sixteenth of an inch, ad­
just the tension spring to where it takes
reasonable pressure to close the key
contacts. secure the handkey where it is
in line with your forearm, sit close to the
table/desk with your elbow on its surface.
grasp the handkey knob between your
thumb and middle finger. and position
your forefinger on the knob with your
knuckle always bent outward to absorb
the extra wrist pressure that occurs as
one sends.

When you have mastered the correct
use of a handkey, developed good send­
ing rhythm, and increased your code
sending speed to about 15 wpm, I advise
you to get either an automatic or a semi·
automatic key to allow you to send code
faster and with less effort than is possible
with a handkey.

The semi-automatic key is better
known as a bug because vlbroptex is the
best known manufacturer of semi-auto­
matic keys and their trademark is a bug.
The bug has two sets of contacts; one is
for ens and the other is for dahs. When
the knob is pushed in one direction, a
pendulum action causes a seriesof even­
ly spaced dits to occur. When the knob is
moved in the opposite direction, a cont in­
uingdah isgenerated as long as the oper­
ator holds that contact closed. In other
words. the bug operator manually sends
each dah, but just has to hold the knob in
the other direction to have dits sent auto­
matica lly. Since the oahs are sent manu­
ally and the dits are sent automatica lly,
the bug is a serm-automatlc telegraph

key . It takes more effort to master the
correct use ot a bug than an electronic
kever.

Electronic keyers are sometimes built
with the paddle (key) built in; other types
are usedwith a separate paddle.Thissys­
tem provides a perfectly spaced series of
dits or dahs when the paddle knob ismov­
ed in one direction or the other. which
means that it is a fully automatic tete­
graph keying device. However, electron­
ic kevers do not automatically provide the
required spaces between letters and
wordsfgroups. Consequently, it is com­
mon to hear a string of perfect dits and
dahs being used to transmit code gar­
bage by someone using an electronic
«eyer.

If you have developed good spacing
sense with a handkey, it stays with you
when you switch to a bug or an elect ronic
kever. If you plan to use all three types of
keys. I advise you to use one hand for the
bug and the other hand for the electronic
keyer; this seems to preclude timing
problems that otherwise occur if the
same hand is used with both the bug and
the electronic keyer. I am naturally right­
handed. and I used bugs for many years
before electronic keyers existed. I send
righty with handkevs and bugs, whereas 1
send lefty with electronic keyers. Since
electronic kevers are easier to master
and offer so much more than bugs (auto­
matic repetitive transmissions, etc.), I ad­
vise new operators to master the hand­
key and the electronic keyer with their
"natural" hand and (if they wish to do so)
to use their other hand with the bug.

Before we leave the subject of spac­
ing, the matter of dan-to-dit time relation­
ship must be covered. The dah is not al­
ways three times the length of a dit. as
many books state .The a-to- t relationship
is just true at about 15 wpm. When send­
ing at about 2 wpm, code sounds much
better using a ratio of about z-to.t . Con­
versely, when sent at about 50 wpm,
code is best at a ratio of about 1.5-to-1 .
Another advantage newer operators de­
rive from using longer dahs is that it auto­
matically forces one to prefer sending
with the wrist than the fingers. The fi n­
gers have to work to hold the key con­
tacts closed, whereas the wrist is just re·
laxed in the down position.

Pari One Conclusion
This completes the first part of the Op­

erating Tips article . The concluding parts
will be printed in the next issues, and they
will cover listening, zero beating,two-way
contacts, emergency operation, prac­
tice, codes/signals, contestslDX. clubs,
cross band/mode, violation notices. and
printed data.Eachpart provides useful in­
formation if read by itself; however, it is
hoped that all parts of this article will be
read to provide a better overall under­
standing of this subject.

73. Bill.W6DDB
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All Handy Talkies In Stock For
Immediate Delivery!

World Wide Satellite
Systems Available

Model·no
Model·IC·730

Complete Earth Satellite
Receiving Station Available al
Barry for only $5990.00.

Includes 12' or 16' dish, control
console, receiver with pola rity
control, LNA. '.ad cover,
cabl• •. (Lass concrete pad.)

Write or eeu today for full
deta ils.

KANTRONICS Mlnl·Reader

HY-GAIN
TOWERS

•

Rockwell/Collins
KWM·380

-~ - •

~ -.
.. -,

•• • ••C .

AEA Morse Matlc .
•

BIRD
Wattmeters &;

Elements
in stock

We Will Not Be Undersold
Call: 212·925·7000

-[C.::n--- DRAKE TR·7 & R·7
~ L-7 2KW Linear Amplifier

YAESU
FT·207R

ICOM
IC2AT

SANTEe
HT·1200

TEMPO
51 , 52,
54,55

Murch Model UT2DOOB

ASTRO 103 150A . 100 MXA

\?&~
FT·l01Z0, FT·l01M. FT-480R,
FT·701, FT·720RU, FT·720RVH ,

FT·9020M, FT·290R

Amateur Radio Courses Given On Our Premises
Export O,de,s Shipped Immediately.

"Aqul S. Habla Espano'"
New York City's LARGEST SroCKING HAM DEALER COMPLETE REPAIR LABON PREMISES-
MAl l All ORDERS TO BARRY ELECTRONICS CORP. IN STOCK-NEW ROBOT MODEL '800, BIRD WATTMETER. HY·
512 BROA DWAY, NEW YORK CITY. NEW YORK 10012 GAIN, LARSEN, SHURE. KOK.2015R, TURNER, ASTATIC. VOCOM ,
BARRY INTERNATIONAL TelEX 12·7670 212·92507000 VHF ENG.. MFJ, KANTRONICS, 051, AVANTI CORDLESS
TOP TRADES GIVEN ON YOUR USED EQUIPMENT TELEPHONES. POCKET SCANNERS, NY£. BENCHER, VIBROPLEX

AUTMO R IZED DI ST S, MCK AY DY M E K WE N OW STOCK THE MUR CM U L T I M A TE T R A NSMA TC H 2 0 0 08

FO R SMOR T W AVE RECEI V ER S DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER" BE REIMBURSED .
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ARca CAPS CRYSTAL FilTERS

TUBES

304 lOO-550pF 1. 50 469 170-780pF 1. 40
400 .9-7pF 1. 00 4615 390-1400pF 2.02
402 1. 5-20pF 1.00 404 8-60pF 1.00
420 1-12pF 1. 00 405 lO-BOpF 1.00
423 7-100pF 1.00 422 4-40pF 1.00
426 37-250pF 1. 01 424 16-150pF 1.00
464 25-280pF 1.00 427 55-300pF 1.00
465 50-31lOpF 1. 39 462 5-80pF 1. 50
467 llO-S80pF 1.03

6KD6 5.00 6939 7.99
6LQ6/6JE6 6.00 6146 5.00
6MJ6/6LQ6/6JE6C 6.00 6146A 5.69
6LF6/6MH6 5.00 61468/8298 7.95
12BY7A 4.00 6146W 12.00
2E26 4.69 6550A 8.00
4X15OA 29.99 8908 9.00
4CX250B 45.00 8950 9.00
4CX250R 69.00 4-4OOA 145.00
4cx30OA 109.99 4-400c 145.00
4CX350A/8321 100.00 572B,tr160L 44.00
4CX350F/J/8904 100.00 7289 9.95
4CX1500B/8660 300.00 3-1000Z 229.00
8llA 20.00 3-500Z 141.00
6360 4.69

3.99
2.99

12.99
12.99

$1. 00 each
1 to 5 pF

1.7to IlpF
2 to 15 pF
• 1 to 10 pF

1. 3 to 6.7pF
1.4to 9.2pF
1. 5 to 11. 6pF
1. 7 to 14. IpF
1. 7 to 14. IpF
1. 8 to 16. 7pF
2 to 19.3pF

2. 1 to 22.9pF
2.4 to 24. 5pF
1. 8 to 11.4pF

Johnson
AIR Variables

CB type crysta s

T- 3-5
T-6 -5
T-9-5

189-6-1
189-502-Y

189-503-105
189-504-5
189-505-5

189-505-107
189-506-103
189-507-105

189-508-5
189-509-5

545-043

$4.95 each
51-T

Tl T15 T28
T2 Tl6 T29
T3 T17 T30
T4 TI8 T31
T5 T19 T32
T6 T20 T33
T7 T21 T34
T8 T22 T35
T9 T23 T36
TI0 T24 T37
Tll T25 T38
T12 T26 T39
T13 T27 T40
Tl4

51-R
Rl R15 R28
R2 R16 R29
R3 R17 R30
R4 R1 8 R31
R5 R19 R32
R6 R20 R33
R7 R21 R34
R8 R22 R35
R9 R23 R36
RIO R24 "37
Rll R25 iU8
R12 R26 R39
Rl3 R27 R40
R14

NEW" CH ERRY BCD SWITCH
New end plates
Type T -2Q. ..•.••.... . 1. 29 each

EFCL455K13E
EFCL455K40B2
FX-07800L,7.8MHz
FHA 103-4, 10.7 MHz

1. 25
1. 50
1. 00
.79

14.30
15.65
15.00
15.25
24.30

7.80
8. 08
7.46
8.08
8.62
8.08

1. 69 ea.
10/9.50

100/69.00
1000/480.00

NEW MRF472
12.5 VDC, 27 MHz
4 Watts output
10 dB gain

BFR91
BFR96
BFW92A
BFW92
MMCM918
MMCM2222
MMCM2369
MMCM2484
MMCM3960A
MWA120
MWA130
MWA210
MWA220
MWA230
MWA310

12.65
12.65
11. 00
11. 77
15.00
13.72
21. 83
14.08
14.08
3.00
2.90
2.25

10.00
3.00

20.40
.93

2.00
3.00

26.87
3.99
9.41
3.00
4.29

11.73
1. 39
1.00

PL259 TERMINATION
52 Ohm 5 Watts $1. 50 each

TORINTA'700 FANS NEW $29.99 each
Model A30340
230 VAC @. 78 A m ps
Will also work on 115 VAC

$99.99

MRF449
MRF449A
MRF450
MRF450A
MRF452
MRF453
MRF454A
MRF455
MRF455A
MRF474
MRF475
MRF476
MRF477
MRF485
MRF492
MRF502
MRF604
MRF629
MRF648
MRF901
MRF902
MRF904
MRF911
MRF5176
MRF8004
BFR90

RF Transistors

P.O.R.
19.47
8.73

10 .20
2. 13

10.00
14 .62
28.87
28.87
6.25

12.20
11.33
20.65
27.45
38.25
38.25
38.25
38.25
8.87
8.87

TO-3 TRANSISTCR SOCKETS
Phenolic type ••.. .. .... .. 6/$1.00

NEW SIMPSON 260-'7

RG174/U - $15.00 per 100 ft.
Factory new

MRF203
MRF216
MRF221
MRF226
MRF227
MRF238
MRF240
MRF245
MRF247
MRF262
MRF314
MRF406
MRF412
MRF421
MRF422A
MRF422
MRF428
MRF428A
MRF426
MRF426A
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86 Pin Moto ro lil BlB Edge Connectors

UNELCO CAPS

RF Power Device

j-Fet

Sprague. Stable Polyp r opylene .
. 50 each or 10/4 . 00

not so ld mixed
1. 2 to 13p F

2 to 30pF
3.9 to 18pF
3.9 to 40pF
3.9 to 55pF

Carbide Circuit Board Dr ill Bits
for PCB Boar ds

5 mix [or $5.00

TRIMMER CAPS

MURATA C ERAl.UC FlLTERS
SFO 4550 455 KHz 2.00
S F B 4550 455 KHz 1. 60
C FM455E 455 KHz 5. 50
C F U 455H 455 KHz 3. 00
SF E 10.7MA 10 . 7 MHz 2. 99

TEXAS INSTRUMENTTIL-305P
5 x 7 array alphanume r ic display

$3.85 each

J310 N-CHANNEL J-FET 450 MHz
Good for VHF/UHF Amplifier ,
Os cillator and Mixers 3/S1. 00

1. 69
1. 69
2.29
3.29
4.29

. 89
4/1. 00
3/1.00

. 79
4/1. 00

2.00
6/ 1. 00

$4. 95 each
5 . 120 7.4825 9.565 10.150 11. 155 11. 905 17. 315
7.3435 7.4 865 9.575 10. 160 11. 275 11. 955 17. 355
7.4585 7.4925 9.5 85 10 .170 11.700 12. 000 17. 365
7.4615 7.4985 10.000 10.180 11.705 12.050 37.600
7. 4625 7. 5015 10.010 10.240 11. 730 12. 100 37.650
7.4665 7. 5025 10 .020 10 .245 11.750 16.965 37.700
7. 4685 7.5065 10.030 10.595 11. 755 17.015 37.750
7. 4715 7.7985 10.040 10 .605 11. 800 17.065 37.800
7.4725 7.8025 10. 0525 10 . 615 11 .850 17.165 37.850
7. 4765 9. 545 10 . 130 10.625 11. 855 17.215 37.900
7. 4785 9 .555 10.140 10.635 11. 900 17. 265 37.950
7. 4815 38.000

2N3960JA NTX 10.00 2N5645 10 .00
2N4072 1. 60 2N5842 8. 00
2N4427 1. 10 2N5849 20.00
2N4429 7. 00 2N5942 40.00
2N4877 1. 00 2N5946 14.00
2N4959 2.00 2N5862 50 . 00
2N4976 15 .00 2N6080 7,00

2N2857JAN 2.50 2N5070 8. 0 0 2N60Bl 10.00
2N2949 3.60 2N5071 15 .00 2N6082 11. 00
2N2947 15. 00 2N5108 4 . 00 2N6083 13 . 00
2N2950 4.60 2NSI09 1. 50 2N6084 14. 00
2N3375 8. 0 0 2N5179 1.00 2N6095 11.00
2N3553 1. 57 2N55 83 4.00 2N6096 2n . 00
2N3 81B 5. 00 2N5589 6. 00 2N6097 28. 00
2N3 666 1. 00 2N5590 8. 00 2N6166 38.00
2N3866JAN 2.50 2N5591 11.00 2N6368 22 . 99
2N3866J A NTX 4.00 2N5635 5. 44 A210jMRF517 2. 00
2N3925 10.00 2N5636 11. 60 BLY 38 5.00
2N3948 2. 00 2N5637 20.00 40280/2N4427 1. 10
2N3950 25. 00 2N5641 5. 00 4028 lj2N3920 7. 00
2N3959 3. 00 2N5643 14.00 40282/2N3927 10. 48

30 MF D @ 500 VDC
22 MFD @ 500 VDC

100 MFD @ 450 VDC
150 MFD @ 450 VDC
225 MFD @ 450 VDC
. 001/ 1000p F @ 10 KV
.00 1 @ 3 KV

. 0015 @ 3 KV
.01 @ 4 KV
.01 @1. 6KV
. 02 @ 8 KV
.01 @ lKV

CRYSTALS

78MOS
Same a s 7805 bl.t only 1/2 Amp
5 VDC .49 each or 10/$3.00

Transistors

NEW 2" ROUND SPEAKERS
100 Ohm c oil $. 99 each

PLASTIC TO-3 SOCK ETS
4/$1. 00

High Voltage Caps

CRYSTAL FI LT ERS
T yco 001- 19880 Same loS 2194F

10 . 1 MHz m r row band
3 d B bandwidlh 15 KHz min .

20 dB bandwidth 60 KHz n,i n.
40 dB bandwidth ISO KHz min.

Ulli mate SO d B inser lion loss I d B mn.
Ripple I d B ma>I: . Ct. 0 . /-5 pF 3600 Ohrrul

$3. 99 ...a ch

12 pF
34 pF
34 pF
30 pF

47pF
62pF

100pF
160pF
180pF
200pF
240pF
380p F
470pF

1000pF
350V $1. 00 each

$1.00 each
. 5 to

2.2 to
2.2 to

3 to

1/4 x 2 1/2" shaft
$2 . 50 each

2.2 to 34 pF
1. 5 to 27. 5pF
. 6 to 6. 4p F

193-10-6
193 ­
193-

160-107-16
193- 10-9

193-10-104
193-4-5

6 .8pF
8. 2pF

10p F
12p F
13pF
14pF
20pF
24pF
33pF
36pF
43pF

1124-0311 -100 .••••••• 6 . 99 each
For 8072 etc .

johnson
AIR Variables

1l0VAC M UFFIN FANS

New . . . • . • . . . . • • . . . . . . • • $11. 95
Used • .• . . . •. .• • . •.••. •.. $5.95

1124-0107-001 13.99 ea ch
For 4CX250B/R. 4Xl50A etc .

*124-01 11-001 •.•• ..•. 4.99 each
Chimney for 4CX250B/R and
4X150

E.F. JOHNSON
TUBE SOCKETS

MRF454 Same a s MRF45 8
12. 5 VOC, 3-30 MHz
BOWatts output, 12dB gain

$17. 95 ea .

#124 -0 113 -001 and 124·0113·021
$12.99 ea ch

Capac itor for #124- 0107- 001

#123-209-33 Sockets . . . •6 . 99 each
For 811A, 57 2B, 866, etc .

Gold plilt ed conlacis
Dua l U /ll6 pin . 156 s pac ing
So lde rta il (or PC B..••........ .. . $3. 00 each

Sly You Sew It ln CO
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-------- ----

AHAS FILTERS CHOKES

100 uH • •• • •• ••• • • • • • •• ••• • 2. 99

. 1- 3 uH .. . . . . . .. ... . .• . . . · 2. 99

120uH •. •... • • •.•.... •.... 1.69
185 uR • • •• • • 1. 00 ea. or 10/7.50
538uH 1.00ea. or 10/7.50
680 uH 1.00 ea. or 10/7.50
lOOOuR • • • . • •1.00 ea. or 10/7.50
1630 uH • •• • • ••••... • •• • • ••• 1.50

.1 mH • . • . • .• . •• . • • . ••• • 2.99

. 2 mH ..• ... • •. • • . •••.• • 2.99
. 22 mH • . •• .• . • ••• • •. • ••. 2.99
.27 mH • • •.. • • • •• ••• •• ••• 2.99
.33 mH . .• • • •• •• • • . • • • • . • 2.99
.39 mH • .. • .• . •• .• ••• .••• 2.99
. 240 mH .. .. . . . . . . • . . . • .. . 2.99
1.2 mH 2.99
1.5 mH .. .. . . . . . . • . . ... .. 2.99
1.65 mH • .•••• • • . • . . .• . . . • 2.99
1.75 mH ••• • • •••• •• • •• • • • • 2.99
1.9 mH •• •• •••••• . • • • • • •• 2.99

1 mH . ••. • •.•... •.. •.. • 1.69
1. 88mH .• . . .•.... . . .. . . . . 3.99

2 mH .... .. •. . •. .... ... 2.99
2.4 mH • • •.• ••• • • • •.•.••• 2.99
2.5 mH . .. . 1.00 ea. or 10/7.50
2.7 mH •.••••• • •• • • •••• •• 2.99
3.0 mH ...•.....•.......• 2.99
3.6 mH • • • •. ••••• • • •••• • • 2.99
4.3mH . . ..... ...... ••••. 2.99

95H90DCQM 6.50 each
350 MHz prescater divide by 10/11

4. 7 mH . .........•..•.... 2.99
5 mH 2.99

5. 11 mH . ... . ............• 2. 99
6 mH 2. 99

7. 2 roH 2. 99
8. 25 roH 2.99
8. 28 mH 2.99
8.6 mH 2. 99
10 mH 2. 99
12 mH 2. 99
15 mH 2. 99
17 mH 2.99

19. 6mH 2. 99
20 roH 2.99

20 . 5 mH 2.99
22.6 mH 2.99

24 mH 2.99
27.4 mH 2.99
28. 7 mH 2. 99
29. 9 mH 2. 99

30 roH 2.99
36 mH 2. 99

36. 5 mH 2.99
40 mH 2.99

40. 2 mH 2.99
43 mH 2.99
47 mH 2. 99
50 mH 2. 99
59 roH 2. 99
60 mH 2. 99

71. 5 mH 2.99
78.7 mH 2.99

86 mH 2.99
100 mH 2.99
120 roH 2. 99
150 mH 2.99
175 mH 2.99
200 mH 2. 99
205 mH 2. 99
237 mH ..•...... . . . . . . . . • 2.99
240 mH 2. 99
300 mH 2. 99
360 mR 2. 99
390mH 2. 99
430 mH 2. 99
500 mH 1. 50
600 roH 2. 99
1000 mH 2.99
l. SHy 2. 99
2.0Hy 2. 99
2.5 Hy 2. 99
3.0 Hy 2. 99
5 .0 Hy 2. 99
10 Hy 2. 99

New Fair chi ld Pr escale r Chip

3. 99 each
3.99 each

420 MFD @ 400 VDC
600 MFD @ 400 VDC

HIGH VOLTAGE CAPS

VlV.15 .15 uH •• •• . • • . .• . . 2.99
VlV 150 150 uH .. .• .. . . • .. · 2 . 99
5-20 uH • ••••• • • . . . • • . . • . . . 1. 69
Variable cotll0-SO uH • • • • • •2.99
Transformer dual 8.8 uH .... 1. 00
. 47 uH . . ..• 1.00 ea. or 10/7.50
. 68 uH ..... 1.00 ea . or 10/7.50

1 uH····· 1.00 ea. or 10/7.50
1.2 uH . • •.. 1.00 ea. or 10/7 .50
1.5 uH 1.00 ea. or 10/7.50
2.2 uH 1.00 ea . or 10/7.50
2.7uH 1.00ea. or 10/7.50
3.3 uH 1.00 ea . or 10/7.50
6.5 uH 1.00 ea. or 10/7.50
7.5 uH ·· •• · .1.00 ea. or 10/7.50
10 uH •• .•• • 1. 00 ea. or 10/7.50
15 uH • • • •• • 1.00ea. or 10/7.50
20 uH • • •• • • 1. 00 ea. or 10/7.50
22 uH •• . . . . 1.00ea. or 10/7.50
33 uH •• •• •• 1. 00 ea. or 10/7.50
39 uH •• • • •• 1.00 ea. or 10/7.50
47 uH • • ••• • 1.00 ea. or 10/7.50
50 uH . •.. •.....•....•.••. 2.99
56 uH •••.•. • •• .•• • . • • .•• • 1.69
62 uH ••• •• • 1.00 ea. or 10/7.50
68 uH •••• •• 1. 00 ea. or 10/7.50

C ERA MIC C OI L FORMS
$1. 99 ea ch

U 3/ 16" x 4/ S"
f2 3/ 16" x 1/4"
'3 1/4 .. x 3/ 4"
11 4 3/8 .. x 7/ 8"
illS 3/ 8 .. x 5/S"

All of th e above ha ve
powdered iron cores .

*6 1/2" x23/ 4"

AT LAS CRYSTAL F1LT ERS FOR
ATLAS HAM GEAR

Your Cho ice

$15. 95 ea.

5. 645 - 2.7/ 8
5.595 - 2. 7 USB
5.595 - 2.7/ 8/L
5.595 - 2. 7 LSB
5 . 595 - .500/4

9.0 - USB/CW

$1. 09 each
ill type for 3/ 8 plat e cap
*2 t ype for 5/8 plate cap

CERAMIC PLATE C APS

New Weller Solder i ng Ir on Kit
IIS P - 23F 9.99 ea ch
Kit includes:

1 - 25 Watt soldering iron,
develops 7500 of tip
te mperar UTe

3 - tips (sc rewdr iver . chisel ,
cone)

1 - soldering aid tool
I - coil 60/ 40 ros in core solde r

Used C Nickel Cadmium Batter ies
1. 8 a mp hour
Pack o f t en $8. 99 per pa ck

Used NiCads

Soldering Kit

NEW BOGNER DOWNCONVERTER
Indus t r ia l ver sion.
1 yea r gua ra ntee $225.00

UHF/VHF RF POWER TRANSIST ORS
CD2867/2N6439
60 Watt s output
Reg . Price $45. 77
SALE P RICE $19.99
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NEW TRANSFORMERS

1.9-2.5G CONVERTERS
1900 MHz to 2500 MHz DOW NCONVERTERS
Intended for amateur r a dio use.
T una ble from channe l 2 thru 6.
34 dB ga in 2. 5 to 3 dB noise .
Wa r r a nty for 6 months Model HMR 11
Complete Receiver a nd Power Supply
(does not inc lude coax) $225.00

NEW D UA L CO LON LED
. 69 ea c h or 10/S5 .00

P LATE C HOKES
75 uH 3. 00
. 94 mH 3. 99

TRANSF<RMERS
$9_99 each

*28996 52-01
26 . 8 VCT @ 660 MA
21. 9 VCT @ 1. 1 Amps

$1. 99 each
1H800071lP
24 V @ 100 MA

$12.99 each
*2099459- 00
28 V @ 1. 5 Amps
9.6 V @ 9 Amps
16. 8 V @ 3OOMA

J UMBO LED' S

TRANSISTORS/IC S
Mot<ll" ola MHW J!i2 VII" _r a mpll to or .
'r~_, nlllI:"" 144 _141 MlU .
OooIIpoII _r: _ .
M,.. ........ P ia 1' .2<18 .

Red 8/$1.00
C lear 6/$1. 00
Ye llow 6/$1. 00
Green 6/$1. 00
Amber 6/$1. 00
MEDI UM L ED' S

Red 6/ $1. 00
Green 6/$1. 00

NE555V TIME RS
. 39 each o r 10/ $5. 00

r ...oh ' l<! 007-031 C.
ECG no. 707 Chroma .modulalor .

. 1.29 ... . . 10 lor sa . 50

'I." ..r~

MOIor ola .1 1.,. ... ,01<11" ••
k LKl ion G"'. 6 C r .... - lI r lr .."".

Cal-·loc·
43pp.

