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Rack Attack from DenTron
Components are the latest in communication systems adapting 10 your stations' needs. The DTR-3KA and DTR·1200L ere equipped
with heavy-duty handles lor easy rack mounting and rack brackets that can be easily removed. The DTR·1200L linear amplifier pro­
vldes 1200 watts SSB and 1000 watts CW input continuous duty. It features large 3 V2 " shadow box, back lit meters lor easy reading,
and tuned input for compatibility with solid state or tube transceivers. The DTR·3KA antenna luner handles a full 3KW PEP. It
features a built in 2KW dry dummy load with thermostatically controlled forced air cooling, a remote sensor box to insure meier
accuracy and 50 OHM impedance. Component racks available at your DenTron Dealer.

Spurious Emissions:

Modes:
Power Input:
Power aeconemeete:
RF Drive Power:

DC Plate vollage:
Duty Cycle:
Input Impedance:
Input VSWR:
Output Impedance:
A.ntenna load VSWR:
AlC:

51/.· H x 17· W x 13· 0 (19· W with
rack brackets)
46 pounds

DTR·3KA Antenna Tuner

Frequency Coverage: 1.8·30 MHz continuous
Built In 2 KW PEP Dummy load· Forced Air Cooled
Input Impedance: 50 ohms (Resistive) to transmitter
Antenna Inputs

Coax 1, 2 & 3 - unbalanced-may range from a few
ohms to a high Impedance

long wlre . low to high impedance
Balanced nne . 75-660 ohms

Power Capability: 3000 watts P.E.P.
Wattmeter: 200 watts forward

2000 watts forward
200 walls reflected

Accuracy: ::I: 5%
Remote sensor box
3Y2· backlit meters
Dummy Load: with manual or automatic torcec air

cooling.
Integral 3KW Balun
ClAClE 8 ON READER SERVlCE CARO

FCC Type Accepted
Size:

Weight:

DTR·1200l Linear Amplifier

Frequency Ranges:
80 Meter Band 3.45· 4.6 MHz
40 Meter Band 6.00 - 9,0 MHz
20 Meter Band 10.00 • 16.00 MHz
15 Meter Band 20.95·23.50 MHz
10 Meter Band Export Model

USB. LSB, CW, ATTY, SSTV
1200W - SSB, l000W • CW
234/117 VAC 50/60 Hz
150 Watts maximum and 65 walls
minimum for 1 KW DC Input
Idle + 2300V approximate
100% SSB, CW, ATTY, SSTV
50 Ohms nominal
1.5 to 1 average
50 Ohms nominal
2 10 1 maximum
negative going adjustable from front
panel
IMD· greater than 30 db down
Harmonics - greater than 40 db down

Swrtcnable 12VDC accessory output voltage
Multimeter:

Plate Voltage O· 3QOOVDC
Plate Current O· 500ma
Relative (jutput Ad1\Jstabie

Front Pane Plate ~ollage:Sw tchthg
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WHENOURCU MERSTALK...
WE LISTEN.

John Fail, KL7GRF16
Loog Beach, CA

verrene "Red" Irwin, K9KUW
Kenney,/l

Harry Betock, AA2X.
Great Neck., NY

Tom Gentry, KSVOU
Dallas, TX

John Whitaker, W5HEZ
Baton Rouge, LA

FOf our European ccetcmers Contac t:

Richter & co, 03000 Hannover 1
TRAN SRAOIO SA, 6816 BissoneiLugano

And we respond with unexcelled RTTY equipment.
One reason RnY equipment designed by HAL customer ideaswith their own to create the most

is always state-of-the-art quality is our open channel advanced equipment features and capabilities in the
of communications with customers. industry.

We want to hear the "What if's . . ." and "How It adds up to greater enjoyment of RnY operation
about's .. ." that come from active and dedicated and a dependability factor backed with a full one-year
RTTY operators.Our engineers havecombined warranty.

Wri te or give us a call. We'll be glad to send you our new RnY catalog,

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217-367-7373

CIRCl E 2 ON READER SERVICE CARD



FREE
PHONE!

854·6046
CAU F. CUSTOMERS PLEASE CALL OR VISIT STORES USTED BELOW

PLUS FREE SHIPMENT U.P.S. (Brown).
(Except where otherwise noted)

ALSO SHIPPING REGULARLY TO COUNTRIES
ON ALL CONTINENTS .. .

Bob .,.,....0 . W6RJ I K6AHV, Jim R.....ty. Ni6RJ
t*>e< wei ~roown"_9"'"you cour1eous.
~.., $OI<Y"a!.

ALLIANCE ROTATORS
HD·73 U·100 ;
$109.95 $4 1.95

KENWOODI
CALL (or visit us) FOR YOUR

DEALS ON KENWOOD's "BIG 4"
(and all other Kenwood ham products.)