4/1.00
3( 1. 00

10( 1. 00
9( 1. 00
6( 1. DO
4/1.00

10( 1. 00
2.99

12/ 1. 00
6(1.00

12/1.00

. 29 ..;u :h

. 39 .....c h

. 49 ea( h

. 79 N ch

T3 7-6
T37- 10
T 44-6

9 lb.
9 lb .
9 lb,

8 3/ 4 lb.
, lb.

$3 .99 each
5.99 ea ch
3.99 ea c h
3.99 each
5 .99 each

4/1. 00
TJO -6
T 30- 12
T 37-2

MAGNET WIRE

$22 . 50 per s poo l
A . W . G .
A. W . G .
A .W. G .
A .W .G.
A.W.G.

T20 -1 2
T25-6
TJO -2

CO RES

'"126
f25

13'm

El MAC F1 NGER STOCK 'Y- :l) 2
36 in . lo ng x 1/2 in. $4 . 99 eac h

CERAMIC STAND OF FS
tCNP_5 3/ 8 " 5/S"

7(16 It I 1( 4 "
'N54WOl12 3(8" 1 1/ 2"
fNL523W03.0 10 3/ 4 II I 1(4"'

C ORES AND BI::ADS
f 43 Shield Bead
f6 1 Toroid
143 Balun
' 61 B;i lun
' 61 Balun
'61 Balun
'61 a..-...ds
Fer r it e Rod 1/4" 7 1/2
F..r r it e BPads 1/ 8" long
Ferrile Beads 3(8" long
Fe rrile Be...ds 11 16" kKIll

D<X>R KNOB CAPS
470 pF @ 15 KV
Dual 500 pF @ 15 KV
680 pF @6K V
800 p F @ 15 KV
2700 pF @ 40 KV

Miniat ure Ce r a mic Tr imm a- s
. 50 each or 10/$4 . 00

CV3 lD350 2 to 8 pF
HMoo-4075-03 3.5 to 11 pF
300425 3.5 to 13 pF
E5-25A 5 to 25 pF

5. lto 40 pF
3.5to l5 pf
5 . 2to 40 pF
2. 5t06pF

CONTINUOUS TONE BUZZERS
12VDC..... _• . . . . . _.. .$2.00 eac h

CA BLE TI ES
'fT- laR 100 per bag
mil. s pe c . •MS- 3368S, 4"
Made by T yton Corp.

$2 . 50 per ba g
100 bags - $20. 00

NEW BCD SlNITCH
8 s wit ch with end plat e s
Mcxlel TSM 200 -IOll (COl) $16. 87

Pric e each
6 .99
5. 99
6. 99
7.99
4. 99
4. 99
6.99

4/'I .oo or 10011 15 . 00

4 'I I , :til

H'clI· ... 11..~ <I",dr I;;K 500
SOOO Vo h . 50 InA.

. 99 r a r h

Motorola M.A '151 R..ehh. r
• Am,. . 2011 Pl V

6 .3 VCT @ 6Amps
24V @ lAmp
25 . 2VCT @ 2Amps
10VCT @ 3Amps
20VCT @ lA mp
28VCT @ 100 MA
Dua l 17V @ lAmp

F -l8X
F - 46X
F 4lX
P - 8380
P - 8604
K- 32B
E3055 4

4 foot Va gi ante rma only• . . . .. . . .. .. . $39.99
Downconverter Kit · PCB a rm parts . . $69. 95
Power Supp ly Kit -
Box , PCB and puts $49. 99
Downconver ter assembled $79. 99
Power Supply a s s embled $59. 99
Complete Kit form $109 . 99
(includes Va gi antenna a nd ins t ructions)
RE PLACEMENT PARTS
MR F90 1. . . •.... ... . . • • •.. •. . .. .. . . $ 3.99
MBD IOl. 1. 29
. 001 C hip Ca ps 1. 00
Powe r Supply PCB 4. 99
Downconverter PCB 19. 99
Inst r uctions for any sepa rate item . • • . 10 . 00

• ZO ..... . 100 lot 115.00

9CMS 10K
' 5 mA, 10 ,000 PlV

Il. U .... . . IOlor •• 1.5O

f , II,OO

HEP 170
3.5 A, 1000 PlV

Fa " d n ld LEOs
FLV 5001 6 SOO, .od .
Cas.. "1'" TO-I2 ,

,

DIODES

ORDERING INSTRUCTIONS

Check. money order . or credil cards wdcom... (Master Charge and VISA only .) No personal checks or rerufed personal
dlech for foraln countries aettp(ed. Money order or o;ashien check in U.S. funds only. UIIPn of~t are nol acceptable .

Minim um shippina by UPS is S2 . 3~ wilh insurance. P!aK allo... n lra shipping charges for hnvy or 10"1 ilmlS.
AU parts reuunn:lduc 10 C1JS(ornn~ or de>;i.sjon will be subjeec 10. 15'" restock charge. If ..... areoul ofan ilPlDordered.

_ willll)" 10 U'plaoe it with an equal or bener pan unless you specify noll 10. or we will bKk order I~ ilnn. or r..fund)"OUT

"""'".P RICES ARE SU BJECT TO CHANGE WITHOUT NOTICE. Prien l upersak all PIT"iously published . Some it"'"o ffer -
ed are Iimiled 10 small quantities and are subjeec 10 prior uk.

w.. no... N;v.. , IoU free number. bill weask lhal it be used for~~OIIly. 1f you ha~ any qUCSIions pkuc UK our
(lIheT Dumber. We are open from 8;00 ' .m. - ~ ;OO p.m. Monday Ihru S.l llrday.

Our loll free number for chaf'gt ordtf'S OII/y is 800-~28-36 1 1 .

RC A T naca .
Typo TU ZlB/40m.
IOOVOC 10 Ampa ,
$Iud I ypr .

RCA T"ac•.
Tnor _ tr-..UD.
:lO A_. _ VDC.

_ ..0" rl • ...,bl'or •
$.44-_1 -002, .,m ,lar ' 0 t ppr MH'W tOl _2 ,
1.5 Wan. _pl&: . 0H0_512 MHz .
15 dB p,n min. 1.9. 99 ....eh

2822 North 32n d Street. It l • Phoerux . An zona 85008 • Phone 602-956-9423
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THE INS AND OUTS OF THE WASHINGTON SCENE

Congress To Monitor FCC More Closely

Congress. in a move to exert more
control over the Federal Oommunfca­
tions Commission, is considering two
bills which would inc rease the frequency
of congressional review. The House Tele­
communications Subcommittee pro­
poses 10 review the agency's activities
annually before approving a one-year
budget. The Senate Commerce Commit­
tee, on the other hand, appears satisf ied
10 authorize the FCC's bUdget on a three­
year cyc le.

Both bills would permit the Commis­
sion to c harge private industry lor its ser ­
vices, and such fees could eventually
generate up to 50% of the agency' s an­
nual budget. The Commission has at­
tempted 10 charge for services tw ice in
the past, but such activities were overrul­
ed both limes by the cou rts. Now, how­
ever, a fee schedule wou ld be written into
the bills in the hope that a statutory
schedu le wou ld better survive a court
challenge.

Also taken under consideration by the
Congress was the President's proposed
budget fo r the FCC. In this matter, the
House and Senate both approved bud­
gets whic h are slightly less than Presi­
dent Reagan' s proposed FCC FY82 bud­
get at $78 m ill ion (note than President
Carter had proposed an FY82 budget of
$82 million for the Commission).

Wh ile differences between the House
and Senate bills w ill be resolved in a con­
ference committee, it is clear that the
FCC's closure plan will have to move for­
ward if the Commission is to live w ithin its
new budget. Thus, according to James
McKinney, Chief, Field Operations Bur­
eau (FOB), FCC, the Commission is mov­
ing ahead with its plans to close selected
offices around the country by 1 October
1981 (see Dateline . .. Washington, D.C.,
July 1981 fo r details). A final decision is
yet to be made, however, regarding the
closu re of FOB offices in Cinc innati, Ohio
and Pittsburgh, Pennsylvania, as well as

8603 Conover Place, Alexandria, VA
22308
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the monitoring station in AnchOrage,
Alaska . These facilit ies could be closed
as early as December 1981 .

Goldwater and Oannemeyer
Introduce Legislation To Amend
The Communications Act

In a bill (S. 929) co-sponsored by all
members of the Senate Subcommittee
on Communications, Senator Goldwater
proposes to amend the Communications
Act of 1934 so as " to provide the Federal
Communications Commission (FCC)with
the authority to implement various pro­
grams which w ill result in improvements
in the administration of the Amateur Ra­
dio Service . . ."

Specifically, the bill:
• would allow the FCC to require that

radio frequency interference suppres­
sion techniques be incorporated into
electronic home ente rtainment devices
by the manufacturers.

• would permit the FCC to prohibit
delivery of rad io transmitters or ampli fi­
ers to any person unless that person first
exhibits a valid license.

• would exempt amateurs from the
secrecy provisions of the Communica­
tions Act (Section 605), thereby permit­
ting amateurs to disclose among them­
selves the content of transmissions
heard on the amateur bands tthts. in turn,
would permit amateurs to work together
in identifying and locating stations wno vi­
olate the Commission's Rules and Regu­
lations).

• would extend the amateur license
term to ten years .

The Dannemever bill (H.R. 2203) also
addresses the mailer of a voluntary moni­
tor ing program on the part of amateurs.
In addition , the bill would clarify the use of
volunteers by the FCC in the preparation
and administration of Novice Class ama­
teur radio licenses.

U.S. amateurs are encouraged tcwnte
their congressmen and senators, and to
request that they support the measures
set forth in the two bills.

Fowler Named To Head FCC
The Senate Commerce Committ ee in

May confi rmed the nomination of Mark
Fowler for the position of Chairman of the
Federal Communications Commission.
Fowler, whose term will extend into 1986,
is a Washington-based private broad­
casting lawyer who previously had serv­
ed as a Reagan administration transit ion
ottictar.

At his Senate hearing. the Comme rce
Committee encouraged Fowler to make
substantial changes in Commission man­
agement. Fowler, according to The
Washington Post, responded by empha­
sizing that he " would stress industry de­
regulation, cooperation w ith Congress,
and improved FCC management. "

The new Chai rman is taking office at a
time when the Commission faces the im­
pact of major technolog ical changes in
the field of telecommunications and
when equa lly significant changes in the
laws the agency administers loom on the
horizon.

R.F.1. Complaints
To Commission Remain High

According to Jeffrey Young, Enforce­
ment Divis ion , Field Operations Bureau
(FOB), FCC, r.f.i. complaints to the Com­
mission in the period January through
March, 1981 , inclusive, totaled 20,255.
This is down slightly Irom the 20,851 r.tt
complaints reported during the lirst quar­
te r of FY81 (October th rough December
1980, inclusive), but is still high enough to
cause the Commission concern.

01 the complaints received, 14,437
were re lated to the operations of CB sta­
tions; almost all of these complaints
(13,050) involved cases of alleged televi­
sion interferenc e (t.v.i.).

Amateurs were c ited in 1,020 r.t.i.
complaints, wi th only 519 01 these being
for alleged t.v.t Most worrisome, how­
ever, was the teet that amateur-to-ama­
teur interference (intentional interfe r­
ence) was cited in 469 r.f.i. cases . abOut
the same number of such c ases reported
in the previous quarter.
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Price Is
F .O. B. Transcona

KIT COMPLE TE
WITH

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

INCLUDES U.S.
Customs Duty

Two Elements $182
Extra Element, $130

/

(

MAONAVOX MX·40CC
converts Mid and Superband Signals to UHF
Channels 43 to BJ. Allows all sets to tune
wit hout costly separate sel ector boxes.
·Rated . 1by Consumer Reports.

ceu or write for Free Cata log

Other 75 ohm Cable Supplies:

2-way Cable Switch $4.95
F59A Connectors 10152.15
MT6UVFM Back of Set XFMR. _.. 52.39
2·way Spli tter $2.79
4-way Spli tter $4.39
F81 " F" Barrel $ .48
RG-59/U Coax 100% Foi l. 5 .101ft
Inli ne Grounding Block 51.89
Outdoor Matching XFMR 52.25
Indoor Malching XFMR 51.25
F61 Chassis Mt. Female _ 5 .48

PII"••hlP9lng ,dd 10% , S1.SO minimum.
COO ,dd S1 _5O. Ft• . R• • .•dd 4% .

OEM QUAD PRODUCTS LTD.

Buy two elements now - a third
and fou rth may be added later with
li ttle effort.

Get a maximum structura' strength
with low weight. using o ur "Tride­
tic" arms.

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

NEMAL ELECTRONICS
5685 SW 80th Street, Miami , FL 33143

Telephone: (305) 661·5534

Transcona . M.nitoba . Canada R2C 215
80. SJ Telephone (204 J 166-UM

P..... .."" . 11 ' u d•• inqujrn d;'KtI~

ranks every day. So popu lar is the TYRO
" fad" becoming that over 2,000 people
recently attended the fifth annua l con­
vention of TY satellite viewers in Wash­
ington, D.C., during April 1981.

The argument as to whether or not the
use of TYROs by the public is legal , how­
ever, remains unresolved. Acco rding to
Fritz E. Attaway, vice president of the Mo­
tion Picture Association of America (a
powerful Washington lobbying group in
the Capital): " Nothing is free. If enough
people buy TYROs and watch our shows
without paying .. . the economics of TV
prog ramming may well be destroyed"
(The Washington Post Magazine, 22
March 1981).

Other legal and ethical questions are
also being raised about the use of TYROs.
At present, 20 satell ite applications are
pending before the FCC. These satell ites
will be used for everything from inventory
surveys by large corporations to cred it
reference checks and fund transfers.
These private t ransactions cannot go on­
to satellites until the matt er of secrecy is
add ressed by the Commission. Such de­
liberations will necessarily examine the
legality of home TYRO stations.

Scrambling , of course, rema ins the
one obvious way lor satellite TV broad­
casters to prevent thett of service . To th is
end, the communications Satellite Corpo­
rat ion (Comsat) has already indicated
that it will sc ramble the signals it intends
to beam to Earth in the home satellite
subscription TV se rvice that corporation
wi ll inaugurate in the mid 1980s.

Oppositon To Woodpecker Grows
Since 1976, the Soviet Union has dis­

rupted communications on the h.l . band
throughout the world w ith a long-range
military rada r sys tem known as the
"woodpecker. " The system is so named
because of the rapid, pulse- like noise it
generates in communication receivers.
All radio se rvices operating in the h.l.
band have been affected by the Soviet
emissions . . . emissions which clea rly vi­
olate the ITU treaty to which the USSR is
a signatory. Wh ile the Woodpecker is a
nuisance, for the most part, it poses a
threat to human life in that the interfer­
ence it generates could cover up a May·
day ca lilrom a ship in distress.

Given the above, it is not unexpected
that opposit ion to the WOOdpecker is
growing on an international scale. So in­
censed are the Australians, in fact, that
amateurs there named 1 May 198 1 as tn­
tematrona! 'W' Day. On that day, letters
and telephone calls were made to Aus­
tral ian offi ci als as well as to the Soviet
Ambassador to Australia.

Whether the idea for International 'W'
Day catches on is yet to be seen. But
amateurs everywhere join their counter­
parts in Australia in condemning the Sovl­
et Union lor its continui ng vrotattone of
the ITU Rules and Regu lations.

R.F.1. Almost Scuttles Coverage
Of Shuttle landing

According to the Assoc iated Press, the
FCC ordered four field engineers to Ed­
wards Ai r Force Base after it was learned
that the equipment used by TV news
crews was interfering with communica­
tions on frequenc ies which were to be
used by the Columbia space shuttle on
landing. The problem was traced to the
ENG cameras set up at Edwards. These
units use a smeutransrmtter operating in
the TV auxiliary bands (1990- 2 110) MHz
and around 2450 MHz) to relay pictures
to a nearby control cente r. Unfortunately.
spurious emissions from the cameras
produced interference on the frequen­
cies to be used by Columbia in landing
(2200- 2290 MHz).

According to James McKinney. Ch ief,
FOB. FCC. everyone cooperated with the
Commission, and the problem was quick­
Iy traced to at least six of the fourteen
ENG cameras on hand. Replacements
for the defective units were flown to the
landing site and were operational two
hours before Co lumbia landed. Had the
problem not been resolved. however.
there is nrue question that network coyer­
age of the landing would have been cur­
tailed.

AMRAO Proposes Continental
Network For Packet Radio

The Amateur Radio Research and De­
velcoment Corporation (AMRAD), al­
ready investigating spread-spectrum
modulation techniques, is now active in
the development of a packet radio net­
'NOrk (AM NED.

According to David Borden, K8MMO, a
packet radio specia list w ith AMRAD,
" packetizing data is the process of
break ing up a log ical block of data into
sma ller units call ed packets. This sma ller
unit (data block) can be sent Irom source
to destination efficiently and error free"
through the use of small rmcrocomput­
ers. "The packet travels across the coun­
try passing from station node to station
node until it arrives at the destination
terminal node." The entire operation is
fully automated and promises orders of
magnitude improvement in the cross­
country transmiss ion of messages.

For more info rmation on AMNET and
packet radio in general, contact AMRAIJ,
1524 Springva le Avenue, McLean, VA
22101 .

Use Of TYRO Terminals
On The Increase

The use of te levision receive-only
terminals is growing rapidly, w ith oyer
5,000 satellite television buffs in the U.S.
now "going to the source" for their enter­
tainment. And wh ite the cost of a typica l
TYRO installation (complete w ith a 10·
foot dish antenna) typically exceeds
$3500, new satellite TY hobbyists join the
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10 meters coverage, including the new
30 meter band , w ith broad-band design
for instant band change w ithout receive r
" peaking"; typical sensi tivi ty f igu re of 0.3
uV for 10 d B S + NIN: 2.5 kHz a-pore c rys­
tal f ilte r (plus optional 1.8 kHZ, 500 Hz,
and 250 Hz filters): 9 MHz i.f. with 60 dB
rej ection; plus much more.

Styling includes molded Iront panel,
and matching aluminum top, side, and
back panels. Size is 4 -H x 9 % ·W x
12 -0. Price is $549. For more mtorrna­
non. contact Ten-Tee. tnc., Highway 411
East, Sevierville, TN 37862, or circle
number 104 on the reader service card .

\

\

..::0 .
~•__._ This i~ Rf Envelope Clipp;na-
_ ~_ the f••ture b4 inll used in n_
-._ '",",mitte. duilns fo, amateur

and m ilitary use.

Models Now Available
Collins 325, KWM ·2 ._, .. $ 98.50 ...
Drake TR·3, TR·4. lR·6, TR·4C.
T-4. UX. T·4X8, HXC $12&.50 fl.

Po$lp~id - Calif. Anide nh
add 6% Ta.

Watch for other mod. ls latar!

Here's what you can expect
from the OX ENGINEERING

RF Speech Processor ~.,• •

• 6 db INCRUst IN AVERAGE :••~.~
POWER

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

SPACE REQUIRm

• DCOlENT FOR
PHONE PArCH

• NO ADDITIONAl ADJUST· ::. ::
MOOS _ MIII:E GAl" ADJUSTS r
n lPPINIii LEVEL

• UNIQUE PlUG·IN UNIT - NO
MODIFICATIONS REQU IRED

-

MFJ Super Keyboard
Model MFJ-496

The MFJ Super Keyboard Model MFJ­
496 is a tull-tledqed keyboard that sends
C.W. , Baudot, and ASCII with a 256 char­
acter text buffer , 256 character program­
mable message memory, 4 automatic
messages, 2 random code practice
modes, speed and buller metering. back
space delete function, buffer memory
hold function, automatic serial number­
ing, repeaUdelay funct ion, and just plug
in a paddle and it's a fu ll-function keyer.

The MFJ-496 operates on 9-1 2 v.d.c.
01' 110 v.a.c. with an optiona l a .c . adapter
($7.95). Options are available including a
plug' in module for plugging the uni t into
the rmc or phone-patch jack, a loop key­
ing plug-in modu le, and a clock ptuq-in
modu le. The MFJ-496 is available fo r
$339 .95 plus $5 shipping and handling .
For more information, contact MFJ En­
terprises, Inc ., P.O. Box 494, Mississippi
State, MS 39762, or c ircle number 102 on
the reader service card. I!

•,

Ten-Tee Argosy H,F.Transceiver
The Argosy solid-state transce iver has

a Dual Power unique feature that is a
swtt cn that converts the Argosy from a
t o-watt QRP rig to a l OQ-walt s.s.b.lc.w .
transceiver. The unit fea tures 80 thrOUQh

KLM " Xpanded" 2 Meter Antenna
KLM 's "Xpanceo' a-element, a-meter

antenna offers improved effic iency and
performance for mounta in topping , reo
peater. point-to-point. and portable com­
munications . The 144·148-4X uses a
broadband dipole feed and produces 8.5
dB over a dipole at better than 1.5:1
v.s.w.r . The 4X is rear-mounted and de­
signed for horizontal or vertical polariza­
tion . The AG·142 coax balun is rated at 2
kw p.e.p. No tuning or matching are nec­
essary.

Strong alloy aluminum is used through­
out. All hardware is stainless steel, and all
elements are insulated from the boom.
For more information, contact KLM, P.O.
Box 816, Morgan Hilt, CA 95037 , or circle
number 108 on the reade r service card.

TUBES , SEMICONDUCTORS, IC's
DIODES AT SUPER lOW PRICES

IN DEPTH INVENTORY
EIMAC, SYlVANIA, GE, CETRON

3-500Z 93.50
4X150A 49.00
4CX250B 40.00
6JS6C 4.79
6L6GC 3.96
6LF6 5.16
6L06 5.40
6KD6 5.54
572BIT160L 37.00

5B94A 42.00
6146B 5.85
6360 6.50
7360 9.95
811A 12.00
8950 7.65
MRF 454 19.95
2N6084 12.95

Full Line 01Sylvania ECGReplacements,
Semiconductors, Always In Stock.
All Major Manufacturers Factory Boxed,
Hard To Gel Receivirtg Tubes At Dis·
count Prices.

CIRCLE nON REAOER SERVICE COUPON

Minimum Order 525.00. All ow 53.00 For
UPS Charges. Just Call! Toll Free
Number. 800-221·5802·3 Out Of Town.
Phone Number (212) 633-2800 City.
TWX 71().584-2460 ALPHA NYK.

Transleteronic, Inc.
1385 3ah STREET 8AOOKLYN. N .Y. 11218

r... 2U...33-aaoo
CIRCLE IS ON REAOER SEAVICE COUPON
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You can tell this power company where to DO.
To the campsite , worksite, cabin

or beach. Aboard a beet.on a camper,
in a pickup or trailer. Anywhere you've
got the need, Kawasaki can give you the
power. Dependable , qu iet, economical
power, from the easy- toting KG550.

This 36.6-pound lightweight is small
in price. yet big on features. Circuit­
breaker protection means there's no fuses
to replace. And individual AC & DC
outlets allow you to charge your car
battery and run other electrical needs
simultaneously.

Ask your local Kawasaki dealer
about the KG550 or one of the other
Kawasaki Portable Generators. He's listed
in the Yellow Pages.

OA
-

-

From 5CX) to 29(X} watts.

CIRCLE 143 ON REAOEA SERVICE CARD

Morse Keyer

515·262·1745

ISOPOLE
l«JR

ISOPOLE
220JR
129.95

MAST NOT SUPPLIED

ISOPOLE 144
$39.95

ISOPOLE 220
139.95

MK·1t
$79.95

tMT·1
$99.95

You may be losing up to half
the available output from your
vertical gain antenna because
of RF spillover. The amazing
AEA Isopole, with unique de­
coupling design, virtually elimi­
nates RF spillover and can help
you multiply your power In all
directions on the horizon rela­
live to an ideal half-wave di­
pole, or end-fed ncn-decoupled
"gain" antennas.

Morse TrainerContest Keyer

CK·1t
$129.95

tKT·1
$129.95

Keyer Trainer

AEA=~u::; STOP RF SPILLOVER
MORE KEVER FEATURES

FOR LESS COST $1:'9~~~
The remarkable AEA Morsematic memo
ory keyer has 35 fantastic features in­
cluding two AEA designed microcom­
puters, up to 2,000 character memory,
automatic serial number, beacon mode,
and automatic morse trainer mode.
The AEA Morsemallc Is already the un­
disputed leader In high quality multi­
feature Morse Keyers.

Visit or Call: LeRoy Koder, WD"CZO

G & K AMATEUR SUPPLY
2920 East 9th Street ,Des Moines, Iowa 50316

Say You Sawlt InCO
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Tile Sllortwu. Propag",on Hlndboo~

fly G. Jacobs, W3ASK and T.J. Collen, N4XX
Two leading authcnties on propagat ion have leamed up to produce
tile delinitive oook 0fI this subject. Propagation is axptamed in
language the reader can tul ly understand to produce his own pro-:::'::m~5.5d=:::~;perbaCk . $7,50, order:.
t:rf Dave Ingram. K4TWJ ..,.,..,..
M excepbonal sourcebook for every amateur Interested in aXing.
HIlre are the how-IO 'S of getting the most OX w~1l even limi ted
~>erating tme arid a minimum budget. For beginning and experl­
MCOO nxers. 176 pages, paperback , $7.95 . Order 1I'T165,

220 MHz FM fw til. R.dlo A""'.ur .JMt
by Julian N Jablln, W9lWI ~
The up-jc-uate guidebook 00 the advantages of the 220 MHzband,
Covers alilhe taiest data on opecatcns, gear, aM technology, plus
~ appendix oj 220 MHz FM suppliers. 192 pages, paperback,
$9.95. Order #1166.

Ameco Amaleur Aadlo
Cuntion I Answll Study Guidn
Easy-tO-Understand questions and answers based on the latest FCC
stUdy guides, plus sample exams, wi ll help you make sure you're
ready to sit 10( the license tests.
Ameeo Amaleur Radio Gelllral Clan CIASlUdy Guide, 64 pages,
paperback, $1.75. Order IIA034
Ameeo Amateu' RadioAdnnced Clln CIA Study GuHl., 64 pages ,
paperback, $1.75, Order IIA035,
Ameeo Amaleur Aadio Extra Clan C&A Study Guida , 64 pages.
paperback, $1.5<1. Order IIA036.

lb. PLL Synthesiz.r Cookbook
by HarOid Kinley
Acomplete. easy-to-toilowlook inside phase-locked loop (PLL) syn­
mesuers with how-to-use information for tocav's radiO gear. 279
P<lges, paperback. $7.95. Order·4H161.
Daslgning With FllIld·Eltect TllnaislOIl
by Si liconlx, inc" eu. Arthur D. Evans
Provides the tllI'Ory and the basic ~ign tools nee\led toutilize fi eld­
ellect transistors (FETs} rrcre elfective ly in electronic circu it de­
sign. Presents doesign examples tor a wide ra nge of applications.
293 pages, hardcover, $24.50. Order IIM162
111. 10 MeIer FM Handbook
by Bob Heil, K9EIO
Gives ail of the simple details for converting many CB rigs, h.f.
transceivers, and ccrrrrercat \lIllr to operate on 10 meter FM,com­
plete with VHF narsveters lor use on 6, 2, or 1'to meters. Alsoex­
plains the unique systems and propagat ion characteristics that oc­
curon 10 meier FM. 80 pages. paperback, $4.95. Order IIM150.

ftd.ral Fr.qlllncy Olr.clory: 2-420 MHz Inclusin
by Robert 8. Grove
Contains more than 100 ,000 listings 01 frequencies, agencies, and
locat ions of active U.S. gDIIernment communications stations
operating in the 2-420 MHz portion 01 the spectrum. Approximate ly
260 pages, paperback, $14.95. Order #G136.

Ameeo NlNlce Coda and Theory Pack'ga
Acempete tra in ing package containing the 128-page Novice theory
course and a 50-minute code cassette. which teaches how to send
and -eceve code up to 8 words per minute, and a 32-page book.
Also inc luded are FCC-type code and theory examinations to he lp
even a rank beg inner get a ticket fast' $6.95. Order IIA024 .
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THE 10 METER FM
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CR8 Ruurch S.rIIa
by Tom Knellel, K2AES
DireclOl~s of scanner frequencies lor the VHF aero band (108 to
136 MHz), energy industries and environmental a(llntllS, plus the
, 'topsecret" registry or U.S. governmem radioIrequencilS .Up-to­
date, compre hensivelistings or frequencies that wooldotherwise be
hidden from your scanner use.
Enarvy-Scan, 26 pages, paperback, $5. 95. Order 1IC151.
Air Scan, 26 pa(lls, paperback , $5.95. Order 1C152.
Ttla " T04l Stcrlt" A.glalry II U.S_G_nmanl Aadll FflqUlnclu ,
34 pages, paperback . $5.95. Order 1K:152.

flomBeverl gl s Thru Oscar-A Bibllogflplly
b~ Rich Rosen
A compete iist of every article that would be of interest to a radio
amateur that hasbeen oubuseeo over the tast 6~ years geterences
arerrom CO. Ham Rad io. 73. OST, proceedings at the IRE and IEEE
and Wireless Engineer, and much more. Over 292 magazines are
lisled with 92 subject areas referenced. Paperback , $27 .SQ. Order
IIH159 .
TIlII Final Exam
by Dick Bash, KL71HP
Amateur radio license exam manuals proven highly successful in
helping hamspass theFCCtests. Material for thebooks wasobta in­
ed by inlerviewlng actual applicants for the exams and collecting
and researching the questions they had on the exams.
Gen.ral Clan, 11Bpages, paperback. $9.95. Order IIB153.
Advanced Clln, 108 pages, paperback, $9.95. Order IIB154 .
Extra Clan , lOB pages, paperback, $9.95. Order IIB155.
NoviceCllss . 80 pages, paperback. $4.95 Order #8163.

The AadioPubllcations Group-The " 8il1 Orr Series"
These easy reading classics be long in the library at any active Ham.
Loaded With practical how-to lntorrnanon , wilh tables, cnans. and
tcrmufas arranged for handy reterence.
Bum Antenna Handbook , 200 pages, paperback. SS.95 Order
#R1 43.
Wire Antannn . 192 pages. paperback, $6.95. Order #R144.
Antenna Handbook, 192 pages, paperback. $695 Order #R145.
Cubical CUld Ant.nnas, 112 pages. paperback, $5.95. Order
#RI46.
VHf Handbook, 336 pages. paperback, $6.95. Order IIR147.

World RadiOTV Handbook 1981
The world'Sonly complete directory 01 international broadcasting
and TV siancos-jre established , autncruanve guide endorsed b~

tne world'Sleading broadcasting organizations. A comprehensive
lisling of srort-. medium-, and long-wave stations revised and up­
dated to reflect actual COnditions. Also includes special features on
listening gear, how to adapt older rece ivers tor use today, and OX
club activit ies. 560 pages, paperback, $16.95. Order #B097.

ElIly WiIIllIU : AColleclo, 'a GUidi ..JMt:-
by Anthony Constab le .. .~
seuaces lhepaths 01history which cu lminated inthe final appear­
enceof the wireless set. Man~ early sets are illustrated. along with
~stings otearlywirelessmanutacturers.Amusl tor th oseinterested
In wireless history. 160 pages , hardcover, $19.95. Order , S167.

Amaleur Aad lo, Sup. r Hobby .JMt
by Vince tucanr. K2VJ ~

Acomplete source or Intormation on what amateur radio is. How to
get started in amateur radio, somo 01 the theory behind thehobby,
plusexc lusives on the lives of some members 01 the amateur rad io
rommunily. 144 pages , paperback, 58.95. Order ' Cl 68.

-------------------------------------------
TOTALPRICETITLEQTY ORDER It•

Shipping charg<'s $2.00 per order. Shipping charges Book total
wa ived on orders 01 $50.00 or more. Books Shipped
best way. All orde<s are processed lhe day they are Shipping Charge
received, but please allow 30 days for delivery wrth in
North America. Grand TOlal

Signature required on all charge orders:

CQBOOKSHOP

Name _

Address _

cu, ---------------c==
slale------- z;p---eBl i
o Check 0 Master Charge 0 Visa
Card No, Expires _

X

76 North Broadway

;;![;~;;~;;:::[;i!!i;;~;;:::;;~ Hicksville, NY 11801
~ Order Date: _



MM·1
$199.95

ISOPOLE 144
139.95

ISOPOlE 220
139.95

ISOPOLE
144JR

ISOPOLE
220JR

$29.95 ea.
MAST NOT
SUPPLI ED

Laurel Plaza·Rte 198
Laurel, MD 20810

In MD, Call: 792·0600
CIRCL E 28 ON READER SERVICE CARD

CUSTOM TRANSFORMERS
lIEAVY·DUTY

RE1'I.ACf:MENT TRANSFORMERS

Call Toll Free: 800·638·4486

The remark ab le AEA Morsemat ic
memory keyer has 35 fantastic fea·
tures Includirtg two AEA designed mt­
crocomputers, up to 2,000 character
memory, automatic serial number,
beacon mode, and automat ic mors e
trainer mode. The AEA Morsematic is
alrea dy the undisputed leader in high
qual ity mullileature Mor se Keyers .

ALPHA An D POWilr Transforme<, , , , . • ,. , • . $210.00
ALPHA An s Power Transformer , .•. , . . , , . . .. ..•. ..... , .. $270,00
BTl LK·2O)) ~ale TfSnsform", . • ,. ,. , .. ••... . . .... . , , $1~00
COLLl NS3Ot..j Power Transformer , , , .. $1 41>.00
COLLI NS30S-1 Plale Transforme< , . , . .... .....•. .. . . . . . _ , $265.00
COlLINS ~16F-2 Powe<Tfsnsforrn&r.. .• ••.• , . • •... .. . .•.•.... •......... $110.00
COLLINS KW&1 P\Ille Trans former , $115.00
COlLINS PM·2 F'owilr Transforme<............. •.......... .....•. •.. , . , $ 95.00
DENTRON DTR 200Jt.·B Powe< Transforme<....•....•.•... , . . •. •. . . . • . . . . $145.00
DENTRON MLA 25OOPowetTransforme<, .• . . .. , . • . .. . • . . . . . . . . , .. .. $135.00
DRAKE UB P\Ille Transforme< . • . , . . ... • •. , • . . • . . . . . . . . • . . . . . . . . . . .• .. , $166,00
DRAKE U BOulboan:l ~afs Transformer....... ..•....... ........•... . • .. $210.00
GONSET GSB-201 or 201 MK IV Power Transformer . • . . • . • . • . . . . . . . . • . . . . •• $' 45.00
HALlICAAFTEAS HT.J2 Of HT-37 Power Transformer . •. •.•..•. •.•... . • . • . .. $110.00
HEATH HA·l 0 Warrtor ~.fs Transformer .. •........ •......•.•.. ..• , •.. . •. $130.00
H EATH 58-220 P\Ill' T'ansformer . ... •..... •. •.. •.•.•....•. _. • . . . . • . . .. $135.00
H EATH S8-22O Outboan:l P\Ille Transformer. . . • . • . • . . . . • . • . • . • . • • . • . . . . •. $195.00
HENRY 2KP\Ille Trans former $175,00
H ENRY 2K-4 Powe<Transformer . • , ••• , . • . • . • . • . • . . • . • . • . • . • • . • . • . • • . •. $175.00
HEN RY 3K-A Plaf. Transformer . • . •. •. •. •. • •.•. •.. • •..•.• • • .. • .• . • . . • . • $185.00
HENRY 3K-A DC Fi ller C/ldo.,.. • •. • . •. .. •. •.. • . • .• . • ..•. _. • . • . . • . • . . • . . $ 91>'00
JOHNSON Thunderboll Pla1eTransklfmolr .• . . .• _. • . • . • . .. . • . • . . . . • . • . . •. $1010.00
NATIONAl NCl-2llOOPowe<Transf_ _. •.• . • .. •. •. •. • •. •. •. •.. •. • . . • . $135.00
SWAN MK II or MK VI Pow.- Transformer . •. •. •. • •. •. •. • • • •. •. • • . • . • . • • . • $135.00

on'TllE·SllEl.T SPEClA l.S
"'-ATE llFMR IOOVACס2 • 1.5 AMP !CAS, 22lY2010 VAC Pri., 41 lBS . . • . • • • • . •• $16600
PLATE llFMR 20100VAC . 2.O AMPCX:S, ll~VACPri., 60 lBS. _. _.. • . • • •. $215.00
PLATE llFMR XlOOVAC . 1.5AMPccs.2X1 VACPri.,60 LBS. _ $215.00
PlATE llFMR XlOOVAC . 3.(I AM P ccs. 2XI VAC Pri., 120 LBS. __ $395.00
PlATE llFMR~ VAC . l D AMP!CAS, 11~VACPri., 11 lBS.. • •.•. • • . • $166.00
PLATE llFMR ¥Y't)<'(IQ(tVA(; . 1.5 AMP !CAS. 2XIVAC P1i, 6OlBS . . • •. •. . • . $220.00
PlATE llFMRtoXI vcre o.a .......ecca 11~VAC Pri., 11 lBS .• • •. •. • • . • . $1$5.00
ALMT llFMR 5.0vcr • JOAMP.11~ VACPIi. 95lBS. . . • . • . • • • • . • . • • . . $ 37.50
FILMT llFMR5D vct e tlOAMP, 110f220VAC Pri., 13.4 LBS $ 75.00
ALMT llFMR 75 vct e 21 AMP. 1051111VAC Pri., 9.5 LBS ,., $ 37.50
FILMT KFMR 7.5veT . 7'!i AM P, 11512X1VACPl1., 202 LBS $ 95.00
FILTERCHOKE:8.0 HY . l.5 AMP DC. IOKV 1n$., 41lBS.... •. • • •.. •. •. . • . • $166.00
SWINGING CHOKE: !>-JO HY . lD P DC. IOKV los.. 23lBS , . , $115.00
FILMT. CHOKE: JOAMP W .. -..ound RFf,IamenIC/ldo.e (l.8-JO MHZ). •. •. • •. $ 12.00

AU TJiiHSFOR"ERS AND CHOl(ES GUAllAHTEEO FOR 121110NTHS
.....,. ott-. aIM> a..I'. ~ II Wrtte!of '" queM ... any CUII_ 1nI,."",,-. d""',

"' ..-dDr.

iJil"U:lOU "'it. !.!)AIJJl <t'D. ~.
4007 For1 Btvd., EI Paso, Texas 79930 Telephone (91 5) ~5365

Please enter my lifetime subscription to CQ. I
understand and agree to t he terms described
above. which will also be descr ibed on my Con'
flrmation Certificate. Payment ;.. made by:

OCheck OMasterChil rge OVISA

Confirmation of Life Subscriptions
will be made by signed and
numbered certificates.

Yes, after a several year absence,
CQ is once again pleased to offer
LIFE SUBSCRIPTIONSl

A maximum of 150 numbered Life Subscriptions
will be made available for the balance of 1981 at
the rate of $280.00 each (20 times the current
one year subscription rate). Once again you have
the opportunity to give yourself price protection
against the almost inevitable magazine subscrtp­
tion rate increases in years to come. A single ln­
vestment now guarantees that you'll receive CQ
for the rest of your life without ever again spen­
ding a cent.

State' Zip, \'

Life Subscriptions will be issued only in the name
of a sing le individual. and are non-t ransferrable
and non-cancellable. Life Subscribers will be
verified periodically at no cost to the subscriber.
All regular issues, services and privileges offered
as a normal res ult of an ordinary subscription to
CQ are available also to Life Subscribers withou t
discrimination, with the exceptlcn of any
subscription incentives or premiums which may
be offered in the fu ture. Send your check today,
or charge your Li fe Subscription on Master
Charge or Visa and pay it out in Installments, but
bear in mind that a maximum of 150 will be ac­
cepted for the balance of 1981 . If a Life Sub is
right fo r you, don't wait , • , enroll today as
a CQ Lifer.
(Above notes app ly for OS subscribers only. Out­
side OS, write for rates.)----------------------
mu CQ M agazine

, 76 N . Broadway
Hicksville, NY J1801

Full Name (no lnltlals) _

Slgnature _

Social Security or Federal J. D. Number _

Street 1
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At last, for aI/ those who have written asking for the next
instal/ment, we have the last of our four-part series on
German WW 1/ communications equipment.

German World War II
Communications Receivers

Technical Perfection
From A Nearby Past

Part IV

BY DICK ROLLEMA·. PA0SE

Part IVconcludes the series with a dis­
cussion of the E 528 Koln receiver.
This receiver is unique in that it uses a
modular construction technique and
an early form of printed circuit. The
frequency readout system is a projec­
tion technique reminiscent of early TV
sets.At 94 pounds, this too would bea
little heavy to tote on your shoulder
while stroffing down the street.

-K2EEK

Short Wave Receiver
E 52 "Ko/n"

Some of the communication equip­
ment and related pieces of gear, like ra­
dar, were called after well known Ger­
man towns. The E 52 is an example of
this, because "Kdln" is the name of
a famous German town, in English
speaking countries known as Cologne.
We will use both E 52 and Koln when
referring to the receiver we are goi ng to
discuss now.

There can be no doubt that the E 52
is the ultimate of German receiver de­
sign of INW II days. It is another Tele­
funken design and became available
around 1943. The instruction manual

'v.a. Marckstraat 5. 2352 RA LEIDER­
DORP. Netherlands
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that PA0AOB put to my disposal for
writing this article carries the date
August 1943. The book says the E 52
was meant for short wavecommunica­
tions in the army and forgovernmental
organizations.

You get a first impression from it by
looking at photograph 12. The two
hinging lids that are lifted to show
some of the gadgets under them are
normally closed, of course. You prob­
ably notice the clean layout of the
front panel and the functional shape
of the controls. And that was done In
the days that "ergonomics" was an
unknown word. .. .

The dimensions of the radio are 24.1
cm high, 44.6 cm wide and 36.9 em
deep. Its mass is a massive 42.8 kg (94
Ibs.). The set can be run from 110-230
v.a.c., from which 60·96 watts are con­
sumed, or from a 12 v. battery. A vibra­
tor power supply is built in. There are
five frequency ranges, as follows:
Range I: 1.5-3 MHz, white scale on the

dial
Range II: 3-6 MHz, red scale
Range III: 6-10 MHz, yellow scale
Range IV: 10-17.6 MHz, blue scale
Range V: 17.6-25 MHz, green scale
The ranges are selected by the oblong
control to the left of the indication
"Frequenzeinstellung" (frequency ad­
justment). The frequency the radio is
tuned to can be read from the semicir­
cular dial. To avoid reading the wrong
scale the frequency ranges are tabu-

lated to the left of the dial and the tao
ble also shows the colorof the scale to
be read.

A dial like this only provides limited
capability to read the exact frequency.
Obviously the engineers who were re­
sponsible for the design of the E 52
didn't think this good enough and they
added a projection system to display
the frequency with great resolution.
To achieve this the shaft of the tuning
capacitor carries a glass disc on
which the calibration for each tre­
quency range has been deposited by
photographic means, like on a micro­
film . A small lamp illuminates the disc
from behind and the frequency the ra­
dio Is tuned to is projected by means
of a lens system onto a ground glass
screen that you see above the semlclr­
cuter dial in photograph 12. As only
the figures that belong to the selected
frequency range are displayed the
reading is unambiguous. In this inqen­
ius way a "dial" is achieved with an ef­
fective length of several meters. The
glass discs were individually callbrat­
ed for each receiver! A spare disc is in­
cluded as standard.

If the lamp falls the projection sys­
tem can no longer be used. No prob­
lem; the designers already provided a
built-in spare lamp and It can be
brought Into operation by turning the
slotted screw you see below the
ground glass screen. These lamps are
rather unusual as the filament is ott-

Say You SawltlnCO
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Fig. 9- This block schematic diagram shows the tine-uo of the "Koln."a short wave superheterodyne receiver with the tee-
tory designation E 52.

centered from the middle of the bulb. The receiver has been so designed 14, where one of the modules has been
This makes it almost impossible to ob- that one type of tube can be used in all set apart. All connections are made
tain one nowadays. But a determined stages. The tube is the miniature pen- with plugs and sockets as can be
collector Is not to be deterred by such lode RV12P2000 we encountered be- clearly seen in the photograph.
a simple fact. An Austrian collector of fore in the La 6 K 39 a and ten of them The connections between the mod-
German WW II equipment gave an or- are used in all. Only the rectif ier tubes ules are made through a " mother-
der to a factory to manufacture a ccu- in the power supply are of a different board" In modern terminology that can
pie of hundred of these special l ight type. Al l tubes can be reached by lift ing be seen at the left of the assembly In
bulbs. And so he and his fe llow cotlec- the two lids at the front top of the photograph 14. Some of the wi ring on
tors can go ahead for many years to receiver. This is shown In more detail In this motherboard closely resembles
come wi th their KBlns. At what price photograp h 13, and there you see how printed circuit wiring. It was not made
we will not mention.... PA0AOB's hand has just ret racted one inthe way we know it now but it certai n-

The E 52 was made in several mod- of the tubes by means of a specia l tool Iy used a similar technique. Not hing
els. The one you see in the photo- that Is sc rewed Into the bottom of th e new under the sun!
graphs Is In the possession of PA0AOB tube. In photograph 12 some of the The coil turret we met In the three
and is the most sophist icated model , tubes have this grip fitted and some previous sets Is not used in the E 52;
designated E 52 a. This variety has the do not. You also noti ce that the tubes probabl y It was too difficult to spli t it
poss ibi li ty to preselect four different di sappear completely in their ho lders . over different modules. Instead band-
frequencies that can subsequently be The set is cons t ructed completely in switches are employed. The switch
recalled by motor drive of both fre- modular form as we woul d call it now- decks can be found in di fferent mod-
quency range selector and fi ne tun ing. adays. Th is is shown In photograph utes and the same goes for the see-
The frequencies are indicated by dif-
feren t symbols you see on the table to
the right of the dial. The frequen cies AGC
that are preselected are entered In t his C2

,;;-" •
table by pencil. The frequency actually
selected is disp layed by its symbol in

R' R8the little ci rcular window above the RJ R7table.
The motor driven system operates CJ

marvelously. PA0AOB gave me a st rtk- OET R'
ing demonstration of it. He tuned an L~ I

e , -
s.s.b. station in on one of the amateur IF lamp -- r--- C, I e8
bands. Th is was " stored" asoneofthe ------ RI Inpreselected frequencies. He then start- m e'

L C2

ad theselectormechanlsm upon which I .» , R'
the motors rotated the range selector R2 R5
through all five ranges. The same hap- C5

,
paned with the tuning capacitor . When ,
finally the stored "cbar mel" reappear- • ''0 NEG •
ed the s.s.b. station could be read with-
out any retun ing! And that for a design
from a time when s.s.b. was unheard of Fig. 10- This simplified diagram shows the essentia ls of the detector stage in the
for mobile communicati ons. E 52 receiver.
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Photo 12- Superheterodyne receiver type E 52a, also kn own as the " K/)In. " The frequenc y the recelveris tuned to is project·
ed on the ground glass screen at the top. The openedhinging lids disclose the tubes and the metering facilities. Note also

the clean layout of the front panel and the functiona lly shaped controls.

tlons of the capacitor gang. A nice
mechanica l Interface problem.

But It's gettfng time to take a look at
the electrical line-up of the Koln. Fig. 9
shows it In the form of a block sche­
matic diagram. The mixer is preceded
by two radio frequency amplifying
stages and five tuned circuits. The
sixth sect ion of the six-gang variable
tun ing capacito r tunes the local oscil­
lator. As in most German receivers the
input is protected by a neon bulb. Link
coupling Is used in the double tuned
bandpass filters preceding the first
and second r.L ampli fiers. The oscil la­
tor signal Is inductively coupled into
the cathode circuit of the mixer tube.
The intermediate frequency is 1 MHz
and that, together with the five tuned
circuits in the r.f . pan. provides ex­
celfent suppression of the image re­
sponse. It is speclfied as at least
1:50000, which works out as 94 dB. At
which frequency this applies is not
stated so we must assume it is never
less than the stated value. The mixer is
followed by a fixed tuned bandpass fil ­
ter at t MHz with no less than six tuned
circui ts. It is followed by the first I.f.
ampli fier. The tube drives a quartz crys­
tal flIter with continuously variable
bandwidth. This system was explained
In Part I of th is arti cl e so we will say
nothing more about it here. A second
I.f. amplifier fol lows and another crys-
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ta l filter section. Then comes the final
l.f. amplifier that drives the detector via
a single tuned circuit at 1 MHz. It may
be Interesting to quote what the speer­
ffcatton of the E 52 states about the i.f.
selectivity: The bandwidth is con­
tinuously variable between 0.2 and 10
kHz. Further details are given in the tol­
lowing table:

Attenuation Detuning at bandwidth
wide narrow

3 dB 5 kHz 0.2 kHz
40 dB 10 kHz 1 kHz
60 dB 13 kHz 2 kHz

Not bad for an almost forty yearold de­
sign, don 't you think? No wonder that
Arthur, PA0AOB, uses his Kdln as the
main station rece iver and that he is en­
tirely happy with its performance,
even with the aAM and strong si gnals
of today.

The detector tube, a pentode, as you
may reca ll, proves detection of the sig­
nal, vol tage tor the autcmatlcqaln con­
trol and audio amplification as we ll.
We' ll come back to that in a moment.

The b.f.o. is continuously variable.
But when the b.t.o. cont ro l is moved In­
to one of it s end positions a quartz
crystal is swi tched Into the circuit and
the b.f.o.is then crystal co nt rolled at a
frequency of 1000.9 kHz, thereby caus­
ing a beat note of 900 Hz with the 1000
kHz i.f.

The detector tube drives the final
a.f. amplifier that gives output for
headphones. An extra winding on the
output transformer that is in series
with the cathode circuit provides neg­
ative feedback. At the beginning of
this article we mentioned that the de­
signers were compelled to use one
type of tube for all stages of a receiver,
which fact must have caused them
many headaches. The detector stage
of the E 52 is a good example of the un­
conventi onal ci rcuit ry they had to re­
sort to. The actual c ircuit o f the detec­
tor stage in the Koln is very complicat­
ed . I have therefore drawn fig. 10 in
wh ich only the essential s are shown.

The final 1.1. amplifier drives the
detector via a tuned ci rcuit wi th land
C2. The anode VOltage for the tube is
fed to a tap on the coil and is decoupl­
ed by C1. The suppressor grid of the
tube, together with the cathode, tunc­
tions as the diode for the i.l. signal.
This is fed to the suppressor grid vi a
C3. A1 is the load resistor over which
the audio voltage is developed. This is
fed to the control grid via block ing
capac itor C6. The tube now acts as an
audio frequency amplifier. Because
the cathode is grounded the tube re­
ceives its proper negative grid bias
voltage from a negative supply via A2.
The sc reen grid is the anode for the a.f.
signal, so the pentode function s as a
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Photo 13- PA0AOB's handhas just pulled one of the tubes out of its socket. The tube is a pentode type RV12P2OQO and it is
used in all ten stages of the receiver.

..'""....
Photo 14- The E 52 receiver is constructed from easily interchangeable modules. The module at the right has just been re­
moved. All modules plug into a motherboard that carries the intermodule wiring. Some of th is wiring is in the form ofa kind

of early printed circuit!
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triode at a.f . The amplif ied signal ap­
pears over A5 and via block ing capaci­
tor C8 the a.f. signal reaches the vet­
ume control. From the sli der of this
pot the signal is fed to the grid of tne ti­
na! ampl ifier tube.

The negative voltage that Is devel­
oped at the suppressor grid as the re­
sult of recti ficat ion of the 1.1. signal is
used for automatic gain control. But
the control must be de layed. That
means that the control volt age should
only be applied to the tubes when the
input signal at the receiver exceeds a
certain level. To ach ieve thi s the neqa­
ttve voltage at the suppressor grid is
fed to the anode of the tube via R3. The
anode functions as a second diode,to­
gether with the cathode. Via R4 and
decoupllng capacitor C7 the cont rol
voltage Is fed to the controlled stages:
the two r.f . amplifiers and the three Lt.
amplifiers. How is the delay acti on ob­
ta ined? The anode of the detector tube
at f irst cannot become negative be­
cause a positive current is flowing to­
wards it via A7, a resi stor o f 6 meg­
ohms that is connec ted at the right to
a voltage divider over the h.t. As long
as this current exceeds the " negative"
current throu gh A3 the anode is held
slightly posit ive and the " diode" con­
ducts. At a certatn moment the suppres­
sor grid becomes so negative that the
diode(anode)current becomeszero and

when the negative voltage increases
further the anode and the a.g.c. line go
negative and control starts.

There is one more interesting aspect
around the detector. The b.f.o. signal Is
also fed to the suppressor grid via C4.
This has an unwanted effect that the
b.f.o. becomes rather strongly coupled
to the last Lt. amplifier. This means
that b.t.o. voltage can find its way back
into the Lt. amplifier whilst on the other
end i.f. signal can get into the b.f.o. ctr­
cult and could tend to synchronize the
b.f .o. frequency when strong. To avoid
these effects a bridge circuit is formed
that inc ludes the center tapped coil L
and capacitors C3. C4 and C5. The lat­
ter is a trimmer capacitor and by proper
adjustment the bridge is balanced and
a very effective decoupling of final i.t.
tube and b.t.o. has been achieved.

The gain control consists of two po­
tentiometers on one shaft. On peel­
tions " A1 ungeregelt" and " A3 ungere­
gelt" o f the mode cont rol selector (A1
without a.q.c. and A3 without a.g.c.)
one pot controls the screen grid volt­
age of the two r.t . tubes and the first
and second Lt. tube and the second pot
the audio ga in. In positions "A1 gere­
gelt" and " A3 geregelt" (A1 with a.q.c.
and A3 with a.g.c.) of the mode se­
lec tor, only the aud io gain cont rol is ac­
tive and the screen grid voltage re­
mains fixed.

The automatic gain control voltage
of the receiver is also made available
on a socket. This is used In case of dl·
verstty reception using more than one
receiver. In this case the a.g.c. o f all re­
ceivers is paral leled and so the receiver
with the highest input signal automati­
cally dominates in the output signal.

Although the power suppl y part of
the E 52 features several interesting
aspects we will not go Into detai l here.
Instead we end the discussion of th is
fine set by looki ng at some of the built­
in checking facilities.

By open ing the two lids at the front
the by now familiar test meter is d is­
closed, as can be clearly seen in
photographs 12 and 13. The tnstru­
ment carries two pushbuttoms for
checking the heater and anode volt­
age of the tubes. The correct readings
are Indicated by a red resp. blue sec tor
on the meter face. The pushbuttons
carry the same colors. The cathode
current o f the ten tubes In the receiver
can also be individually measured. For
th is purpose there is a pushbutton ad­
jacent to each tube.

It is also possible to check the a.t.
output level. This is done on set no ise
in the position A1 of the mode switch
at a frequency of 2900 kHz and with the
bandwidth cont rol at position " wide."

But there Is an even more ingenious
test possible that provides an overall
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check on the proper performanceof the
receiver. For this test the pushbutton
for measuring the output level is de­
pressed so the meter indicates the
noise level at the output. The band­
width control is now rotated so that the
bandwidth Is decreased. The output
noise decreases as well and the band­
width is adjusted such that the meter
reads the right edge of a black seg­
ment on the meter face. Now a second
pushbutton is depressed together with
the one for output level. This button
shoncircuits the input circuit of the re­
ceiver. So the noise that is generated in
this input ci rcuit Is removed from the
grid of the first tube.The meter read ing
should now decrease to the left edge of
the black segment. If this is not the
case the radio is not in optimum condi­
tion and the tubes shou ld be checked.
If these seem to be ok then the receiver
must be turned into the repa ir shop.

Finally there is a pushbutton for
checking the frequency calibration.
This uses harmonics of the quartz
crystal in the b.f.o. on 1000.9 kHz. A
special circuit is provided that equal­
izes the signal strength of these har­
monics over the whole frequency range
of the set. In each of the five ranges a
single check point is indicated on the
projection dial in red. When the radio is
tuned to zero beat on the proper har­
monic the reading on the dial should
not deviate more than a specific
amount from the red mark. The accept­
able deviation varies from less than 2
kHz In range 1to less than 15 kHz in
range V.

And with this we end the discussion
of the E 52.

Conclusion
The author Imagines th at some

readers might like to know more about
the four receivers we have described
or abo ut German WIN 11 radio equip­
ment in general. For Instance, where
these sets can be found (not easy!).
Your scribe Is not a collector himself
and he Is therefore not In a position to
answer these questions properly. The
only thing he did was to describe the
radios for which the material was kind­
ly provided by Arthur, PA0AOB. The
author has therefore agreed wi th
PA0AOB that any letters should be ad­
dressed to him, because Anhur is the
expert in these matters. His full name
and address is as follows:

Arthur O. Bauer, PA0AOB
Pater Pirestraat 29

DI EMEN
Netherlands
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HUGH CASSIDY, WA6AUD

1==========1~ ~ ~=========I
NEWS OF COMMUNICATIONS AROUND THE WORLD

OX comes slowly up this way,
SloWly, slowly!
A little slower every day . . .

P erhaps in the newer DXer we again
see our youtrru! endeavors. Or, on the
other hand, we start to realize that per­
haps we have been around the bands for
a long time. Last week one of the newer,
ever-enthusiastic OX types was by to dis­
cuss the state of the art and the need for
OXers . We listened attentively-one al­
ways should where OX is concerned.

" This has been a great year," th isQRP
type advised us. " I made the ARRL Na­
tional Convention, the Division Conven­
tion , and two OX gatherings. Each was a
swell time. I rea lly enjoyed it. I really did ."

At this point we were not hearing any­
thing startling and new. DXers always en­
toy the better things . Good conversation,
good food, good times, and good tall tow­
ers! And wherever OXers gather the
times are good. But we had to know
more. We urged the CRPer to talk, wish­
ing to know why he had enjoyed himself.
We had to know the highlight~. It wa s not
'Nhat we expected .

"I t was the grand banquets, of
course," advised the QRP-type, " all
those people, the long speeches, the big
names that were introduced, the heat
and the cold food. Maybe th ings were not
always going just r ight but just 10 be there
was something . Really something." We
y.,.oere beginning to wonder.

" The OX Forum?" he continued in an­
swer to our probing. "Well, I met these
fellows from the rnld-west and we got to
talk ing ... that was at the National . . . so I
missed that OX Forum, missed the ARRl
Forum also. At the Division meeting I
think I was ta lking w ith some fe llow about
the new tower he was putting up and nev­
er made that one. Come to th ink of it, I
didn't make the others either. But 1oon't
think I missed anything, did I?" Perhaps

77 Coleman Dr., san Rafael, CA 94901
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the weight of the years was heavy on us, I
and we fought hard to suppress a groan.
This shining-faced DXer, long in need.
strong in desire, but weak in OX back­
ground, had wandered through the wrong
doors.

What could one say? One usually at­
tends the grand banquets because there
is seldom anything else doing. Bul all
those names 01 the semi-celebrities are
quickly fo rgotten, thankfull y. The forced
jokes, the awards, the self-stimulating
laudatory remarks all w ill eventually ap­
pear to be prog rammed . But the OX For­
um! That is where truth is unveiled.
'ItI!1ere passions rage, and cold facts , or
altered versions thereof, preva il. There
always is a shining moment in time. soon
gone and never to be found again. A true­
blue DXer can miss anything but the OX
Forum! A true-blue DXer never does.
Never!

All OX Forums are good: some are
even better. This is where the demand is
voiced as to why the DXCC Desk is so
slow in processing cards. There are th e
trial balloons for possible changes in the
DXCC rules. There you'll hear the expla­
nations why some OSLs a re not being ac­
cepted. And there you w ill luckily get the
>M:>rd on new country status or, perhaps
even better , the eternal attempts to ex­
pla in the inconsistencies or contradic­
tions in the OXCC Country Criteria .

All true-blue DXers know that the OX
Forum has no comparison. In moments
of confidence, they will acknowledge that
the OX Forums are far superior to the big
double-program days at the Roman Coli­
seum, the drum-rona at Place de ta Con­
coree. or the thi rd day at Gettysburg.
How could it be otherwise at a moment of
truth?

One must listen carefully. The moment
is fleet ing and the flash of OX insight is
quickly gone, possibly not even noted but
by the most acute. But listen and watch, it
is often there.

The depths of OX insight, on further
calm reflection, are deep! We learned
that Transkei and Bophuthatswana are
not considered as meeting the DXCC cri­
ter ia because they have not been issued
a block of call signs by the ITU . Amazing!

Mother time we learned that4U11TU be­
came a country because someone want­
ed to do someone else a favor. Startling !
.And some efforts are memorable be­
cause of a stout defense of the undefend­
able. This was true when W 1RU took to
the boards to delend the Okmo-rortstnma
decision. You might still disagree, but he
met every charge head-on and was still
standing there undomtnated at the final
bell.

Sometimes there is fear and confusion
at the OX Forum. The charge of the right·
eous OXers is a terrible sight to see. And
should the defender of the fai th and the
OXCC Country Criteria stand last and re­
pel the assault, there is always the rally'
Ilg cry, " Why didn't you answer that let­
ter 1wrote back a couple of months? And
never mind the explanations, j ust tell me
why ! !! "

It was sad to think thai our visiting
ORPer had missed, not once but several
times, the golden chance for OX knowl­
edge, for no two OX Forums are ever the
same. Eac h is new and bright and unique
unto itself. And shou ld one wonder , per­
haps even take time to stop and question,
whether all of th is is true and to be fully
embraced by all OXers, j ust note where
W6AM is at the OX Forums- always in
the front rr::m right in front of the speaker.
One does not get to the top by gassing
about how high the tower in Boone Coun­
ty is. One gets there by knowing the OX
word ! And you get it at the OX Fcrums..
Always !

Perhaps the word might be confusing.
This is notto be a matter of worry.Top OX·
ers are always aware of when to be con­
fused. when to worry. But OX Forums are
the re to be enjoyed. True-blue OXers are
always there because of joy and nothing
else. Never miss a chance to join them . ..

OXCC Notes
As summer neared, there were indica­

tions that the OX Advisory Committee
might come to a decision on country stat­
us for the Sovereign MilitaryOrderof Mal­
ta. Those who managed to get by the
opening paragraphs a few months back

Say You SawltlnCO
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Here they are! T he latest editions. World,
famous Radio Amateu r Ca llbackS, the
most res pect ed and comotete listing of
raere amateurs. UslS ca lls. license classes.
address Information. Loaded wi th special
featu res SUCh as ca ll cha nges. p refixes of
the world, stan dard time Charts, world.
wide QSL b u reaus, an d more. The U.S.
Edition features ove r 4 0 0 ,000 list in gs.
wi t h over 100,000 c ha nges f rom laSl
yea r. The Forelq" Edi t ion h u over
300 .000 list i n gs. o ver 90 ,0 0 0 changes.
Place you r order for t he new 1 9 8 1 Radio
Amateur caneccse, ava ilable now.

When ~ comes to
AMATEUR
RADIO QSL's ••.

zant of there being Eastern and Western
Carotlnes. Years back, almost thirty
years ago or so, there were the Carotlnes
and Palau. Then they changed things so
there were the two Caroltnes. Any
changes are expected to put things back
just the way they were in the early fifties.
Palau and Caroline. No gain. no loss.

All 01 this involves U.S.Trust Territories
in the Pacific, and any changes in status
are subject to review and approval by the
United Nations and the U.S. Senate.
Speedy action is not expected. All of this
reverts to what the situation is reported to
have been back in 1954, but a check of
OSTs for that year did not turn up any ret­
erence. Anyhow. that is the story on Pa­
ao.give or take a few sharp edges.

On the CW DXCC, there may be a
change on th is award one of these days,
but there probably w ill also be a Jot of
rear-guard sk irmishing. A matter of con­
tinuing controversy has been the accep­
tance of credits for this award when one
station is on c.w. and the other is on s.s.b.
/J.s repelling as this may be to DXCC pur­
ists, it gets even more so when cases are
cited of a c.w. counter for this award in­
wIving a DX station that knows little or no
c.w.. but merely responds to a rattle of
noise on his receiver, he being only on
s.s.b. From inception many have lought
to make only two-way c.w. contacts valid
counters; from inception some who were
aware of the aberration worked c .w. to
s.s.o. to gain some rare and coveted
country.

At the Visalia International OX meeting
a few weeks back a show of hands on the
topic showed the feeling to be almost un­
animous lor a change to c .w. to c .w. only.
Although there might have been a few
more, a quick count of those in favor of
the present system showed only four
hands up. Not quite unanimous was the
point made later.
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may recall that the possibility was dis­
cussed at some length then.

The word was that the DXAC was divid­
ed on the matter but w ith a possible slight
edge towards affirmation . Probably th is
was included in the DXAC report to the
ARAL Board of Directors lor their m id­
year meeting. and the final word should
be out. possibly within recent weeks.
Oieck earlier copies of CO for th is year
for further information on SMOM and why
it is considered a DXCC country.

Out in the Western Carorines Palau wilt
go independent. or is going independent.
and this changes things a bit yet changes
nothing at alt. Presently you are cogni-

ORDERTODAY!

Order both ecoxs at the ~me time for
$31A5 Including shipping.

Each Shipping 1,"1

$16.95 $2.55 $19.50

$11.95 $2.55 $20.50U uSCallocm

o Fore'llnc.,_

Pegasus on blue field. red iettennq 3· wide J:

3" high. ereat on jackets and caps. Sorry. no
cameners.

IWIIO AM">'" IIb kca ao IMC.

A Dept . Q. _..
925 SherwOOd Drille
Lake Bluff. IL 60044. USA

O rd er from your dealer or directly from
the punttstrer , All d irect o rden add $2.55
for shipping. Illinois residents add 5"'­
ules tilK .

~ SPEC IA lliMITEOOFFER!
r!:1!.....1it Amat eur Radio
~ Emblem Patch
~...-, onty $2.50 postpaid

Dave Gardner. K6LPL
Last Spring you heard Dave from Juan

Fernandez/CE0. This October Dave says
that you will hear him from either Kerrne­
dec or from San FelixiCE0X.

There has been no activity from San
Felix for a number of years. and th is un­
doubtedly will bring a few into the pile-up
for this inc reasingly needed country. In
recent years a number of efforts were
aimed but never quite made it all the way.
In May Dave sa id that he has the neces­
saryoperating permits and papers and is
confident that this one will come off.

One of the reasons given for San Felix
not being heard has been reports that the
island has been used as a detention point
by Ch ilean authorities in connection w ith
the unsettled political si tuation wh ich has
plagued Ch ile for some years. However,
recently Ch ile has been ab le to stabilize
the various matters which sparked the
unrest.

Dave was at the Visalia International

W4WMO'"
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The accompanying photos were taken at the Visalia International OX Meeting, There
were hospitality rooms that never ran dry, warm weather, the snow-capped Sierras in

the background, and Sequoia National Park just an hour away.

OX Meet this year making a slide presen­
tation of the Juan Fernandez effort. It was
good, fast-paced, good photography, and
well presented. Then at the prize drawing
Dave picked up the first prize, a Kenwood
TS-830 which he loaded into the trunk of
his Rolls Royce and headed down the
road to Los Angeles.

Whatever one may think about the OX­
ers in the western reaches, it must be
acknowledged that they have something.
Anyhow, listen for Dave this October.
One way or another he'll probably attract
acrowd. If you need one or the other, San
Felix or Kermedec, he may have sene­
thing fo r you.

Some Hot OX Notes In Short Pants
At the Visalia International OX gather­

ing OL7FT was asked about possible Al­
bania reunions. Fran k just shook his
head, acknowledging that it was time for
a reunion in ZA-Iand, but cautioning that
while they continue to look and hope for
another opportuni ty, nothing is certain.
"Tell the fellows to be patient," Frank
said.

On the 7Z2AP OSL questions the word
was given that queries during WAAC 79
and a list from the Saudi government indi­
cated that7Z2AP was not among the sta­
tions authorized to operate.

All of this might have been conclusive
had not Alfred Flipos, 7Z2AP, come run­
ning to the rostrum waving documents
and asking for the microphone. AI point­
ed, both in pride and indignation, to the
signature of the PT&T Minister there in
Saudi, all this putting the whole matter at
sixes and sevens. On one side the OXCC
Desk is trying hard to ensure the validity
of operations and receives official com­
munications from a toreiqn government.
Then the station in question produces
what appears to be valid documentation.
And further, aswas noted by some speak­
ers, the station operated for a consider­
able period of time, and did soqutte open­
1y and with some expectation that any ille­
gal or non-authorized operation would
have been quickly and firmly quashed.

What could one do? As one said, or we
think he said, "I am only one of the seven
Solomons on the Awards Oommtttee!"
Eventually the matter will be straightened
wI.

W1 BB is out with another of his fine
tsu.rneter bulletins. Stu does this as a
personal effort and will supply you with
the bulletin when you send him a self­
stamped, self-addressed envelope. With
the sunspot cycle slipping, the lower fre­
quencies will be showing more life, and it
can be interesting to find what OXthere is
on 160. Not only OX but sometimes a sur­
prising amount of action,

ARI, the Accociazione Hadioamaton
Italiani, was on from the Cheradi Islands
in the Gulf of Taranto in late June with the
special call1J7. That was the call expect­
ed to be used. This is an Italian naval

Jim Rafferty, N6RJ, of the ARRL OX Advi­
sory Committee catches some questions
at the Visalia OX Forum. Some suspected
thatJim was saying what Custer did at the
UWe Big Horn. "Where did all those in-

dians come from?"

Don Busick, K5AAO. Don had to have a
flying wedge break the way into his room.
Why? It was the site of Madison Electron­
ics hospitality hour, When Don arrived
the suite was wall-to-wall with DXers.
True-blue OX types generally are found

where the action is!

What do Big Gun, Top '0 the Heap DXers
do at the Visalia OX Meet? They read OX
IS!, the bible of all true-blue DXers. And
Don says that on page 140 you will get the
whole story-what the rock paintings in

the Palo Verde canyons tell.

ff you are an old-timer, or even a new­
comer, you snono recognize one or both
of this happy pair. Tom Taormina on the
left will be recalled by subscribers to the
old West Gulf OX Bulletin; he was an edi­
tor. On the right is the W6TI OX Bulletin
operator, Bob Vallio, W6RGG, who has
put out the Sunday night word for more

than 12 years running,

Don Search, W3AZD, of the ARRL DXCC
Desk runs the gauntlet ofquestions at the
Visalia OX meeting. "Wilt Palau be a new
one?" "When will Transkei and Bopthua­
swana count?" "Why won't my 7Z2AP
OSL be accepted?" If a OXer had a com-

plaint, Don heard it!

A couple of European OX types. Frank
Turek, DUFT, an Honor Roll type wel/·
known for his efforts over the years. On
the right is DJ0UJ, Bahri Kacan, now liv­
ing in Munich, but whose family is from

Albania.
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base. It qualifies for the IOTA (Islands on
the Air) Award handled by Geoff Walls!
RSGB OX News in England. and there
was a chance for a new prefix lor the pre­
fix hunters. and they are numerous. Just
check the WPX report elsewhere in these
columns.

Early this month. around August Srd to
pinpoint things. Michael Harodecki.
WB2TKD. and Bob Hazelton, WB2IVX.
will be in Labrador and signing V02. They
will operate for a week,80 through tome­
ters. a ORP ooeranon. keeping in mind

that QRP is a relative term. and will be on
beth c.w. and s.s.b. Theywill be in Zone 2
for WAZ.. and if you think that because it is
close that Zone 2 is easy to catch , some
have found otherwise. QSL to their home
calls in the CB. S.a.s.e. or s.a.e./IRC
needed.

Some with long memories will recall
Rockall and specu lation on possible
country status, but your memory will
have to be back about ten years. The final
blow was a claim tha t the rock out in the
Atlantic was realty a part of Scotland.

There are some disclaimers. Ireland say.
ing that Rockall was always considered
part of the ancestral lands. Hugh vance­
grilt, now WA4WME. some years back
was in Europe and scouting a possible
Rockall effort. The problems in land ing
from a boa t were always considered for­
midable. the swell at times running 10 to
15 feel. In storms waves are said to break
right over the crest of the rock, 80 or so
leet above sea level. Anyhow, WA4WME
says that back when country status was a
possibility , he made some scouting runs

CLOCK KIT

DOWN CONVERTERS
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HAL 2304 MHz Down Converters
(t req . range 2OOOMHzJ2500M Hz)

Summer Special!!!
2304 modellt2 kit (with pre-amp) $59.95
2304 model n kit (with High Gain Pre-Amp) $69.95
All above models with Coax fillings In & Out and with

Weather Prooled Die Cast Housings
Factory Wired & Tested $50.00 additional
Power supply kit for abo,e S24.951buill 534.95

..

HAL 19 FOUR·DIGIT SPECIAL- St.95. OPERATES ON
12·VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC
AND ALARM OPERATIO N

6-DIGIT CLOCK. 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC Gl0 PRE·DRILLED PC
BOARDS, 1 CLOCK CHIP. 6 FND READOUTS. t3 TRANSISTORS, J
CAPS, 9 RESISTORS, 5 DIODES, J PUSH ·BUTTON SWITCHES,
POWER TRANSFORMER AND INSTRUCTIONS.
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ACCUKEYER

PRE·SCALER KITS

FREQUENCY COUNTERS
COMPLETE KITS' CONSISTING OF EVERY ESSENTIAL PART NEED­
ED TO M AKE YOUR COUNTER CO MPLETE. HAL-600A 1·DIGIT
COUNTER WITH FREQUENCY RANGE OF ZERO TO 600 MHl' .
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE
FOR HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION TIM E
BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE
AVAILABLE, ACCURA CY 1: .00 1%. UTILIZES l().MHl' CRYSTAL 5
PPM ,COMPLETE KIT, , , , " , ..$129
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VISIONS HA VE ALAEADY BEEN MADE. 1.0 SEC AN D .1 SEC TIME
GATES, ACCURACY 1: .001%. UTI LIZES l (}-MHl' CRYSTAL 5 PPM
COMPLETE KIT , $109

HA U79 Clock Kit FREE with every Counter
Plus A FREE In-line RF Probe.

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED
THRU AND SOLDER FLOWED G·l0 PC BOARD,1·561"s, 2·1.-02, AND
ALL ELECTRONIC COMPONENTS. BOARD MEASURES J v. " 5V.
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DELU XE 12·Bu n ON TOUCHTONE ENCO DER KIT uhl'l',nll tne ne*
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Comes * ,lh its o* n twc-tc ee llJlOd'l'ed ll iuminum cabinet. MellSure$
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lind aU neee$$ary comPOf'lents to " n ish the kit
PRICED AT _ S2t.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVI SED VERSION OF FOf l noSll * no * ISh 10 mount U'lot! encoder In iii hand-neld unit. the PC
THE VERY POPULARWB4WF ACCUKEYERORIGINALLY DESC RIB- board measu'es only 91t6" " 1'4 "_ThiS part ia l kll * ,th PC oo.a'd .
EO BY JAMES GARRETT. IN QST MAGAZINE AND THE 1915 RADIO cryslill . Chip i1nd components
AMATEURS HANDBOOK. SHU t S PRICED AT . . 514.95

ACCUKEYER- MEMORY OPTION KIT THIS ACCUKEYER MEMORY =- iO:'"'l •• lo& /

KIT PROVIDES A SIMPLE. LOW COST METHOD OF ADDING ~1i
MEMORY CAPABIU TY TO THE WB4WF ACCUKEYER. WHILE ~ . ' ' "\. • •
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOVE ac-
CU KEYER, IT CAN ALSO BE ATTACHED TO ANY STANDARD Ae- " H A L" HAROLD C . N OWLAND
CU KEYER BOARD WITH LITTLE OIFFICULTV. SI $.95 W 8ZXH "':' _

SHI PPI NG INFORMATION ORDERS OV ER $20.00 WILL BE SHI PPED POST PAID EXCEPT ON ITEMS WHERE AODlTlONAL CHARGES ARE REaUESTED
O N ORDERS LESS THAN S2000 PlEASE INCLUDE ADDmONAL St .50 FOR HANDLING AND MAILING CHARGES SEND SASE FOR FREE FLYER

HAL300PRE .. ", .J. •••••• .• . .•••••• . . . •• $14.95
(P' e-d"lIed Glu boa 'd and all components)

HAL 300AlPRE , $24.95
tsilme as eecve * .th preamp)

HAL 600PRE "., , . $ 29.95
(P,e-dnlled Gl0 boa'd and all components)

HAL 600 AlPRE , , $ 39.95
. (Sa"", as llbowa but * ,th p,eilmpl

..

HAL 1G H~ PRE·SCALER VH F & UHF INPUT AN D
OUTPUT DIVIDES BY t OOO. OPERATES ON A SINGLE
5VSUPPLY PR E·BUILT & TESTED $19.95

HAL-TRONIX P.O. BOX 1101 , SOUTHGATE, MICH••B18. PHONE 13131 28.·17B2
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The WPX Program
the Swedish government. A OXer from
way back, Erik gained DXec in 1958. It
was not unlit 1972 that his work took him
to foreign countries. Erik snowed Irom
East Island that year signing CE3AOF/0
and SM2AGO/CE0. The next year he was
in the Falklands signing VP8NI, and in
1974 he was in the Caribbean signing
SM2AGOIHK0 from San Andres and
HK0AB from Serrana Bank.

In 1975 Erik was in Turkey signing
SM0AGOfTA2 and in Equatorial Gu inea
giving our 3C1AGO OSOs. His most ac­
tive year was in 1976 when he showed
from five countries on three continents.
Erik started with A2CGO from Botswana.
then 7P8AG from Lesotho. He had al­
ways regretted not being able to put Baja
Nuevo on the air back in 1974, and a re­
turn was made to the Caribbean for an­
other Senana Bank operation signing
HK0AAJS and then a successful Baja
Nuevo operation signing HK0AA. Before
the year was out, Erik was in Bangladesh
signing SM2AGOIS2.

In 1977 Erik was again inAfrica signing
CR3AGO from Guinea-Bissau. was heard
as a guest operator at 3C1X in Equatorial
Guinea. and made a second trip to Bang­
ladesh to again sign SM2AGDfS2. There
was no special activity in 1978. but in
1979 Erik was in laos signing SM0AGOI
)(INa plus a good handful of African coer­
ations which included Guinea-Bissau
again as J5AG, Swaziland as SMQlAGO/

OX Hall Of Fame
Erik Sjolund, SMUAGO

At the Visalia International OX Meeting
in May, Erik Sjolund, SMQlAGD, was in­
orcteo into the CO OX Hall of Fame, Erik
being but the nineteenth to be so honored
since what is probably the top OX award
was instituted back in 1967. It has often
been described as the ultimate honor in
OXing.

SMQlAGD has been known over the
years as a Dxer who shows from the rar­
er OX countr ies, operates with a high lev­
el of sk ill and efficiency, and continues to
seek ways to bring rare and sometimes
long-unheard countries onto the amateur
bands.

First licensed in 195 1asSM3AGD, Erik
has been employed in tec hnical work for

We wou ld also like to report the follow­
ing newly elected officers in several of
the numerous OX associations. For the
Southern New England OX Association:
Bill Poellmitz, Kl MM, President; Jim
Dionne, K1MEM, Vice President/Secre­
tary; Dick Hughes, W1KG, Treasurer;
Dave Fisk , KA1CY, Activities Cha irman.
For the Long Island OX Association: Jack
M. Gutzert, W2LZX, President; Tom 8 . Ar­
cere. WA20HO, Vice President; Arthur
R. Bernstein, N2KA, Secretary; Peggy C.
M ciero, WB20HO. Treasurer. Congratu·
lations one and all!
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Erik, SM0AGD, shows the QSLs from sev­
eral of his many DXpeditions. (photo via

K4/1F)

at the rock, actually being lowered via
helicopter to the top. There is about a 10'
x 9 ' space atop the rock, enoogh for
some th in operators, but hardly enough
for any square dancing. One of these
days there will be a decision about who
owns it. The mi leage from the mainland is
the question. As one questioner demand­
ed one time when the DXec criteria was
discussed, " Do you at the ARRl use
Great Circl e or Mercator mileage?" An
excellent point !

WA4WME mentioned in the foregoing
still has that program of " 25 Great DXpe­
ditions." If you are 10000ing for something
to liven up a OX forum or program, drop
him a line.

The WPX HONOR ROLL
The WPX Honor Roll is based on the current confirmed prefixes which are submit-

ted by separate application in strict conformance with CO master prefix list. Scores
are based on the current prefix total regardless of an coeretcrs au-tsne count. Honor
Roll must be up-dated annually by addition to, or to confirm present total. If no up-date,
liIe will be placed into " inactive" until next up-date. No lee required for additions to
Honor Roll totals.
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CO DX Tip

- Ninety-nine times out of a hun­
dred. the station that tells you your
signal is bad is co rrect. Stop and see
what's wrong. - W4MB

Volunlaars For OSL Managar Duty
Ed Wi lush. K8NJA. 1109 Marcus C1.•Win­
ter Spr ings. FL 32708
James Wood, W0IJN, Box 549. Montevid­
eo. MN 56265
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'III"U 10 OTC La Perouse.

' ''"¥KINk (SIIoonI Key)
win 10 ~2fT
Will 10 VK6AU
W P:W 10 VK6RU
W U I to Vl(3()T
'1Il1U 10 xsn.
¥lIn lt lO WI\3I-iUP
_"'" 10 WA3HUP\lun 10 K9ll

.,. . ... 10VI<2E!RN
',U At to YK3lOK.'AS 10 VK3LAT
'Ill .... 10 Vt<2ACl
wile 10 vxevv
'I'll CC 10VK29CC
WI DI 10 568 SI. KIlda ReI
~etlOu rne

WID. to WA4~AE
.... llS 10VK2AOI
'IIlIaJll IOVK6-&ortlau
....... 10 VIGGW
VIl,HJIl lO W7PHO
WIll JC 10OZ8Af:
'IIlfJlIl l0 YK3ElAF
¥KIltC 10 VK4-Boreau
YkUH 10VK5WY

OSL Information
This month we straighten out the VK91

VK0 and the HH OSL queries. Maybe not
altogether, but as Jan and Jay often say,
"What good is a OSO if you don't know
hov.' to OSL?" An excellent question!

More QSLs
llInAIZ/(M 10 NP2AF
KAIllUl /HI'1 to WM TWS
HI'1X06 to WA4TWS
II3I U /HI't to WA4TWS
Ilf"lAJ to ~P2AF

Wl'2MIXtomlJ~

'll'tY6F to NP2AF
W'KM 10 NP2AF
H$ln lO ~2BQl

G A L lO ~2 BOt-

On the list for QSLing to the various
governmental departments in France,
F6FNA notes that the correct route tor at
is none other than he, F6FNA, and not
F6FNZ. Not in the Call Book. F6FNAgoes
to Lehembre J. Pierre, 9 rue de resoer­
ence. Epinay sous senart. 91 800 Bruney.
France. There are 95 Departments in
France. The first two letters in the ad­
dress code indicate the department­
75020 would be in the 75th.

those receiving the award c erta inly is a
list of those who have significantly influ­
enced OX and DXing over the years. Fo r
those who may wish to know. or even
those curious to lea rn. the fo llowing is the
full list of the OX Hall of Fame members.
Gus M. Browning , W4BPD

November 1, 1967
John M. Cummings. W2CTN

March 23, 1968
Stewart S. Perry. W1 BB

August 16. 1968
Richard C. Soenceley, KV4AA

March 1. 1969
Danny Wei l. VE2VB

September 15. 1969
H. Da le Strieter. W4DOS

May 23. 1970
Marty La ine, OH28 H

January 22, 1972
Ted Thorpe, ZL2AWJI
Chuck Swa in, K7LMU

August 6, 1972
C. Joe Hitler, W40PM

March 30, 1973
Ernst Krenkel, RAEM

April 14. 1974
Frank Anzalone. W1WY

June 19. 1976
Uoyd Colvin, W6KG/iris Colvin. W60L

November 12, 1976
Geoff Watts

June 11 . 1977
Don Wallace, W6AM

September 23. 19 78
Joe Acute. Jr .• W3HNK

December 1. 1979
Hugh Cassidy , WNJAUD

April 26, 1980
Erik Sjolund, SMQ)AGD

Apri l 25. 1981

CO DX Awards Program
5,5,B ,

1017 IV310X "'" W21(1
1018 W91GI( 1023 YU5 XAF
101 9 VE6PV.' 1024 JY4MB

'"'' ""' "" eoa
1021 I(E4E '''' K9SM

C.w... """ <0. VE2FOU

'" 1(8HF soc WA4YCI

"" W21(1

8.8.8. Endorsements

'" WIIlSOI31 2 '" K90VBt275
DO K9SMI30 1 "" VE6PW1269
zrs W4BQYI286 "" DJ:!UU/'250

'" "",,,,,,,os "" !V4l,481174

'" WA40AN1285 ssrv "'esw'" W8 H XJCI282 OR"" G"'3ElY

'" IV3YR~I280 28 l,4 1-i1 "SSM

'" K88KW1276 28 "'l-il "''''''
C.W. Endorsements

'" .."..,.,,, '" W4BQY1310

The top 10 contenders tor 5 Band WAZ:

1. EA3SF, 199 zones
2. LA7.K>. 199 zones
3. W8GT, 195 zones
4. LA9GV. 191 zones
5. N6DX, 191 zones
6. Dl3AK. 190 zones
7. WA4JTI, 190 zones
8. wauvz. 190 zones
9. OK1AWZ, 190 zones

10. W1NG. 190 zones
As of May " 1981 84 amateurs have suorrut­
led OSL cards lor the first Plateau of the 5
Band WAZ Award (150 Zones).

5 Band WAZ
Standings as 01April 30, 19a1

P1aquu havi b.tn won by the tollowlnll stliions :

Plaque No.1 , ON4UN, John Oevoioere
(Belgium)
Plaque No. 2. K4MOG, Ga ry Dixon (U.S.A.)
Plaque No. 3, SM4CAN, Kent Svensson
(Sweden)
P taque NO.4, AA6M. SIeve Orland (U.S.A.)
Plaque No, S, W8AH , Albert Hix (U.SA)
Plaque No. 6. W6KUT, E. A Andress (U.S.A.)
Plaque No. 7, EABAK. Fernando Ferna nda
(Spain)

3D6 , Botswanna as A22GD, and again as
a guest operator at 9L5LE in Rwanda .

This year of 1981 Erik was heard with
the Svndsvau OX Group in a strong, 5­
band operation from J5AG. Erik also indi­
cated that he might not be traveling as
much in the future as he had in the past,
but late word has been rece ived that due
to more changes Erik expects the oppor­
tunity to again travel in some of the more
remote spots of the world, some not so
remote but difficult for DXers to work ,

Not mentioned in tne foregoing was
the Iraq activity back when Iraq was the
impossible OX spot. Erik made a demon­
stration during one of his stops in Bagh­
dad, showing the Iraqi authorities just
what amateur radio was. and making
about fifty quick OSOs before they indi­
cated that they had seen and heard
enough. No immediate action came at
that time. but before much lime passed
Yl1BGD was on the air.

Erik 's travels often take him through a
country at regular intervals. He often
uses his visits to make queries on the pos­
sibil it ies of amateur radio and sometimes
makes application for permission to oper­
ate at a later da te when he is next to visit
the area. In many cases this has been suc­
cessful; in some it has not.

For years when publish ing a weekly OX
bulletin. it wou ld distress and puzzle us
when we found many neither recognizing
Erik nor his callsign, though quick to reo
can some of the operat ions he had stag­
ed. He was in our books as among the
sma ll handfu l of top DXers in the world,
and his recognition is felt to be well
merited.

As to the OX Hall of Fame. the list of
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eviews.
The Triplett Model 7000

Universal Counter
BY ADRIAN WEISS· , K8EEGIWI RSP

The Triplett ModeJ7000 universal counter which features microprocessor programming.

The Triplett branoname wilt probably be
unfamiliar to amateurs whose exposure
to various tines of test equipment is limit­
ed to reading the amateur radio maga­
zine advertisements, In the non-amateur
sector of the electronic s wor ld, Tr iplett
has been a ionc-estaousneo brand of
bench and portable test equipment
known lor high-Quality product ion and
long, reliable performance. Given a world
which sees the birth of " yet another " fre­
quency counte r just about every month,
the reader maywell wonder why CO isoe­
voting space to the Model 7000. A lunda­
mental distinction must be made at the
outset: the Model 7000 is not to be con­
tused with instruments whose sale func­
tion is to measure frequency. The Model
7000 is a state-of-me-art type of coun­
ter-a " universal" counter-designed
to perform several different counting op­
erations that canbe of great value in dea l­
ing withboth sinusoidal and non-s!nusoic­
at waveforms. The versatility, perform­
ance, and price of the Model 70CM) prom­
ise to make it a direct and favorable com­
petitor with standard high-quahty Ire­
qoencv counters in the amateur market.

Actually, the Model 7000 is in part a
frequency counter in that it counts the
number of cyc les of input signal which
elapse during a selected sampling peri­
od. displaying the accumulated result on
the fairly typical six-digit numeric LED
display (.43 inch LED's). In this frequen­
cy-counting fun ction , the Model 7000 has
a specified range of 5 Hz- BOMHz with 1
Hz resolution. With the Function switch in
the HZ position , the display exhibits the
six "least sign ificant " digits of the count
(digits to the right of the decimal po int),
wIl ile SWitching to the Auto Range position
permits readout of the " most significant"
six digits. ReadOUt is effectively the full
eight digits (i.e" 79.637802 MHz),The fre­
quency cou nting function is split among
three modes- HZ. Auto Range, and Period .
Only in the HZ mode does the operator
manually select the type of counting pro­
cedure to be followed by the instrument.
In that mode, a t -second gate time pe r­
mits maximum resulution. With regard to
the Auto Ringe and Period modes, how­
ever, the Model 7000 departs from the
company of typica l frequency counters,

"83 Suburban Estates, Vermillion, SO
57069

8& • ca • August, 1981

because it is actually a microprocessor­
based minicomputer programmed to per ­
form measurements upon input signals in
the manner which will produce the opti­
mum resolution and accuracy.

Model 7000
Computer System

Adetailed discussion of the circuitry of
the Model 7000 is beyond the scope of a
short review, but a very generalized sum­
mary should provide some insight into
what goes on behind the front panel of
this machine. A simplified block diagram
of the Model 7000 circui t is given in fig. 1,
and accounts for the 33 IC's and 7 tra n­
sistors which are combined into a func­
tional minicomputer , The heart of the cir­
cuit is the 2650A microprocessor chip
which , with the aid of periphera l software
devices, performs the basic functions of
the central processing unit (CPU) of a
computer system. A microprocessor
chip should not be confused with a micro­
computer chip, since the latte r has all reo
quired peripheral devices included on a
single chip-it is a fU lly functiona l mini­
computer .

The various peripheral support de­
vices in the Model 7000 system can be
seen in fig . 1. Each has a c rucial function
to perform in relation to the microproces­
sor chip, which, in itself, is capable of a
complex array of func tions. The chip sub­
systems are built around the core 01 the
chip, the ar ithmetic/logic unit (ALU)which
is capable of performing simple math
functions ( + - x + ) upon inputed
data, as well as making logical decisions
about what to do with the input data upon
the basis of programmed instructions
" burned into" the chip (i. e., logic tests
such as: "is input equal to N, jf so execute
instructions held at A1 address, if not, ex­
ecute instructions held at A3," etc .). The
processor has two reserves of program
instructions: those stored in its own pro­
gram register, and those stored in the
much la rger memory regi sters of the pre­
prog rammed read·only memory (PROM).
The program register of the processor ,
for example, can tell the processor where
to find a complete set of instructions
which detail the proper response for an
init ialing signal received from one of the
peripheral devices. The processor's ea.
dress register just keeps track of where
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• Sleek. trim design makes the HB V-Ill " XVI. approved"
and requires no guying .

• Ilea vy duty air-wou nd ind uctors permit correct resonance
on 80 and 40 meters and can be adjusted for lowest SWR
onthese bands.

* Ea.siat five-band ~enicaltoassemble and adjust.

* No to••y tra ps or unsight ly, wind -catching "top hats" .

* Useable on adjacent MARS frequencies .... ith lill Ie or no
adjustment.

* Longer elements mean greater bandwidth and .ignifi ­
cantly higher efficiency for superior low-angle DX per­
formance .

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

i ~ \

-wun optional T BR-I60

,
Request free catalogue today .

However, in the Auto Range mode, the
microprocessor is programmed to select
the best cou nting method for the frequen­
cy of an input signaL This program tunc­
tons for signals of under 1 MHz, where
noise pulses on the input signal can lead
to erroneous counts in a typical frequen­
cy counter. For example, a 10 kHz input
signal may carry random noise pulses
wtucf peak at an amplitude sufficient to
actuate the Input section Schmidt Trig­
ger circuit 800 times during a 1 second
sampling period.

In a typical counter the Accumulator

P.O. BOX 1411 SAN MARCOS. TX 1.... r:;;
~: {S121 ".... 111. . .

Pal. applied for

er points for the performance of the se­
lected function.

The "Smart Counting" Feature
If the system described above sounds

complex, that is because it is complex !
That is why the Model 7000 can do so
much more than an ord inary counter.
Perhaps a SImple example regarding the
two frequency counting modes-HZ and
Auto Range-will place the system per­
formance in a practical context. In the HZ
mode, the Model 7000 performsa straight·
through frequency counting operation,

More Useable Antenna for your Money

Only Butternut's HF5 V-lIJ with
Differential Reactance Tuning leaves
the entire antenna active on /0, 20, 40,
and 80 meters! On /5 a loss-free linear
decoupler pro vides a full unloaded
quarter-wave conductor (with the ad­
added advantage of decreased wind
loading and lower center ofgravity).

all the input/output data, intermediate
counts, program instructions, and the
like are stored within the system. A sec­
ond peripheral memory is essential to the
processor's data-processinq function.
The processor is able to maintain two­
way communica tion with the random ac­
cess memory (RAM), transferring input
data from its own data register, or results
of calculations performed by the ALU , in­
to the RAM in the " w rite" mode. In the
"read" mode, it recalls stored data for
handling by the ALU, for display, or what­
ever the situation requires. A great deal
of data exchange must go on between
the RAM and the processor's internal
data register, for the ALU can operate
coly on data in the processor's data reg­
ister. The communication between the
ROM and processor, on the other hand, is
one-wav-c-tne processor can only " read' ,
contents of the PROM, but it cannot
"w rite" instructions into its memory reg­
isters. All instructions contained in the
PROM are put there by the designer/pro­
grammer, and indeed, the PROM is the
key to the processor 's performance of
functions .

The processor communicates with the
remaining peripheral devices through the
Control Logic section which serves primari­
lyas a "translator" of the processor code
language into languages understood by
remaining peripheral devices. Everything
happening inside the system consists of
binary digi t encoded data or instructions,
and different peripheral devices require
different codes-the Control Logic pro­
vides the proper encoded signals. Of the
peripheral devices shown in fig. 1, the

6-digit LED Display and Display Control will
be familiar to frequency counter buffs,
and the Model 7000 usesa typical ci rcuit,
The Function switch, likewise, needs little
explana tion, other than to note that it in­
forms the Control Logic section of the
coun ting function desired by the opera­
tor-e-the machine does the rest. The ac ­
tual counting operation is done in the Gate!
Accumulator section in typical fashion, but
its function in the system is more flexible
than in the typical counter, where the
Time 8ase provides the timing signals to
the Gate for initiation and cessation of Ac·
cumulator counting periods. In the Model
7000 several options are present inter­
nally, the processor can use either the
Time Base or the input signal for gating
purposes, depending either upon Func­
tion switch setting or processor judg­
ments abOut the frequency of the input
signal; or, the Gate may be controlled ex­
ternally through an external time base
signal , an external qate-triggering signal
suitable for the desired measurement of
the input signal, or finally, through exter­
nal electronic or manual switching of the
Gate. These options are executed by the
Steering Circuit under the direction of the
processor and the proper signals are
routed by the Steering Circuit to the prop-
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will count 10.000 input signal pulses plus insignificant with respect to the number 100 /015 . while in the Events mode a 10
the 800 noise pu lses . registering a read- of signal cyc les per sampling penod. MHz Time Base signal permits resolution
oct 01 10 .800 Hz as the frequency of the of 100 ns. Total Events count capability is
signal. Obviously, the error between tn- "How Long Does One Take?" 1 bill ion events. The Timer and Events
put signal l requency and readout is con- functions make the instrument useful for
s tderabte. The Mooel7000 minimizes th is The Period mode provides a readout 01 a wide range of tasks. In fact, an arnot-
problem by relying upon its memory ca- the time required for the completion of a trous high school physics teacher could
pacity and ALU to perform a period-aver- single cycle of the input signal. As in the convince the track coach to purchase a
aging computation of frequency. In th is Auto Range mode, the processor mont- unit as a super-stopwatch 10' track
approach the processor monitors the in- tors the input signal and makes the above events ! The Timer has a range of 24
put signal for 0. 1 second and quickly esn- log ica l decisions. However, in the Period hours, then reverts back to a new count
mates its frequency. TheALU is program- mode the processor also instructs the beginning at zero. Both Evenls and Timer
mad to selec t the appropriate sampling Steering Circuit to redirect the input sig· counts can be stopped and resumed via
period duration (Gate time) for the input nal to the Gale where it enables the Ac- the External Gate Control.
signal frequency. With respect to our 10 cumutetor for a spec ified number of input
kHz input signal. it makes the logical oeci- cycles. The 10MHz Time Base signal is General Comments
sian to divide the 1 second Gate t ime into re-routed to the Accumulator which
1000 sampling pertoos. and during each counts the number of Time Base cycles The MOdel 7000 is seml-portabte in as
of these 1000 sampling pertoos the count occu rring during the specified number of much as it includes a ca rrying handle
gathered in the Accumulator is read and input signal cycles, The processor ALU (carrying case opttonatj and a oetachab'e
calculated in the ALU and temporarily then calculates the amount of time re- 3·wire power-cord. The built -in a.c. power
stored in the memory (RAM).At the end of quired for the completion of one input sig- supply (120 or 240 v.a.c.) requires access
the 1000 sampling periods. the processor nal cycle, and displays the resul ts . The to a.c. mains for operation of the unit.
is instructed by the program in the ROM Period function is useful for measuring While the Timer and Events counts are reo
to recall all 1000 counts from the RAM strings of pulses wh ich occur with period- set to zero via a momentary contact
and average them to produce a single re- ic regu lar ity. switch mounted on the front panel of the
suit to be displayed as frequency. Since The flex ibility of the Mooel 7000 be- stock model. an easily added kit from
the signal pu lses are regular , w ith the ex- comes most apparent in the Events and Tnotett. requiring at best a natt-hoer in-
act same number of cyc les occurring in TImer modes. espec ially with regard 10 stattanon. renders the unit RlSet control
each sampling period. and since the 800 the measurements of strings of non-peri- compatible with an external TTL logic
noise pulses occur at random, with none oorc pu lses. As noted earlier, external switch. The standard Time Base is a 10
in some sampling periods and several in control of both Gate and Time Base is MHz oscillator with setability of ± .1ppm,
another, the averag ing process mmt- poss ible with the unit. Pulse measure- ± 10 ppm stabili ty from 0°-40OC, wilh
rrazes the impact of the noise pulses on ment capability is greatly enhanced by maximum aging rate ± 10 ppmlyr. An co-
the final count. This is what is meant by the TTL compatibility of the External Gate tional TCXO can be substituted lor tern-
" sma rt counting." When the input signal Control . In conjunction with one of several perature stabi lity of tess than ± 1 ppm
passes the 1 MHz level, the counter goes simple TTL swi tching circuits shown in from 0 °_40 °C, and aging rate of ± 1.0
into a straight frequency count. since the manual, the unit can measure a single ppm/yr. The minicomputer is proqram-
noise pu lses are considerably be low 1 pulse in a high-frequency pu lse string. In mad 10 conduct a complete series of
MHz in frequency andhencebecome very the Timer mode maximum resolution is tests ve rifying correct operation of en-

cult ry in response to the Test function
switch position. The unit comes with a full

CO"TRO~ BUS parts, labor, or replacement warranty for

I one year from the date of purchase. I sus-
pect that few will have need to collect on

MICROPROCESSOR the warranty.

'" '0' Addrl!S:S register
PerformanceControl

Prom AlU logic
The Mode! 7000 is not one of those in-

Ram "~ Program register struments which has difficulty meeting
factory specifications. While the amateur

Data reg ister n terested only in measuring the output
frequency of his QRO transmitter need
not concern himself w ith counter sensl-

OArA IUS
CONTROl

tivity, the experimenter whO works with
various types of oscillators requ ires sen-

Input M
srttvtties on the orde r of about 30 mv

~at lOMHl
To prOCe'S5Or Fu nct ion r.m.s. minimum across the spectrum to

m time base at least 30 MHz. While the menutacturer

1
oji

guarantees a minimum sensitivity of 30
my 10 40 MHz, the manual includes a

• "typical" instrument sensitivity of underInput 5t"","ing Gate Accumulator " c •• - .• •
• 0 15 mv to 1 MHz, under 20 mv to 40 MHz,• > · ", • • 0 • and 30 rnv at 80 MHz. The test unit ex-• • "•• • ceeded this "typical" sensitivity curve• •

6 -d igit Disp lay " ~
,

EKte rnal d isp lay control
o- across the spectrum, exhibi ting sensltlvl-

gate ties of better than 10 rnv to 30 MHz,18 mv

Power at 40 MHz. 25 mv at 50 MHz, 35 mv at80
MHz, 105 mv at 100 MHz, and 140 mv at

Fig. 1- A simplified block diagram of the Model 7000 circuit. The circuit utilizes 33 IC 's 104 MHz.
and 7 transistors including a 2650A microprocessor Chip. The signal capture-threshold of the
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STEP UP TO TELREX

•

10, 15, 20 Meter .n-Band" Array
MODEL TB4EC

P.O . Box 879 - AsburV Park, N.J. 07712 Phone 201-775-7252

~?\_""~ Communication Antennas Since 1921

'IjJj]-1J+ elrex LABORATORIES

Performance exhibited by an excellent Forward Gain, and fib ratio, with deep
side nulls incorporated Ir'v'ithin a precision tuned pattern.
Compactness in a 15'6" turning radius.
nual ity in stainless steel electrical hardware, hermatically sealed epoxied traps,
preformed mounting straps, pre-drilled reinforced extra-heavy walled aluminum
elements an d boom, and hand crafte d workmansh ip.
longevity in an average life span approaching 20 years - actual experience.

The TB4EC is the only Professionally designed, commercially available Tri-Band
Array providing Optimum Performance, compactness, quali ty, and longevity at a
low price.

/ /
I $1 99.95
I

•

"A TRUE VALUE"

The perfect combinat ion to peeee 01 mind - a Telrex antenna
system and util ity' pole hardware kit mounted to a standard
utitlrv-pole.

All heavv-dutv, welded angle iron, through t he pole anchoring,
and 3 platform construct ion assu res support protection against
high winds in a trouble and maintenance free setting lor
deca des to come.

Two kits are available - the TMPH10 (rated 18 sq. ft. at 100
mph) and the XTMPH10 (rated 50 sq. It. at 100 mph)

For techn ical data and pt"ices o n lhe complete line 0 1 Te lrell
Professsc neuv designed equipme01, wrile f or Catalog PL-B.

Phone anYlime night , dav or holiday and leave your call sign ­
_ will res pond wilh ou r latest ceterce.

with a TRI-BAND ARRAY designed to LAST and OUTPERFORM

T
L
I

unit was tested by coupling a pair of sig­
nal generators to the unit through a 6 dB
hybrid. With generator A output set altha
minimum sensitivity level, and generator
8 sel al aboul S dB above that level, A out­
put wa s increased until the counter la tch­
ed onto the A signal. Several A-S separa­
tions were tr ied at 1011 5 MHz, 14/1 5
MHz. and 14.5/15 MHz. In all cases, an
A-S output d ifferential 01 6 dB produced
complete capture. Another brand of
counter was submi tted to the same test,
and tatcn-on required a 10 dB differential.

The unit experienced difficulty in pro­
viding a stable readout at under 100kHz
when input signal levels were at the mini­
rrum sensit ivity level and up 10 about 20
dB above minimum sensitivity. The prob­
lem was easily solved w ith the insertion of
a simple fil ter consisting of a O.1 ml capa­
citor and 1K ohm resistor in series w ith
the cable input signal lead; the lead c lip
wa s connec ted to the resistor, while the
free end of the capacitor served asa probe
tip. The unit then provided stable readouts
down to the minimum sensitivity level.

Curiosity about the ellectiveness of
the period averaging technique used in
the Model 7000 led to a rather unconven­
tional test of the Auto Range and Period
functions. A sweep generator wa s set to
center frequency in the several ranges
between 350 HZ-1 0 kHz , a count was
taken. and then the sweep range increas­
ed in order to determine the Model 7000
response . Sure enough. the Model 7000
averaged the signal certoos. and the
count remained w ithin a few percent of
the center fr equency- the c ount shift , I
suspect. represents an actua l sw eep os­
cillator shift. When the center frequency
was set toward the low end 01 a given
range, effectively imbalanc ing the upper
and lower sweep range. the c ounte r mov­
ed it s average count upward. Smart
counter!

Conclusions
No defects were discove red in the per­

formance of the un it. In most respects it
exceeded manufacturer specifications.
In a word. this is a professiona l unit pric­
ed w ithin the reac h of the amateur experi­
menter. The only limitation arises from
the upper design limit of 80 MHz. requir­
ing that the v.h.tru.n.t. experimenter add
a crescater to the unit . Bu t even adding in
the cost of a prescater. the total p rice for
the combination is st itt very competitive
with top-quality frequency cou nters on
the amateur market. After putti ng the
Model 7000 through its paces. I can 't im­
ag ine ever purc hasing another " just a
frequency" counter. I am thoroughly im­
pressed with the Model 7000 and its de­
sign concept, ve rsat ility, pe rformanc e,
and price.

The Model 7000 sens fo r $300.00. For
further information w rite: Trip lett Corp.•
One Trip lett Drive. Blufft on, Ohio 4581 7
or ci rcle nu mber 100 on the reade r ser­
vice card. II
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a monthly feature by

GEORGEJACOBS,W3ASK

TH E SCIENCE OF PREDICTING RADIO CONDITIONS

T he Royal Observatory of Belgium, the
recently appointed official keeper of sun­
spot data, reports a monthly mean sun­
spot number of 156.2 for April 1981. This
is based upon daily solar observations
made at Locamc. Switzerland and com­
plemented by an international network of
observatories.

The mean level for April results in a
12-month running smoothed sunspot
number of 150 centered on October
1980. The sunspot cycle is measured by
the level of the smoothed sunspot num­
ber. The leve l for October is the same as
the levels reported for August and Sep­
tember 1980. There has been no signifi·
cant change in the present sunspot cycle
over the three-month period .

Although the present solar cycle has
declined somewhat from its peak value of
165.5 recorded during December 1979,
the leve l of sunspot activity continues to
remain in the high range . A smoothed
sunspot number of 127 is forecast for Au­
gust 1981 .

Record April Storm
The strongest geomagnetic dtstur­

bance recorded during the past nine
years took place during mid-April. The
storm began on April 11 th with moderate
strength , subsided somewhat on the
12th, and then erupted in full glory on the
13th.The storm appears to be related to a
massive flare which broke out on the
sun's surface on Apri l11 tho On April 13th ,
instruments measuring the geomagnetic
field at observatories throughout the
world were " pinned" during the most in­
tense period of the storm. This was the
highest level of storminess observed
since August 1972. Conditions slowly be­
gan to return to normal by April 14th.

The geomagnetic storm had a cortes­
ponding effect on the ionosphere. Long'
distance h.1. communications were al­
most totally disrupted on April 13th, with
most bands blacked-out. Some sporadic
short-sktp openings did take place, but for
the most part the h.1. bands were dead.
On the other hand, aurora borealis was
seen extensively across the United
States from Maine to Alaska. and as far
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LAST MINUTE FORECAST

Day-ro-Day Conditions Expected lor August 1981

E~p«1fHJ Signal au.tlity
Propagal ion Indo. . ("') (31 (2) (1 )

.tV.>ove Normal: 4, 21 A A 8 C

Hign No,mal 3 , 9·11. 16·17.
22-23. 30-31 , e C c-o
LowNo'mal, 1-2. 5,7-8. 12-1 4
20, 24·25, 26·29

" B-C c-o D-£
Below Normal; 6,1 5.16·19, B-C c-o ~E E26-27
Oosturbed- NOlle CE D-£ E E

Wh_ ••,.etBd aign.tl qu.tN ry is: A-EllC81lltnt ClpIlfling,
B.ceptiorwlily strong. s~ 5ignlIls \lfeater tl\an
59-+- 30 ee,

8--Good opening, moderately strong si\INIls Yarylng be­
_ 59 and 59+ 30 d8. wi ln ~",e lading OIl1Oise_

C-Fair operlIAQ. signals bet\'Wh moderately strong and
weak. yary;ng belween 53 a nd 59, witn some lading and
ro~

D---Poo.- opening. wilt1 weak signals y-.yi"ll belween S1
and S3. ",nd witll considllrable tallillll ",nd noise

E-No openiAQ Ppectfld_

HOW TO USE THIS FORECAST

1_ Find prop,tgatiQn~' associ.llld wiln p¥hcuw- band
opening !rom~ioo Olarts~ 00 the follow­
ing PilO8S_

2_ Witn the ptOp(IfJ9/iQn ~" use the~ table to lind
tile Ppectfld signal QUlIlity associ.lad witn tile band
ClpIlfling IOf any day 01 tr. montn. FOI e~ample. an
openiAQ !!hoWnin the charts witn • PfOPIM}8tion ind.u of

3 w,il be good-to-Iai' (S-C) en August t Sl-2nd. good (8 ) on
!he 3rd.excellenl (A) 01'1 tn.. <ltn, etc _

FOf updated InIOfmat"'n. subscrIbe to b)·weekly MAIL·
A-PROP. Dayill D. "'e+sel. EllUor, Sot Westview C'escsnl,
GenSSlKl, NY l ....Sot

south as Arizona and the Gulf states. A
great deal of unusual auroral-scatter and
sporadic-E short-snip openings took
place on the v.h.f. bands.

The qeomacnettc- ionospheric distur­
bance of mid-Aplil is of special interest to
scientific researchers. NOAA has re­
quested that radio amateurs who experi­
enced or observed adverse or unusual ef­
fects on either h.t. or v.h.f. communica­
tions during the period of storminess
should report these to: NOAA/SESC, 325
Broadway, R 43 (CO), Boulder, C080303.

August Propagation
Late August and early September are

difficulltimes for accurately forecasting
OX conditions on the h.f. bands, because
conditions can change considerably

from day to day. On some days, condi·
tions will be much like they have been
during June and July. On other days, they
will sound more typically fall-like, with
somewhat higher daytime frequencies
and somewhat lower nighttime frequen­
cies.

Since this is a period of transition, this
month's OX Propagation Charts cover
only the one-montn period from August
15th through September 15th, rather
than the usual two-month period. Short·
skip Charts for use during this period ap­
peared in last month's column.

Expect good OX conditions during the
hours of daylight on three bands-10, 15
and 20 meters. Of the three, the best con­
ditions should take place on 15 meters,
with the band peaking to most areas of
the world during the afternoon hours. On
an increasing number of days, 15 meters
should open as early as an hour or two at­
tar sunrise, main ly towards the east and
the south. Improving world-wide OX con­
ditions are also expected for 10 meters
during this pertoo. Look for peak condi­
tions during the afternoon, particularly
along an arc extending from central Afri·
ca. through Latin America, and into the
Far Pacific area. Pre-noon openings into
Europe should also become more numer­
ous. While 20 meters should remain open
for OX throughout the entire daylight peri­
od, peak signals to most areas of the
world are expected during an approxi­
mate two-hour period following local sun­
rise, and again during the late afternoon.

Between sundown and sunrise look for
20 meters as the optimum band for OX,
with improving conditions on 40 and 80
meters as well. Openings on 20 meters
should be possible to all areas of the
world, with openings towards the east
and south favored before Midnight, and
openings towards the north and west fa­
vored after Midnight. Expect pretty much
the same pattern on 40 meters, but signal
levels may not be as strong as on 20 me­
ters, and openings not as numerous.

Some fairly good 15 meter OX open­
ings should be possible after sundown,
and to as late as Midnight. Paths favored
for these openings are Latin America, the
Far Pacific, and Asia. An improvement
should be noticeable for nighttime OX
openings on 80 meters. Despite continu-
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ing h igh seasona l sta tic leve ls, some fai r- Cenl'al & 1()'12 (1) ~10 tn 01.(18 Pl 06-08 tu
Iy good 80 mete r openings shou ld be poe- HOW TO USE THE OX Soulll " sia 20-22 (1) 1().12 (2) Q6.10 (2) 20-22 (11

PfIOP"G"T.ON CHARTS 12-13(1) 1().12 (1)
sible towards Europe, A fr ica, and La tin 16-20 rn 16-20 " )
America before Midn ight, and to l a t in 1. Use ClU.rt apPfopfla•• to ' 0'" tlanaminl/ locallon, """" """"Ttle Eas..." USA Cha,., ean be uHd In th. 1. 2. 3. 4.8 22·23 n ) 22.(12 (I)
America , the Far Pac if ic, and Asia after KP4. KG4 . nd KV4 ..... In .Ila USA . nd adjac.nl c. 1I Soulheasl lfl..21tu ~12 (1) 06-01(I) 0&08 el)

Midnight and into the sunrise period. ..eas incanao. ;.rw Cent.al USA CIlutln .rw!>,e and 0 Asi• 12·16(2) 01.09(2)
•••as: II>a W.sl..n USA CIlaflln It>a 8.nd 1..... ..nd 16-19(11 ~12 (1 1

By late August, it should be poss ible to wilh somewh.' lns . ccu.ac,1n ''''' KHll .nd Kl1...... 19.-21(2) 19·21 (1)
21·22 (11 21·23 (2)

work some OX on 160 meters during the 2. The p.alliclall limn of opening. a'. lound undal 2J.02 11)
1/'11 .ppropria•• maIer lland coIu...n ,'0 u'''OUQn 80 Far Easl 16-20 (I) ~11 (2) 11·20 (I) ()5.al (1)hours of darkness. Conditions on this M....s) tor a parlicula. ox 'lQion. a.~n In Itle ..II 16-18 (1) ,." OJ

band, as well as on 40 and 80 m eters , w ill - hand column ol t.... CNofl • . 18-20 (2) """"tend to peak just as the sun begins to rise
3_Tna PlOPIfll//OII_~ i. Itle numbaf Illal apl*I" 20-22 ru ~( II

on( )atle< ' '''' ' ,ma Of. achPfadiclad _ ing. Tile IncSe. ".""on the fight, or easternmost termina l o f indicates Itle numbe< 01<11,. during lnemon.hon wlloch oece OJ
IJll. l0 (2)

the path. Conditions will be noisy and sig- IIIe opening ise.peclalllo ••k. plac. .. follow.: 1().12tl)(4) ()pentng Sllould OCCUf on mora ...... 22 CIa,. So.", ~14(11 ~10 (11 14-20 (11 01.(12tl)nats o ften very w eak, bu t 160 meters 131 Opening S/'IOuIll occur bef.... 14and 22 CIa,. Pacllic 14-18 (2) 1().12 (2) """" ~g:should be worth a lOOk! (2) Openong S/'IOuId occur bef_ 1and 13 da,. ...... 18-20 (3) 12-16 tl ) 22.Ql (3)
(I) Opening should occur on lei. II\8n 708)'1 Zealand "'" '" 16-18(2) 01.Qo! (4)

cece '"For snort-skip openings dur ing August Refer .o.he "laSI ....nul. For_ sl" al lhe ball""' ing of 21-22 (11 18-19131 "'"' OJ Oll-Oi (1)
and early September, try 80 meters our- Ihis coIu...n tor the lCI"al fUll. on wllieh an open"", 1S-18(11" 19-21(4)

ceoe '" 034!> (1)'
wl,h aspec.loc J1IOP8gal_ _ ~ II Ilk. 1y- 10 occ.... and 21-22 (3)

""" OJ 0MI7121'
ing the day for distances less than 250 tile $lQral qualil, I .....1 c.n be .~pec:led

22-23 121 ~10t21 OHllI «r
23-01II) 1().12 P)miles, w ith 40 meters as an alte rnate. 4. T".... shown 'n I'" cnatt. ... on ' '''' 2._ Aus'fal8Sla 09-11 (1) ~10 (11 osce '" 03.Q0I (1)

During the hours of da rkness, t ry bOth 80 s,slem. w..... 00 oS fnK!nfglll : 12 11 noon , 01 II 1,1., .1.4 _; 13 16-1811} l (). l l (2) IJll. l0 131 0"" '"'S 1 P.M_w.t<;. Appl'opIial. dayhg'" I..... " "Md. no, 11-20 01 11-12 (1) 1().12(2) OHllI (I)and 160 meters over this d ista nc e. For GM7, T conwert 10 GMT, a«I'o I.......... Ihown in lhe 20-22(1) 16-18(1) 12-11 tl ) 05.Q7 (I)"

distances between approximately 250 lPPfopl"'le cn..rt 7hour. In POT Zone. I hour. in MOT 18-20 (2) 11·19 01
20f'1!, 5~ In COT2one.and 4hour. inEDT Zone For """" 19-22 P)

and 750 miles, 40 meters should be best e.~pIe. 14hour. ,n W""'onglon.O,C. .. II GMT. WIlen 22-23121 22.Ql (2)
ciJring the day for openings up to 500 II is 20~ on l os Angalft . il i. 03 GM7. ete_ 2J.OO (1) OH15 (4)

5_T!Ie c","rt. .... b<l.sed upon a l.an.....1Iall pow.. 0 1 c..;bbNn. 09-11 (1) 0148 (1) ..., OJ 19-20 (11
miles, and 20 m eters optimum between 250 WilUS <;.w.. or I kw. p ,. p. on . Ideband, oniO. dipole Cenl.al 11,13 (2)

oeos '" 07-10 «1) 20-21 (2)
500 and 750 miles. After sundown, try 40 .nl.nna . q ......,.,e<-....-.aIeng'h aoo-o. "fOUnd on 160 and ........ 13-1 !> 131 12(41 1().1l 131 21-23 (3)Nor."..n 1S-18 14) 12·14(3) 11-1!> (2) ZJ.OO (4)
meters ove r this d istance until Midn ight, 80 meiers. and .. h..lI·w.>oeIenlllll aoo-o. ground on 4(l Co,,"'ries 01 11-19 01 14-21141 1S-1113l ecce OJ.nd 20 mele<s. and a w. -.alenglh <I.bo¥e "round on I!> ...... 19-21 tn 21-22 (3) 1100 (4)

ceoe '"wi th 80 meters best f rom Midnight to sun- and 10 meIer•. For each 10 db fI••n abo... 11_ ....... 11·1.(1)' 22-23 (2) ....OJ 06-01 (1)
rise. For open ings between distances o f rel&!'efI(;e levelS. I'" J1IOP8fJ8 '/OII ,_~ w,ll 1fIC..... b\" 1S-1 1(1)' 23-01 (11

csos '" 22·23 (1)'
....... le<el lor . ad'! lCl1::1B Ios~ il will low.. b\" one '- ".."'.

750 and 1300 miles, expec t 20 meters to 6_Prop.g.lion 0..,.. coni..'...., in Ill. en.." .,., . bean oscem-
pr ovide the strongest signals during the Pfepa.ed I.om b<l.SiC O.lapubli_ by Itle In. hl"l. lor -. 08-10 I I ) 1.(18 P) 1()'16 (1} 20-21(1)

Teler;om.....nic..lion Scier>ces ol lila US_DePI 01 Com-
BoliVia. 1()'12 (2) 08-11 (2) 18-18 (2) 21·22 (2)

da y and into the evening hours until M id- Pa.~ua,. 12·14(1) 11·15 (1) 18-19(3) "OJ OJ.....ce. BoulOet. ColoradO, 803ll2 Btazi . Cl'Ii" 14-16(2) 1S-16 (2) I~'.) .... '"night. Between Midnight and sundow n, "'~lIna 16-11 (31 16-18 (3) 02.Q4p) 05.Q7 I I}
the best band ove r this d istance should " gua.y 11·181 41 18-22 (4) ,.,,, '" 22.QO (1)"

18-19(3) zacc OJ 01.09 (3) "'"' "'.be 40 meters, w ith 80 meters as a back- August 15 " September t 5, 1981
19-20 t2I 00'" '" ~10 (2) 0«l6 (I )'
20-21(1) 01.(12 PI

up . Fo r openings between 1300 miles Time Zone: EDT (24·HoUTTi me) McMu.do 11.14(1)' 12·11 (1) 16-19(1) 01-Q6 (11
and the one-hop sho rt-skip limit of ap- EASTERN USA TO: So."". 16-18 (1) ' 11·19 t2I 19-22 (2l

A"I• •<;li<;a 11·18 (2) 19.-21 (3) 22.(12 (3)
proximately 2300 miles, t ry 20 meters 18-19 {11 21 ·22 (2l oeoe '"
during the day, w ith 15metersas an alte r- 22-23 (1) 05.Qll (11

so is " 401iJij - 01.09 (1)
nate. A fter sundown, 40 meters shou ld be Merer. Merar. 1.1.'1,. Merer,
optimum over this d istanc e, w ith 20 rne- Weslern & 09-1!>(1) 06-10 (1) 09-15 (II -19-20 tt l

Cenlral 1().IS(2) 1S-16(2) 20-21(~ters a backup until M idnight. The 80 rne- Europe & 15-18 (3) 11-18P) 21·22 (3
te r band shou ld also provide fa irly good North A1.ica 18-19 (2) 18023 e.) 22.QI (4)

19-20 (1) 23-03 (3) 01.(12 (3) Time Zones: COT & MDTopenings ove r m ost of this range during coos ,,, 0200 (2)
05.Q7(3) 03.Q0I (1) (24·Hour Time)the hours of darkness. 01.Q9 (2) 20-21 (I )'

CENTRAL USA TO:Frequent short-sk ip openings, due pn- 21 ·22 er
22.QO(31'

marily to sporadic-E propagaton, shou ld OO.Ql (21 "

be possible on 10and 15 meters be tween 01-03 (1)"
Northern 12·15 (I) 06-10 (1) 09-14 (1) 20-21'~ " is " .....

distances o f approximate ly 400 and 1300 Eu.ope & 1()'14 (2) 1.-18 (2) 21·22 ( Mer",. Merer ! Mefe,. MelMS
miles. While most of these openings a re 5SSJr'..n 14-16 (3) 16-1f1 (3) 22.QO (3) Weslern & 1().13111 ~10 (1) 08-13(1) 19-21(1)18-17 (2) 19.-20 (2) coot '" SOUlh.... 1()'12(2) 13-16 (2) 21-22 (2)
expected to ta ke p lace dur ing the day- 17·18 (II 20-22 (1) 0100 (11 Eu.ope & 12-16 (3) 16-17(3) 22.QO (3)

22.Ql ffi 21.(12 (\I" ' 00' 16-11(2) 11·21 (4) ecce '"light and early evening hours, it is posst- 01.()6 (I Alflea 11-18 (11 21·23 (2) 0200 (1)
ore fo r them to occ ur at any t ime. Longer oeoa '" 23-01(I) 2O-22 (W

EaSl",n 12-16 (1) 06-1011) 07.09 (2) 1~21 (1) 1)4.()6 (1) 22.QO (2)'
skip on both these bands, up to 2300 MediI&!'.. 1M 3 (2) 09-18(1) 21.QO (2) cece ra 00.Q2 (1)"

miles, should be poss ible during the la te '. nean & 13-16 (4) 16-17 01 OO.Ql (1) """""". 11-13 (1) cs-io ru DH I6 tu 19-20 (11Middle 16-18 (3) 11-20 (3) 22.QO II)" Cenl.al 1()'13 (2) """ '" ecce '"afternoon and early evening hours. Easl 18-19 (2) 20-23 I.) ' -.. ' 13-15 131 ~12 (1) 00.Q2 ttl19-20 (11 escc OJ
~

1S-16 (2) 12·15(2) 21 00 II)"

ooca '" 16-11(1} 1S-16 131

V.h.1. Ionospheric Openings
02.Q7(11 18-19 (2)

Wesl.... 12-11(1) 1Jll.10 (I ) 13-18 (1) 19-21 ru 19.-22 (1)
Affica 11-19 121 1().15 (2) 16-l7t21 21 .(12 (2) 22.QI 12l

Increasing daytime usable Irequen- 19.-20 (l) 1S-1 7l31 17-lfl 131 0200 (I) ...- 11-13 (1) 1().12 (1) 06-01 C1I 2O-2311)

cies during August and september, along
11.1611)- 17·21 (41 1~ «I) 22.QI (ll" MeOiI..• 15-17 (1) 12-14(2) 07.09 (2) 21-.22 'I)"21·23 (3) "'.. OJ

,_. 14-16131 09-16rn
with conti nuing h igh levels of solar activi- """ '" o... '" "_ ... 18-11 (2) 18-18 (2)0100 (1) ~(11 11-18 (1) 18-22 131
ty, could make poss ible some F·2 layer Eas...... & 16-l1 tl ) 09-12 (1) 13-16 (11 21001rn zaoe '"
OX openings on 6 meters. They may not Cen".' 17·19 (2) 12-1!> (2) 16-18 01 00.Q2(1)..... 19-20 tl ) 1S-11 131 18-19 131 -- 1().1. (1) 01-10 (11 13-15(11 19.-22 tt l
happen very o ften until later this fa ll, but 17-19 14) 19-ZZl·) ..... 14-11 01 1().t3 (2) 1S-1 7t21 """ '"occasional openings should be possible.

19-20 (3)
" "" OJ 11·18 (1) 13-15 131 17-20 131 Ql)()1 (II20-21(2)
ceca '" 1().15(l)' 1S-19«1) """.,22.QO (11'

The best times for 6 meter OX openings 21-22 (1) 02«i ( II 19-21131 coca OJ...,""" ~n (l l 06-11 11) - .. 21-22 (11 21-23 01 ca.. '"are shown in this month 's OX Propaga· ..... 11.1!> (2) 11.13 (2) 06-15t11 """ '" 2J.OO (1) 04.()6 (11
Don Charts. Look for these openings 1S-1 7(11 13-14 (3) 15-18 01 00.Q2 rn ...._. 14-16 til I().I . (1) 13-1!> tl ) 2O.QO 11)1().1!> (11 14-16 (4) 18-21 Pl 23-0111)" Cent... 18-18 (2) 14-15 (2) 1S-18 (2)
when c ondit ions a re expected to be High 16-11131 21-22 (2) ..... 18-19(11 1S-16 131 18-19131
or Above Norma l.

17-18 (2) 22.QO (I) 16-11 (4) 19-21 (4)18-19 (11 0003 OJ 11·18 (3) 21-23 131
While a seasonal dec rease is expect- """ '" 18-19(2) """ '"0«l6 (II 19-20 rn 0lUl2 ru

I
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s"",,.~ 1J9.11(1 )-~(1) ,...'" 20-21111 ,..,- lJ.'&(')~3 (1) 13-16 (tl Nil galion. Five periods of meteor activityare.....,. 11-13(2) " (2) l)6.15 (1) 21-23 12l Afnc. 13-15 (2) 16-18 (2)
expected during A'Jgust, including a rna-13-15 (1) 1I.12 l31 15-16(2) 23-00 (11 16-17 131 '8-2' PI

11·13(1'" 2·'4 (4) 1&.19131 nOO (1)" 17-16 121 21-23 121 jo r meteor shower ca lled Perseids. This. -15 131 19-21 l2l 111-19 11 ) 2J.OO (I)
15-17(2) 21.zJ (1) ,'I shower is expected to begin by August1·18 (I) "., '" """- ($.11 (1) 10 )1) lJ.15 (I) 19-21 (I) 9th, peak around the 11th , and continue03.Q6 (1) Allicil 11·13 l2l 1M2 121 15-17 (2) 21 -22 (2)e..t.8! & 011-11 (1) (II 0e-07 (1) 0MllI (I) 1).15 (I) 12·1. (1) !HOP! 22·23 (1) through the 14th.Othe r periods of meteorSouln AsIa 19-21 (1) ~'0 (2) Q7.()913l 19-21 (II ''''5l2l "", '" 21 ·22 (ll"

activity are expected on August 5, 12, 18.G-ll (I) Q9. IO12l 15-1613) """"s.al (l) I().II II, 16-17 l2l
00<>2 '" and 20. Ionization produced by the thou-9-21 12l 11·19 (I' 17·18 (1 ) 02<16 (I)

1-23 (I) 19-22(2) ,...'" sands 01 meteors expected to enter the22.Q2 (1) CJ8.10 (I)
earth's atmosphere during these periodsSoIJlh• • et 12·1. (1 ) ill 0lKl7 (I. 0MI8 (II Gentral & 11-19 (I) " I 0lKl7 (I) ll!><l7 (1)

Asi. 11.19(1 ) " 07.09(2) Soulh ASia 11(2) 07.(19 (3) 11·19 (1) is expected to make possible numerous
12-18 l.M ()S.13l') 11·13(1) ()9.1 1 (ll

meteor-type ionospheric openings over18-18 18-20 I. 18-18 (1) 19-21 (1

~r(3)
20-23 (2. 18·21 (2) 21·23 (2) several hundreds of miles on the 10, 6,21 Ft) ~~l

1-23 (1) 23<l1 (1)
1·22 I) Soult>eaSl 18-19 (1 ) .10(1) 2J.()1 (1) iJ3.()7 (1) and 2 meter bands.

01~ (I) ASia 1().12 (3) 01~(2) Seasonal condi tions are improving lorF... E.n l 16-20 (1) ~'0 (1) 19-22 tu 03<l8 (I) 12-13 12. 02.()4 (3)
13-15 (I) 22-23 (2) ...,'" 13-16(1) ().t.(l7(2) trans-equatorial (TE) openings between1$-11 121 "."" 07.Qi1 (I) 16-19121 07.og (3)

the southern half 01 the United States and11.18 (3) 01-03(2) 011-07 (I)" 19-21 (3) ()S.11 (2)
1&-20 l") moe (11 1-22121 11-1 . (I) South America on 6 meters. The best" OJ ...,'" -23 (1)

1·22 121 ,... OJ '.e.. 12·1. el) 10 (I) 19-21 (I) 01.(J2 (1) time to check for TE openings is during-23 (1) 09-11 (2)
''''8 121 ().12(2) 21·23 (2) "'., '" the early evening hours, shortly before11·13 (1) 1&-18(1) 2·15 (1 ) 23-01 13)

"'" OJ""'" 1().12 (1) 7-11 (1) OH l9 l"1 :z3.OO (1) ' • .16 (1 )' 5-11 (2) 01.()4 1") - '" and just after sundown, although theyPac'flC & 12-17 (2) 11.17(2) 09-10 PI "''''' '" 11-19 (3) ".. '" 01>'17 el)
may occur later as well.At best, however,,- 17·18 (3) 7.19 (3) 1().13 (2) OHM PI 19-21 \.) Q5.06 (1) cooe (1)"

Zealand 1&19 1") 19-21 (.) 13-18 (11 04.Q6 (.)

_E
22 121 ,... '" TE openings will be very infrequent, and19-20 (3) 1·22 (3) 18-20 l2) ...,'" ·23 (1) CJ8.1 0 (3)

eoe '" "'''' "'''OJ 07.Qi1 (11 1().12 121 signals will be weak, noisy, and often at-21·22 (1) '" 22.(J2 (•• 23-01 (I)" 12·1. (1 )
lected with severe flutter fading.'.·'6 (1)"

'"'' OJ
OHI5 (2)'

""'" l O-13 (1! r;n:'0 P ) orce (.) 22·23 (1)().t'()7 (2) (I5..Q6 (3)" Pacific & 13-15 (2) 10-12 (3) ()S.11 (3) "'"I. Some auroral activity is possible duro06-07 (I )' ,.. 15-18 (3) 12-15 (2) 11-13(2) 00.Q3 (3)
ing August, and the days on which it isAust r.lasla ()S.11 (1l ~1112) 07.09 (.1 02.()4!11 Zealand 18-20 (4) 15-18(3) 13·17 (1) Q3.Oll (.)

1$-11(1 1• .,5gj ()9.10 WI ().t-(15 2) 20-21 (2l 16·22 (.l 17-19 gj CJ6.07 (3) likely to occur are those expected to be17.16(2) 15-11 10-13 05-07 (3) 21·22 (1 "''' 19-21 (3 07.Q6 (1)
18-19 (3) 17-19(1) 13-19 (1) 07.Q8 l' ) 12·16 (1)' .. 21.(13(4) 23-01 (1)' Below Normal or Distu rbed . Check the19-20 (2) 19-20 121 19-22 (2) ().t-(15 W .(13 (1) 03-(15~ 01.Q8 (~ ' " Last Minute Forecast" appearing at the20-21 (I ) 21 (.) 22«l (3) osoe e r 0"" CJ6.07 (1 ,
15-18(1)- 1·22 (3) 00.Q3 (• • 06-07 )\1" AuSlralaai. 13-15 (I) 7.Q8 (1 ) 12-20 (I ) 23-01 (1) beginning of th is column for those days.,'" oace OJ 15-16 (2) "'" "''' ''' OHl2 (2)

wh ich a re expected to be in these cate-"I 's,,, '" 18-20 (3) 10-17 (1 ) 22·23 (3) 02.(16 (3)
CarlbbNo. 09-11 (I) HIS (I) 07-10 (.) 19-20 (1) 20-21 121 17-1 9 (2) ""., ceo, '" gories during August . Ionized patchesCool,. ''''3 (2)

12 F.l l Q.12 (3) 2Q.21 (2) 21·22(1) 19-21 (3l ""' OJ 01.(l6 (1)........ 13-15 (3) 12·15 (2) 21-23 (3) ''''8 (' )' 1-23 1") ,... '" 01.(13111 ' oor ing aurora l activ ity can reflect v.n. t.....- 15-17 1"1 12·1. t3l 15-17 131 23-02 (• • ffi 08-10 PI cace "'. signals over distances upwards 01 1000CounInesor 17·18 (2) '''20 tal 17-01 (41 ca.. '" 10-12 (2) 0Ml6 (1)"

""'" 16-19 el) "'" OHl3 (3l - '" CoO...... 09-11 (11 .QiI (I) ,...., 19-21 1' ) miles or so........ 11-16 (I)" .za '" "'"'" CJ&.01 (1) ColI,. 11-12 (2) '" 0&11 (3) 21431 1311 (I) ""OJ 2Q.22 (1)" ......... 12-1. pj '"'' 11-15 (2) 01.(13 12l22.(15 (2)' ....- ''''6 1• • .. ,91") 15-18 l3l eaos '" Shortwave Propagation Handbook(I5..Q6 (1)" Countnesol '8-1 7 (2) .,,, '" 18-04 (.l ,... '"-. 01.(l6 (1) .(l6 (1) 10-15(1) 19-20 (1) ""'" 17·18 (1 ) "'" ""' ''' 06-07 (1)
The Shortwave Propagation HandbOOkBoI'via, (16.13 (2) "'" 15-11121 2Q.21 (2) America l1-1a or oc (II 2Q.22 (I)"

P.r~uay, 13-15 (3) 1ll-13 (I) 17.16(3) 21.(J2 (3) 22.()4 (2)"
by George Jacobs.W3ASK and Theodore8 razi , Chll. 15-18 (.) 13-15 (2) 1&01 (4) oacc '" 04-(l5 (I)"

ArBrenl; n. 18-19 )2) 15-17 (3) 01.(13(3) OJ.OS p) '.". 09-11 (1) m 09-15 (I) 20-21 (I) J. Cohen, N4XX is a definitive work on the& oua~ 1~20 (1 ) 11·21 )4) lI3«; .. 2().22 (1)" Bolivi., 11·13 (2) "'" 15-17 (2) 21-00 (2)
fascinating subject of shortwave propa-lH6 (I)' 21·23 (3) ""PI 22.(l2 (2)'

ParaOua~,. 13-1.(31 10-13 (I) 17·18 (3) 00-02 (I)23«l (2) 08-10(2) O2.(13Itl" ereen. Chile. 1.·18(.) 3·15 (2) 1&01 (4) 02-04 (3) gation. It is written in simple, understand-OO.(}l (1) Argentina & 18-17 (3) 15-16 (3) 0 1.Q2 (3) eeoe (2)
McM~rdo 11·15 (1) 1().15 (I) 18-16 (1 ) COO4 Sl Urugu.y 17-18 (2) 18-22 (4) 02<16 (2) (I5..Q6 (I) able language and is intended to be read""'''''. 15-18 (2) 15-19 (2) 18-20 (2) ".. 18-19 (I) ·23 (3) 06<l6 (3) 22.(11 (1)"

and used by rad io amateurs, shortwaveAntarct ica 18-19 (I) 19-21 (3) """ PI 06-07 (1) 11-1 5 (I) '
lffi ,..,'" 01.(13 (2)"

21·22 (2) ca.. .. OJ.OS (I) ' listeners and all others who make use of22-23 (I) ().t.(}7 (1) "'..... 13-15 (II 12·16(1) 09-11 (I ) 22·23 (1 )
the shortwave rad io spectrum. The bookc-os (2)

"""'" 1S.17 l2) 18-18 )2) 17-19~ "., '"09-10 (1 ) ......tllrClica 11.19 111 18-20 (3) ,.ro OHM (1 ) stresses do-it-yourself foreca sting, and
"'''''' """ '" ,...'"

Time Zone: PDT
22«l (I ) 01.(13 (2) 06(17 (1) fi terally contai ns propagation " road

Q3.()ol, (I)
maps" towono-wioe snortwave prcoaqa-(24-Hour Time) ,...'" noncondit ions, which eliminate much 01WESTERN USA TO:
the mystery and complexity usua lly en-- Indicales best 11"- 10 listen ""'eo ....... operlinga.

Opeoling. on 180 Mel..... ere "SO 1'1<eI)t 10OCC... during countered in making such determinations.
" " " ... lhosa 1,..- ""*' 80 Meter opening..... aha..., wltn •

Contents 01 the book include: princi-.w'I~ ..,~ ..~ ..~ ~alion inde_ 01 (2). or n%,,.,.._
w.s«ern & 11.13(1) Q8..09 (1) 00.Q7 (1) 19-21 (1) ,- ndicates best t,...... 10 II' Ien F·2 Ia~ apening. on

pals 01 ionospheric propagation; sun-6 MI1....SoIJlnern 09-12 (2) 07.09 (2) 21·23 (2)
spots and the sunspot cyc le: sunspot cy-EUlope & 12·1. Bl ()S.13 )1) 23-00 (I.

NOf1h Alnca 1.·15 13-15 (2) 22·23 {W cle predictions: do-tt-voursett crcoasa-1S.16l') 15-19 (3)
22«l 1) 19-22 (2) ad in sporadic-E propagation, some short- tion predictions and master propagation22«l (3)

skip openings on 6 meters should be pos- charts: ionospheric forecasting ; unusualGentla l & Nil 07.09 (1) 12·1. (11 19·23 (1)""',- 09-11(2'1 14·16 (2'1 sible through mid-September. Such open- h.1. and v.h.t. ionospheric propagation.E.....ope & 11., 3 Bl 16-17 (3)
ings generally range between 1000 and The Handbook is out of print and the reo~r

13-1. 11-23 (2'1
la·18 (I) 23-0t (I. 1300 miles in distance. While sporadic-E maining number 01 copies are dwindling22-00 (II ,...'"Q8..09 (1) propagation can occur at any time, there rapidly. Only a few dozen personalizede.._ " 07.(19 (1) 12-15 (11 20-22 (I) is a tendency for it to peak on 6 meters copies signed by bOth authors remain'"'-dil..- 09-11 (21 15-17 (2),_.
11-13 (1) 17·19 (3) between 8 e .m. and Noon local t ime, and available. Persona lized copi es can be c o-1,1..".. EIIl 13-14 (21 19-23 (21

aga in between 6 and 9 p.m. Don't expect tained from George Jacobs,W3ASK, P.O.''''5 (' ) 23-01 (I.
2200 (11 Q6.Oll (1) these short skip openings every day. How- Box 1714,Silver Spring, MD 20902. Copies- _. 1ll-13 (1 ) ~11 (1) 13-15 (1) 21-23 (II ever, when they do occur , signals can be are $8.50 each in U_S. funds, postpa idColI,. 13-16(2) 11·13(21 1S.17 (21.....,. 115-17 (I) 13-17 (3) 17.19(3) QUite strong. world-wide. Add $3.50 for airmail delivery17·19(2) 19-21 (.)
19-20 (1) 21-23 (3) This should be a good period for mete- outside the USA, Canada, and Mexico.".,'" or-scatter-type v .h.l . ionospheric prooa- 73,George, W3ASKll3.(l6 (1 )
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THE unu: RIG WITH THE BIG FU.TURES

Little
Big Rig
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SANTEe

EI1!COC1!T1[l -iru:.
2000 Avenue G SUIte 800. Plano,Texas 75074
(21 4) 423'(x}24 INTL TLX 203920 ENCOM VA

BARKER &'\NILLlAMSON'S

BLE
TEMODEL

370-1 0

Desigled to-
NAATMENTS - MOTELS - \tOCAIIONS
Quick Simple Installation Operates on 2. 6.
10. 15. 20 and 40 meters.All coi ls supplied.
Only 22-1/2 inches long.weighs less than.
2100. Supplied \Nith 10 ft. RG 58 coax and
c ounter poise. 'M1ip extends to 57 inches.
Handles up to 300 watts.
\/S'vW-1.1:1 when tuned
Wife 'Of more details ond ottlef B&W products

G~""""""""'''''·• I)CMA!.STRUT
• !lAISTOl M. 'r9OO7

21~·J88-~' a Re l E 147 ON READER SERVICE CARD

CIRCLE 46 ON READER SERVICE CA.RD

•

For information call
(817) 265-0391

18001 433-5172

MRF·901 Transistor $2.75 ea.

2300 MHz CONVERTER KIT $38.50
com p lete w ith PC board , parts and 10 page instruct ion
b ook .

2300 MHZ COMPLETE CONVERTER BOARD $65.00
assern bteu ar mtested .

POWER SUPPLY. 3 'F Connector s $24.95
ceiuxe m eta l case

2300 M Hz YAGI CIGAR ANTENNA $28.50
33 elements. St ronger tnan tne loop vagi, eouar in gain .

BOGNER, COMMERCIAL OUALlTV, ASSEMBLED UNIT $188.00
com plete wnn narcware.

COMING SOON
5UPERVERTER ATV TRANSMIITER FOR 2300 MHZ AND
SATELLITE TV RECEIVERS WITH A COMPLETE LINE OF HIGH
PERFORMANCE ACCESSORIES.

SUPERVERTER I •.• .• .. . .. .. ...••. . . .$1 09.9S
The ult imate in converter tecnnoroqv! Dual stage selec­
tive preamp , mixer , l.f . am p li fier and no -drift cryst al
controlled oscillator, Th is unit is better than any com­
mercial unit in use today.

SUPERVERTER II . . .. .. . • •.. .. •. •. ... $79.9S
Time tested and f ield proven STOP·SIGN converter with
aocec on, high performance preamp.

SELECTIVE PREAMP . • . . . . . . • • • . . . . •. $49.S0
rms new unit is not like the com pet itor 'S wide band
preamps. rrus unit r eally w orks! can be useo wrrn any
converter t o significan t ly im prove receonon. Easily
aoaotec t o ou r com p e titors ooarcs o r ad d ed o n t o
ou r board ,

TERMS: COD, Money order, Bank Cards
HOURS: 8:30-4:30 COST

Our product may be copied, but the performance Is never equaneo.

UNIVERSAL COMMUNICATIONS ~r?I~~~~~fx 76010

SayYouSewlt lnCQ JJo _ jilJ3 _riClE 1.~ READER SER'tlCE CARD August.1981 • CO • 95



Rolin Distributors
P.O. Box 436, Department C
Dunellen, N.J. 08812

201·489·1219

Tough New T"·Band QUAD
for 10, 15 and 20 meters

WE'REROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - $3.50 each)
___----'UlUlCK DELIVERy'

We Stock Crystals For:
Clegg Drake lcom
Kenwood Midland Regency
Standard Wilson Yaesu
lafayette Tempo VHF Eng.

(We Also Accept Orders For Custom Crystals.)

CIRCLE 45 ON READE,. SERViCE CAIlD

,--RUB8ER BTAMPS_,
3 tnes w/ceJ "l1' $3.25 ppd.
Send check or rroney order:

G.L. Pl..... K8CAQ
5521 BIrl<d.l. W.y

n DI_. CA 9211

OMPUTERIZE
GREAT CIRCLE MAPS

" Great Circle Map rrorecnoo ' Centered on
your exact QTH " Calcula ted and drawn by
computer ' 11 x 14 inches " Personalized
with your causrcn • $12.95 ppd, • (Air Mail add
$1.50) · Beam heading Printout. $9,95 '

Bill Johnston. N5KR
110& Pomona Dr., l a. Cf\IC••, N_ N.xlco 88001

WANTED: Any National Receiver, wo rking or not.
SELL: 4KW 120·240 V, 1800 RPM Gas Gene rat or.
WA8MLV, 9404 N. Church 1316, Parma,OH 441 30.

REGULATED LAB POWERSUPPLY:Techn lpower
LPC 5.0·5.0; 5V at 5 amps, OVP, current overload
protection; remote sensing, With manual , mint.
$22 Includes shipping.J . Hotter, W1Dl, 24 Cherry
Road, Framingham, MA 01701 {61 7} 872·5084.

ORAKE C·L1 NE: R·4C, T-4XC, MS-4, AC-4. Exce l·
lent condilion. Only $875. Rick (501) 96IP373.

WANTED: Kenwood TL-922 with 10 meters, John·
son 6 and 2 Thunderbolt, lcom IC·720A, IC-255AI
HM-8, EX·106 FM adapter, RM·2 remote program­
mer, and SEI SPS·3OM power supply. K0MK, 218-­
865-6541 ,690 Vermil ion Tra il , Gilbert, MN 55741 .

WANTED; Swan 51 0 X Crystal Osc illator. B.E.
Sherrill , K04P, 4531 Revere Drive, Raleigh, NC
27609. Phone 919·787·0857.

FOR SALE: Back issues of CQ dating from 1957.
(Some years mcomptete.] $50 or best otter. Winget,
Box 867, Brevard. NC 2671 2,

FOR SALE: Back issues of CO plus service books cat­
ing back to the 1930's, c rer. 7812 Leona St.. 51.
Louis. MO 63t23.

FOR SALE: 6 mtr Fibergiass Mobile Whip, $10. 6
mtr and 2 mtrCombination Mobile Whip Antenna,
$9.50. AM and CB Combination Mobile Wh ip An·
tenna, $10.50. Universal Bumper Mount with
Stainless Steel Spring, $6. All in good condi t ion.
Prices FOB. T.K. Brown, RD 1, Box 102, Forksville,
PA 18616.

WANTED: HW-8 Transce iver, Sale:Clegg 22 Mark II,
$35; Heath 58·313 Receiver, $1 00, Pick up only,
Joseph Schwartz. 43·34 Union SI, Flushing. NY
11355. phone (212) 461·5933,

FOR SALE: Radio Boy Books. SASE for list. E,ght old
straight keys. three w/o springs. unknown heritage.
no 10. $20 for the group plus postage. J·37 and J·38
keys. each $12 pius postage, RW. Randall, K6ARE,
1263 Lakehurst Rd., Livermore, CA 94550.

FOR SALE: Collectors item General Radio l100A
Frequency Standard Serial 590 with 5 units to
1000 MC In GR 75 1nch cabinet. Make offer. Also
older Hewtert-packard and Tektronix coll ectors
Items. Joe F. Keese, W8VSK, 47270 W. Mai n,
Northville, M148167. Phone 313·349·5893.

WILSON System One Trlbander, $195; CDE Ham
III Rotor, $115; Antenne Thrust·beering (hvy dty),
$30. All Items new, original cartons, plus UPS
shipping. Write: OS, Box 48, aanerovate. MA
01810.

FOR SALE: G,E. Type 90 tone encoder. 5 tones. $25.
TPL ET32c/ER31 c as Is, $15. Motorola Motrac/Motran
controland mike.$20. G.E. Prog·Linecontroland mike,
$15. K6KZT, 2255 Alexander, Los Osos, CA 93402.

CIRCLE 63 ON READER SERVICECARD

ENGINEERING CONSULTING
P.O BOX 94355

RICHMOND. B.C, V6v2A8. CANADA

YAESU FT·207R OWNERS
AUTOMATIC

SCAN MODULE
15minutes to install; scan re­
starts when carrier drops off;
busy switch controls auto­
matic scan en-ott. tnctudas
module and Instructions.
Model AS·1 $25.00

ATTERY SAVER KIT
ModeIBS·1 $14.95

• Nomore dead l.>atlaries due to memory l.>ackup
• 30% less power d' aln when squelChed
• Simple to Install, step·l.>y·step InstructIons and

parts Included
~ mA memory l.>ackup ,educed to 500 pA
~5 mA receiver drain reduced to 30 mA
Improved audio tidality and loudness

WANTED: QST lor Ju ly 1967 containing art icle
"The Squeeze Keyer." W6MGV, 893 Aislay st.,
San Luis Obispo, CA 93401 .

REGULATED LAB POWERSUPPLY:Te<:hnipower
LPC 5.0·5.0; 5V at 5 amps, OVP, current overload
protection; remote sensing, wi th manual, mint .
$22 Includes shipping. J. Hoffer, W1DL, 24Cherry
Road, Framingham, MA 01701 (617) 872·5084.

WANTED: Kenwood Tl·922 with 10 met ers ,John­
son 6 and 2 Thunderbolt , teem IC-720A, IC·255AJ
HM-8, EX-106 FM adapter, RM·2 remote program­
mer, and SEI SPS·30M power supply. KO MK, 216·
865-6541,690 Vermilion Trail , Gilbert, MN 55741.

WANTED: Swan 510 X Crystai Osci llator. B.E.
Sherrill, K04P, 4531 Revere Drive, Raleigh, NC
27609. Phone 919-78HI857.

$169QDX-3Z

CIRCLE24 ON READER SERVICECOUPON

--1--------.,I \ \ " TMf GlUT HfCTROII'C II • TMIIIGS' 100.5 aooKt

I " ''"'~.' ' . " lS, "-"",,, n . 10U ", ",,:~:~o;.:.~?: I
<TO"" ORC.UlOGS .NV""' "" ",_ .. ~..,....... I...~.,,- ~ ,~" - '"'"" ....~, ,~ ,- -'I' #)tu[!iJC!Jl~}2!N~c: , '29Cl l-----------­CIRCLE 78 ON READER SERVICECARD

• Comple te- nothing else to buy!
• Lexan boom for high s t rength
• No stubs o r tuning coils
• UV Impe rious fibergla ss arms
• O p timum spacing on all bands
• Full legal power o n SSB and C W
• O utperfon ns most t ri-band yagis
• G ain: 7 dbd . FIB 20·25 db
• Low SWR o n all bands

HI·RELI, INC.
1738 N. G reenville Avenue
Richardson. Texas 75081

(214) 234-3600

Pl......nd.1I r••d,r Inqul,... dlrKtly... CIRCLE 65 ON READER SERVICE CARD
SayYOlJ Saw It In CQ
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Priceless
business
guide
to Europe

FREE
Yours to keep
no matter what you decide

Covers 31 coun t ries (366 pages).
Preferred methods of greeting. Social
customs. What to bring your hostess.
Probable weather and temperature.
Where to f ind interpreters, photocopy
fa c i liti es . Approx imate servi ce
charges. What you need to know to
fee l at ease, get things done. Fil s
pocket for ready use. Good to have no
matter how many t imes you've been to
Europe. Invaluable o n your f irst tr ip.
Sent when you order cassette Cou rse
Keep it even it you return Cou rse.

What would you give to learn asecond language?
[TryS95.l And whats it worth to your company?

O ty, Sta'e' Zip, ~_

1·800·228·2025

N,m,:===========
Please indicate method of payment :
o Checl or m.me) urder-pa) able to Berlitz Publications. Tnc.
o American Express
o VISA 0 Diners Gub 0 Master Charge
Credit Card No. _

Expirat ion Dale -::;;-;:;;:;;;~;;;;===========
Interbank No . M_a ~t er Charge Only
l l.ocat~<l . ...,~~ I 'M" na nw ,
Signature _

Allo ... 4 M..ulis fOT delivery,
,,"1'''' }"ori T('.\;,/('nls odd sales tax.

' In USA only-outside of the U.S.. shipment by air freight collect.

[

!\10;or.; EV BACK GllA RAl\,·..:t: Try thi s Berlitz course fO r ]
ten days. If you are not sat isfi ed for any reason, simply return
it , and onta in a complete refund. You take no risk, so order
today.

For c redi t ca rd orders dial to ll- free. 24 hours a day, 7 days a week

(Nebraska Residents DiaI 402~57 1 - 4900~

Why not g ive us a r ing-righ t now,' (our expense).

r - - - - - \UII.,I'IIO'·E COlJPO:'ll ------,
Berlitz Publications, Inc.• Dept.9534 Plu M' prml n.m~ I
3490 Lawson Blvd., Oceanside, N.Y. 11572 .nd . ddres< durly

YF_'i~ Send me your Berlitz Comprehensive Cassette Course today I
a t $95.00 each. plus $4.00 each to cover postage and handl ing.' I
O French 0 German 0 Ital ian 0 Spanish 1

%Hln <lMOl vetoz %10 .1

Plus. send me my copy ot the European BUSiness Guide FREEl 0 96499 I
Retail value $4 ,95 I

There' s a premium being paid for language-knowledge in
America today - and it's not on ly in the export trade. In multi­
nat ional compan ies, in major cit ies, even on the factory floor,
a second la nguage mark s you as the potential spo kesma n,
the well-educated leader, the man o r the woman to ask
about foreign ways.
And travel is so much more fun when yo u can meet peop le
and talk thei r language . Now you ca n. Easily . Pa in lessly. All
thanks to this 50-lesson do-it-you rself Berlitze lang uage course .
Avai lable in F rench , German , It alian or Spa nish-it's yours
fo r only $95.00.

Packaged solid ly in leather-type binding, the Berlitz Compre­
hensive Cassette Course conta ins:

1. Ten introductory lessons in a 90·minute long first cassette to
fa mil iarize you with the spoken language.
2. Forty add itional lessons on five convenient 60·minute cassettes,
making a total of 6th hours of recorded instruction in all.
J. 6 illustrated workbooks to use with the tapes, each containing 50
pages of easy.tc-understend. concise information to help you speak
with the leas t difficully. 300 pages, in all, to get you on the way to
fl uency in a second language.
4. A specially prepared, easy-to-use Rotary Verb Finder will help
you with irregular verb forms--once you're ready for grammar.

This co urse a voids the dry and the d ull-mixes voices, sound
effects a nd useful text in the delightful manner only Berl itz,
the world's best known la ng uage inst ructor. can offer. And
cassettes do n't sc ratch , do n't warp and don't unwind-last al­
most indefin itely. Best of a ll. they are easy to st ick in your
pocket. take along o n a trip or use in the ca r.

Prepare yo urself fo r a reward ing future , At the same time.
enjoy the socia l advantages only a seco nd language can bring.
For S95.00, choose the course you need to sta rt talking like a
native. Use the coupon and order today,



LINEAR AMPLIFIER PLANBOOK: Fourteen com­
pete transistor amplifie rs from 2-400 MHz, 15·1000
watts. 96 pages, $11.95 p lus $2.00 shipping New
one and two stage microwave to antennas, cable to
converters, 30 and 40 channel, and ca ble inverters.
Free f lyer. $1.00 fOI fu ll ca talogue. refundable.
'-'CNISA. {401) 846·5627. AP Systems, P.O. Box
263CQ. Newport, RI 02840.

FOR SALE: 6 rntr Fiberglass Mobile Whip, $10. 6
mtrand 2 rntrComblnanon Mobile Whip Antenna,
$9.50, AM and CB Combination Mobile Wh ip An·
tenna, $10.50. Universal Bumper Mount w ith
Stainless Steel Spring, $6. All In good condition ,
Prices FOB, T.K. Brown, RD 1, Box 102, Forksville,
PA 18616.

HALLICRAFTERS Service Manuals. Amateur and
SWL. Write for prices. Specify Model Numbers desir­
ed. Aroco Electronics, P.O. Box 95, Dept C, Berwyn,
Il 60402.

TRS 80 OWNERs: The Uitimate COde Practice Pro­
gram. Adjust speed 4-25 wpm, sound, machine ran­
guage, level II 16K. Send srass cnecs or money or­
oar. Fast delivery. K-Tron Sales, P.O. Box 912, Shaw·
nee, OK 74801.

WANTED: Hauicretter s.t through S·7, 00·1. 8 HPA,
SX·l0. SX·1 2, and other ear ly x amcraner gear, parts.
manuals. and accessories. Any condition. rorrnvcor.
lection. please write , even if in doubt on Model No.
Chuck pactus, WD5EDG, 4500 Russel l Dr., Austin ,
TX 78745 .

OODE PRACTICE: Computer gene rated Cassette
Tapes, you specify speed 4-25 wpm, $3.95 ea. Two
for $7.50 . Send check or money order. Fast delivery.
K·nen Sales, Box 912, Shaw nee, OK 74801.

FOR SALE: AlDEN PCS·2000. with separa te n pad,
mint. with inst ruc t ions, $200. Karl Thurber, W8FX ,
317 Poplar Drive, Mi llbrook, AL 36054 .

MICROWAVE DOWNCONVERTER KITS: $29.95. 32·
element antenna kits : $28.95. inc lude $2.00 ship­
ping SASE for info rmat ion. Microwave Technology,
Box 24052, Ind ianapolis, IN 46224.

AMATEUR RADIO REPAIR: Professional service,
reasonable rates, ALL BRANDS. U.SA KDK repa ir
center! Ama teur RadiO Repair Center of I.E.C., tnc .,
1020 Brookstown A...enue, Winston·Salem. NC 27101,
(919) 725·7500.

EXPORT ORDERS INVITED~
(803) 366·71 57 Q

LQ,sen

~KENWOOD

~ IIIICOMI
TEN-TEe !c,Q,» mm1D.

SERVI CE DEPARTMENT CALL 803·366·7158

ORDER TOLL FREE!
800-845-6.83
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THE
GISMO
GANG

G.I.S.M.O.
;;:2305 CHERRY ROAD

ROCK HILL, S.C. 29730

\1i.7 VA E S U
v

Rohn
DiiiVl

73,

FREE AD with subsc ript ion (limit 30 words)! Ham
Buy, Sell. Trade, Want Ads. 12 issues, $3.00
WA40SR's Rigs & StuffTM, Dept. ca, Box 973, Mo­
blle,AL36601.

PRI NTED CIRCUIT boards w ith running wa ter! Tech­
rorccrcarbreakthrough. Precise reproduction. Ideal
lor begi nners. Free info. COVAL, Dept C08, 2706 Kir­
by, Champaign,IL61820.

DRAKE C·lINE: R4C. T4XC, M&4, AC4. Excel­
lent condi tion. Only $875. Rick (501) 968·7373.

BUILD ANTENNA TUNER lor power revers up to 500
watts and f rom 160 th rough 10 meters using brand
new ARC-5 transmitters, conversion data included.
priced at $18 .95. Send for covt surplus catalog for
equipment, tubes and parts, 50' G & G Radio, 45W
Warren st., New York, NY 10007.

FOR SALE: CENTURY/21 w ith 670 Elect ronic Keye r
$200.00. Phone (304) 837·3829.

o
" THE ONE STOP SOURCE SINCE 1959"

' COAXIAL CABLE "TELEPHONE ACC.
"CONNECTORS "AUDIO CABLES
'CABLE ASSEMBLIES 'ELECTROLYTICS
"CATV PRODUCTS "MULTI CONDo CABLE

Call Or Write For Our Free Ca talog
55 RAILROAD AVE.

GARNERVILLE, N.Y. 10923 (914) 9<47·1554

ROHN TOWER: Available direct to you from wor lo­
wide d istr ibutor, al l p roducts avai lable. Sample
prices: 25 G sections $4054 each: 45 G sect ions
$91.85 each: BX48 Tower $231.00 each. HILL RA·
DID, Box 1405. 2503 G.E. Road, Bloomington, IL
61701, (309) 663·2141.

HEATH TEST INSTRUMENTS. All new, assembled
arf'd calib rated. Send SASE for details. George Koo­
ya, 3067 North 2450 West, Salt Lake City, Utah
84116.

HEATH HW·8 FOR SALE. $95. Wm. Barden, 28 182
Palmada , MIssion Viejo, CA 92692, (714) 951-0 129.

GLOSSY PHOTO est's. Distinctive " Vic torian "
OSL's . Fluorescent aSL's Stamp brings samples
ALBERT B ZANELLA, P.O.Box 4337,San Francisco,
CA9410 1.

TOP DOLLAR PAID OR
TRADE FOR NEW
AMATEUR GEAR.II

(Radio not included)

BEATYOURBATTERIES!
DV,RATE )'<lV' SVNT~(SnED HT CONTI NUOOSLY f r m any
12-30> e.c. $ouree: Au to, Truck, RV, UgM Aircraft
{ll Or 2!lv 'JHem] , _ D.C. Po. ... Supply! !!
STEIIART', _"BATI,RJ-BEATE ll"pl"Ovlde, tn. pl"Or><r
REGULATED voltag" for your rig and plenty of
<".....nt for CONTINUOUS FUL L POIIER TRANSMIT! All
day tr... l, .11 evenl n9)TjjipTei"liet with NO IlFIT
TO RE-CHARGE ! TRANSMIT EVU IIITH DEAD Nlead,!! II

' NOT • battery charger but. FULL I'{)WER SOURCE wi t h
rUs",. Circuit t o protect youi'TTgr----­

' RUGG ED ALlMINltI CASE (eocept [COM unit 1< built
into IC·BOA cas. for ,lido on/.lid. off power
,upply chlngel)

_VOUR Htead. RIJIAIN I N PlACE (except 1(Cf4) . 510,,;.11
unplu9 for I"STMT f>QRTABILITY!

. DESIGIlED by In engl n••r f r Olll 1\AS/l'. J et Propuhi""
laboratory wi t h cOIIIP<lnents r U ed SOl beyond
requi .......nt' !

' PRE- IIIU O JACK f or )'<lUr rad io (except ICOM) and
detailed Ins tal l at ion I n~t r uctlon~ ,"ppl i ed!

. ~ n . Po...... Cor d (4 FT. on ICOM ). VELCRO pad . , up­
plied t o ""unt '"Y'"~ ... e! 1 fLU YEAR WARRANTY !!

. 0;0 I ~TER f [R E NCE wlt~ PL ' . ! LONGER LIfE FOR N IC.d~!

. M')'O AVA ILABLE for TEMPO S-I,2,,;
YAESU FT- 207R; I COM IC-ZA/T; WILSON 1'1: II, 1'1: I V;
~AHTEC HT-1200! (Mf ltJRY RIGS RnAIN MtMQRT!!)

' PRI CE: ALL I«lOElS- iJO.OO Po,t Paid. Ca, Re'. add
$l.aO Tox. C. O.O. ',_ Tou pay Ponage and COD fee, .

, PHONE : 1-213_351_1aI5 for C .O_.J!.L
SIDWlT aw:fl P,O, Box 2335 !RW IIID'U , CA. 9J.!lI)

Phone Bill Slep at 704·524·7519,
or w rite:

CIRCLE 35ON READER SERVICE CARD

WE NEED ARC·51BX, ARC·94,
ARC·l02, ARC· l05, ARC·115,
ARC·11S, RT-823fARC-131 or FM­
622, Wilcox RT·857JARC·134 or
007A, ARC·164, RT·529AIAPN·133,
APN·171 or Honeywell HG9050
Radar Altimete r Transceivers,
APX-72, Collins ARN·82, ARN·83,
61ST, Antenna Couplers 490T, CU­
1558A or CU·1669A, Instruments
ID·663IU, ID·883IU, ID·998IASN,
ID·1103, ID·1351/A, C-6H, 331G-4F.

.. " " "II " I

SLEP ELECTRONICS COMPANY
P.O. BOX 100, DEPT CQ

orro, NORTH CAROLINA 28763

CIRCLE 118 ON READER SERVICE CARD
98

CIRCLE 32 ON READER SERViCE CARD
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• dvertiser's Index

Call For Prices On Other Antennas In Stock

TEXAS TOWERS

AGL ElectronICS• •••••••••• . ..••• . . . .•••. 7
ARRL . . . .. . .. .. .. . . .. .. . . . • . • . • . . . . • •. 304
Advanced Electronic APOllc•• •. •..• .35,69,73
A1uma Tower Co 42
Barker & Will iamson . •. . ... . . . . ... .. . . •. 95
Barry Electronics 61
Bash Eduea.ttonal .•••••• .•.••.• .. . .• ... 51
Bencher, Inc...... .•. .•. . .••.•••.•••• 13, 79
Berlitz Pubs., Inc.••.•••.•••..••••.• .. .•. 97
BrUt's 2-Way Radio 53
Butternut Electronics . •. • . .. ... . • .. . . •. •87
CO Book Shop . . • . • • . • . • • . • . . • . . • • • . • . •70
ON Electronics 93
CeCo Communicat ions, Inc.. . . • • . .. . .. • . •79
ett.ney Elect.on ics ••••.•••••••••••••••• 47
Comm Cenler 73
Command Productions • ...•••••.•.••••••96
Cubic Communlcatlons . •.. .. • • . •. ... . . •33
DaM tncuetnes 32
OX Engi neerlng 68
Dahl Company ' .. .. .. • • . ... . . . .73
Debco ...•••. ... .••.•....••.•... ...••. • 1
Digit rell Electron ics Co 49
ENCOMM, Inc 95
ETCO .••.••.•.•••••••••••••.••..•••••• 96
engineering Consultirtg 96
Fatr Radio Sales .. •.. ... .. ... •. ... .. . . .. 80
FOll·Tang o . . • . • . • •. . • . • •. •. • . . • . • . . • . • 53
G & K Amateur Supply . • • . .. . . . • . .. . .. . . . 69
G.I.S.M.O.••.••.• , .•••••••••.•••••••••• 98
aemOuad 67
Grove Enterprises ••••••••••••••••••.••• 79
H & R Communica t ions 18
Hat Communicat ions .••••••.••••.•••• 11,73
Hal·Tronill . ... .. . ....• .. . .• .•.•. .. ..... &3
Ham RadiO Outl et. ..•.•. .•.•..• .•.••.• . .2
Henry Radio . ... . .. .•... .. ..•.• .. . .• .•. 23
HI·Rell, Inc•.•... .•••••.. ..•••.•...••.•.96
Hy-Gain Elec tron ics ••.••••••.•••••••. 57, 59
ICOM America, Inc. . . . . . . . . . . . • . . . . . CO¥. IV
Johns ton, Bill. N5KR 96
KLM ••. ..•.••.•..•.••••••..••••••.• 54. 99
Kantronlcs • .. .. . ..•.. .. . .. ... .. . .. .... 31
Kawasaki Mot ors Co.p 69
Kengore Co rp.. . . . .. . . . . . ... •.. . ... . • . .32
Kenwood . • . • • • • • • • • • • • • . • • • • . • • • •Coy. II, 1
MFJ EnterOrlses 16
MHl Elect ron ics .•••••••.•••••.36, 37, 38, 39
Mad ison Elect ronics ...•.....••.•..•. 25, 94
Microwave Fil ter 78
Mor-Gai n .•••••• . .•.••.•.••••.••••••••• 28
Nemal Electron ics . . •. ..... . . . . . .. . . .67, 94
Palomar Engineers . • . . • . • . • . . • . • • . • . • .6,94
PIerce. G.L. K6CAO..• .. . . . .. ..... .. . .• .96
Radio Amateur callbook. Inc•••••••••••••. 81
Radio World.... ............... ......•. 43
~lnOi st.••••.•••••••.• .•••••.....•.• .96
Ausprint .••••••.•••••••••••••••••••••• 22
Salurn Systems Lt d., Inc... .. .••.••.. .•.••96
Semiconductor Surplue . .. . . . • . .62, &3. 84, 65
Skytec .. . • . • • . • . • • . • • . • . • • . • . . • . • . • . • . 15
Slep arectrcmce . . ..... . . .. . ... .. .. ..•.•98
Stewart Quads•••••.•••••••••..• .•.•••.98
Teletron Corp. . . . . . . . . . . . . .. . . • • . . .. • • • •42
Tet.ell Laboratories 89
Ten-Tec .............•.....••••••••••••• 4
Texas Towers •••••••••••••••.......... 100
'reenereterornc, Inc 68
r rrcnyx Inc 28
Tults Electronic Dept . Store . • . • • • • . • . • . • •55
UPI •.••.•.••.•••••••.• ..• .•• .. . . ... .• . 47
UPI Communications Systems, Inc.••••••••32
Unarco-ROhn 15
Uni ersel CommunICtlt ions .•.•. .. ...••..95
Uni ersal Electronics Inc 24
Wawasee Elec tron ics . .. . .. • • . • • • • • • . • . • 15
Yaesu Electron ics . • . . • . .. . . •. • . . . . .Cov. I II

'\
'(O" IN ANT~"NA'
HeiDX ".... > t:..-nt Tnbolnd a..m . • • • • • $2Oe

THSOJU &-E.........' Tnt.><:! 8M," _. ..••••... S23t
TH3U1U 3-£..- Tnto.nd 8Mm _.•.•..•.. . $119
HY-QUAO 2 a.m.m TrIbend 0.- S20t
.cJ:2SA 2-£1emwrf to-Mtr 8MnI .. .....•.••. S171
2068A H ' 2O-<ntr "l.ong John" •.•.. $231
1~ 5-E 15-mtr "l ong John" ., •.. $14'
1058A 5-£_' ,o-mtr "Long John" ••... S lllI
2lM8A ...e ' 2O-mtr e..m .. . • . . • . . • .. S, It
1538A 3-EI 115-mtr BMm ... . . . • . . . . . S U
1038A 3-£I ll o-ml' 8Mm . •. . . . . . . . .. S 58
08.1015... 3·e 1 10I1S-ml. BHm, ..•..••• 112$
l lHl" I1)o-T_ IO-I O mtfv ~ 521'9

CUIHCRAI'T AHTI:NNAS
A3 New :J-t:._ I n~ 116i
M New <I-(~ Tn benOw ...•.•.... 1201
AV5 10-1 0 "". V_. " 1 to
2Q.3CO 3-EJt>mIonl 20 mlr · 5I<.,-k 1166
~CD 4-E.....,' 20 mlr · Skywalk 123ll
I5-3C D 3-E.....,'15 mi' · 5I< yw..k. ,... 1 82
Is-.CD 4-EI 1 15 mi' · Skyw. lk 1 IllI
1ll-3C D 3-E t 10 mi. · Slc ywelk 1 511
1~CD . -E t 10 mt. · Slcywelk S 75

ROTORSICABUI
~in HOA-3ClO (25 HI ttl SJIIi
~ HD-n (10 7 III tt) S lillil
"",,"nee ~100 IEJewatoon~orl S 31
COt: C~$-2 (9 HI tt l S lillil
COt: l1AM. (15 HI ft) Sl l51
CO£ TAllTWISTER (30 HI tt l S238
8 Condu.c:lor Rotor Cet>le , , SO 181ft
HNvy Duly 8 CondUCIor Rotor Ce ble ... • . • . , SO W"

ROHN TOWERS
20G m ,so 25G S3ll SO ~ S83,OO
HOBll 4(1 f ......_ng 40' (I' HI ftl ........ U.II
H08U" f.--~ng q ' (18 Iq tt l •.•..... S305
HBll-6fl f "\dIng Slj'!IO Iq tt l S335
f K2S48 q'~ f_'1 _ SI8lil
f K25S8 ~ 2SG fllkloo_ T_ s m
f~ M 2SGf__ T_ S&Q
fUS44 q' ~Q Foklo_ T_ U7I
fUS64 Sl!·.5O Foldo_ To- 110&9
fK.5604 8/1' .SQ f oldO_ To_ S1171
(f reighl J*d on alllotOove. towa... p,.;"" Ill' l>ighar
_ .. RocI<y Mounllin l tat" .1

GALV......ZED PIEL TOWER HARDWARE
3{18'" EI1$ Guywo , S l l /100"- S8lIIl000 ftIf.- EHS Gu)'WI" S,.."OO ft S l~l000 ft
$I3T 7 • 1 <cratI Ceb/la _ Sl Q(loo
3{18 C CM~ da"'91 (3118' or 5o'3r CIOII) .. 50 30
1/ . CCM CIOII c"m~ (11. - cablel . .........•. ,SO oN)
II. TH Thi_" (lltl .11 aina l 50,25
318 EE /318- Eye . nd a~ tu.nbuck..) •. " ... .• . . SS,SO
318 EJ (318- E~.nd j.w turnbuck.., ,SS OO
112 EE ( lIT E~.nd .,.. turnbuck..) Sll SO
11'2 EJ ( l IT E~ a nd JOI Wturnbuck..' ......•••• SII ' O
3/ 1S' Pleb,,,.d ouy d 1e11d SI.I55
1/. - P ~ guy C111,.,1d S1..&5
8'"-dai. 4-" long _ S12.5O
r -dai lo-tt long '-"Y duty 131.00
SOOD Guy in lalor 1!>I3T or 3118'" cabilll $11.15
S02 Guy inalJlalor (1/. - CIIb1al 11.\15

COAXI"'L C....LI "'ND CONNECTORS
IiG2131U (Mil e.paoc RG..eIU-B,.nd New) . • •. SO 29 ft.
RQ-311 (New 11." D1.matarlow l ena foam l . SO.l S1ft ,
RQ·S8CIUIMllSPECt5%SHIElOI . . O.l2'parltt.
11T SO OHM PolY Jacl<atad Coppa< ....rd~... 11.1Q1ft
U'*". ... v •• or 1'_ l IT Copper Ha.-

Connacl:ors $22,00
l IT 50 OHM Poi)' Jact;_ Alumi m

Her". , 50 &lIi1'I
U Hf. N- or F 11T Alumi Han!ll...

Connacl:orl S15.00
Type ....... Con.-.etorl (RG-aU or RG-213/U) $450
AMPHENOL SIt_ PI.lad Pl.2511 , , S1,25
AMPHENOl Sieck In ~ll. Ca ll UI for You. N. adl .

Hy.o...IN, TRISTAD-PRAn CRANK·UP TOWERS
Dlract l-etory.n~1 10 ..... IraiOht eapMlML Cd
tor __"'"... quote 011""",, t--.

KLM's
KT-34A

KLM -
In Stock
at Terrific
Low Prlces l
~

ANTENNAITOWER
,
•

The new concept In 'rtbana
antenna design. Gain and band
width all In one compact
pickage. VSWR curve•.- ...,,"

:D '~:D~D
1,------:-1 I ~ "I
~ '" " . '" .. '

Lilt Prlce 38t" SALE PRICE $319

Out performs all commercially
available trlbl nd antenn•• and
many monobl nd systems too! 6
elements on 32 ft . boom. 2·4db
more gain than the KT-34.
Ult Prlce.5&9" SALE PRICE 5479

And the new "X-rated"

KT34XA

DIV. OF TEXAS RF DISTRIBUTORS INC.
1108 Summit Ave., Suite 4 I Pleno, Texe. 75074

Mon.·Fri. 9 a.m. - 6 p.m. Sat. 9 a.m. - 1 p.m.
TELEPHONE: (214) 423-2376

All PR ICES ......O SPEC lfICATIO "'S SUBJECT TO CHANGE WIT HO UT NOTICE

We'd like to . ee your company listed here
100. Contae1 Jaek QulZell, W2LZX, our
AdvertlslrMOJ Manager at 516-681 ·2922 to
work out an advertl.lng program tailored
to suit your needs.

100 Say You Saw It In CO



THE EVOLUTION OF A CHAMPION!

FT·101ZD Mk III

The FT-l0l ZD Mk III is the latest chapter in the success story of the FT-l0l line.
Armed with new audio filtering for even better selectivity, the FT-l0l ZD now
includes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywhere are upgrading to Yaesu!

Variable IF Bandw6dth
Using two 8-pole filters in the IF, Yaesu's pioneering variable band­
width system provides continuous control over the width of the IF
passband - from 2.4 kHz down to 300 Hz - without the short­
comings of single-filter IFshift schemes. No need to buy separate
fillers for 1.8 kHz, 1.5 kHz, etc,
Improved Receiver selacUvtty
New on the FT-101I DMk II I is ahiQh-performance audio peak/notch
filter, Use thepeakfilter lor single-signal CWreception , or choose the
notchrnter for nulling out annoying carriers or interfering CWsignals.
In theCWmode, you can choosebetween the 2.4 kHz $SBfilter and
an optional CW filter (600 or 350 Hz) from the mode switch.

Diode Ring Front End
The FT-l0l1D now sports a high-level diode ring mixer in the front
end , Thistype 01mixer, well knownfor its strong signal performance,
is your assurance of maximum protectionfromintermod problemson
tooey'e crowded bands.

WARe Bands FactOfY Installed
The FT·101ZD Mk iii comes equipped with factory installation of the
new 10. 18, and 24 MHz bands recently assigned to the Amateur
Service at WARC. Inthe meantime, use the10 MHz band formonitor­
ing of WWVI
RF 8Il n ch Proce..01
Not an additional-eost option. the FT·101ZO RF speech processor
provides a siQnificant increase in average SSB power output, for
added punch In those heavy OX pile-ups. The optimum processor
level is easily set via a front panel control .

Worldwide Power Capabiltty
Every FT-101ID comes89uipped withamulti-tap cowenranstormer.
which can be easilymodified (rom thestock 117 VACto tOO/1101200/
2201234 VACin minutes. ADC-DCconverter is available as an option
for mobile or battery operation.

Convenience Features
Designed fundamentally as a high-l;l6rformance SSB and CWtrans­
ceiver, the FT-t01 Z0 includes built-in VOX, CW stoetone. semi­
break-in T/R control on CW, slow-fast-off AGC selection, level
contro ls tcrtne noise blankerand speechprocessor, and offset luning
for Doth transmit and receive. The Mk III optional FM unit may beused
for 10 meter FM operation. or choose the optional AM unit for WWV
reception or VHF AM work through a transverter (AM and FM units
may not both be installed in a single transceiver).
Full Un. of Accessories
see your Yaesu dealer for a demonstration of the top performance
accessories tor the FT·101ID. such as the FV-10tl External VFO,
SP·901 P Speaker/Patch, YR-901CW/RID Reader, FC-902 Antenna
Tuner, and the FTV-901R VHF/UHF Transverter. Watch for the
upcoming FV·101DM Digital Memory VFO, with keyboard frequency
entry and scanning in 1 Hz steps!

Natlonwkie service Networ1l;
During the warranty period . the Authorized Yaesu Dealer from whom
you purchased your equipment provides prompt attention to your
warranty needs. For Io~ -term servici"9 after the warranty period ,
Yaesu is proud to maintain two tully-eqmpped service center's. one in
Cincinnati forour Eastern customers and one in thelos Angeles area
for those on the West Coast.

Note: A limited quantity of the earlier FT-101ZO (with AM as standard featu re) is still available. See your Yaesu dealer. FT-l Ol l D Mk III
designates transceivers bearing serial #240001 and up, with APF/Nolch filter built in and AMIFM unrts optIOnal . 681

PrICe And Speoncanoos Sutsect To
Change Without NotICe Or Obhgallon W&§@~ ~

Theradio. V
YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
YAESU Eastern service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100
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