TS·180S /DFC

2 METER
HAND-HELD

TR·2400
TS·120S

TS·520SE

$36.95

CDE RO T O RS

T2X H A M IV f1

SHUREI
HAM RADIO
OUTLET # 4 44
MICRO­
PHONE

COLLINS KWM·380 DRAKE TR·7/DR·7 YAESU FT·707 ALPHA76A

--- -
.~ .. .•

c.:.::..............

I~ i ...,~~
. ""I "". - ,~"-=-' ,,:; ., ' •

CALL FOR YOUR SPECIAL PRICES ON THESE EXCELLENT ITEMS

OVER THE COUNTER (Mon . thru Sat. 10 AM to 5:30 PM ) MAIL ORDER , Phone, Write.

• AUlANCE · "l.PKA · AMECO. BEAIIlCAT. BE~CH£R . 8IIlD. COE . COlliNS
• CURns - CUSHCAAFT - CW- . OE"'ToPl • DRAKE. Oil E"IGI..EERI"IG • EIU.o.c
• EU CTAO-SPACE ' HUSTlER - HY·(>,U<-IOOM - KEHWOOD. l\lM · uFJ
• U_ PAOOUCTS· YOSf-Uy. " Ol • "'YE • PAl.OMAA • AOBOT • IIClHl\I • SHURE
• SW...... TEUIl ' T(lRE Il ' TEMPO ' TEJo.TEC • TE llA.S RF • TRISTAO ' YAESU . MOAE

P'-n . nne! , II ...dIof InqulrH dl'Kt'~

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

San D,ego Fwy II VIcTory Blvd

ANAHEIM, CA 92801 SAN DIEGO, CA 92123
2620 W. La Palma 5375 Kearny Villa Road (71 4) 560-4900

(714) 761 -3033 (213) 860-2040 H'9""'.Y 163 & Cla".mom MU ll 81v<l

OAKLAND, CA 94609
2611 Telegraph Ave. (415) 451-5757

Hwy 24 Do*mOW" l ,," 271" oll-,amp

BURLINGAME, CA 94010
999 Howard Avenue (415) 342-5757

5 "I l les SOUln on 101 from SF ""port
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AN EDITORIAL

Paradox or Operating Aid

T his morning my June issue of QST ar­
rived and I tu rned as usual to tnevtt Seems
To Us..... page. I like 10 read editorials In
other publications 10 check on people' s
views and ideas. In June, in case you d idn't
get a chance 10 read it , Perry Williams,
W1UED, talks about the idea 01creatlng
digital licenses for am ateur ra d io. Th is
digital l icense wou ld be stmuar to th e
Canadian plan and incorporate amateur
radio and computer technology. In gener­
al, Perry seems 10 be looking for feedback
to this idea of creati ng a new l icen sing
structure and doesn't really go into the nitty
gri tty of how It can be structured, admin­
Istered and enforced.

Doe s amateur radio need suc h a II·
cense? I think not, especially after reading
the rat ional beh ind Perry's premise. Hi s
premise is that the FCC might then con­
sider thi s form 01 l icen se as a beetnner­
class or ent ry-revet ncense and therelore It
would be " code tree." This t hen would in
ellect g ive the United States a " code free"
li cense above 30 MHz (how much above
isn't certa in). If the recen t history of the
digital-class li cense in Canada Is any in ­
dication, we might indeed be f looded by as
many as 300-500 new hams every couple
01years or so. I can see that as growth 01
so r ts , but a wonderfu l , ex citi ng , c ap­
t ivat ing way o f getting people past the
code requ irement and into amateur radio
method of li censing . . . well , it 's got to be
one of the most convoluted pieces cttrra­
tional th inking I've seen in a long time.

Not on ly i s thi s term 0 1 th inking Irra­
tional , it' s down right insulting. First I
think that Perry is making the c lassic error
In lo g ic by t rying t o m i x ap p l es and
orang es. The appl es are the d igital li ­
censes themselves. Whether this Is good
and desirable or bad and undesirable is a
singular issue. The oranges part of the ar­
gument involves the concept of a beginner
or entry-level license. There is no ccnnec­
tion that I can see between both concepts
nor do 1see how one can br idge the gap.
Perry sees a gap somewhere between the
Novice and Technician licenses and the
proposal would be a Digital Class to flil -in
that gap for entry-rever newcomers, code­
Iree and populated by, as he puts it , digital
scien tists and experimenters. I call that tn­
sulting . I suppose that one could liII Perry's
gap wi th a national reserve of trained, ex­
per lenced d ig ital o pera tors in case o f
emergency or defense problems. Anyway,
Perry does see a distinc tion between code
speed and Baud rate, even th ough he
doesn't understand the concept 01 a Nov­
ice or Technic ian license.

Perry goes on to justify retention of the
code requirement In a laudatory manner by
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stating that " the present tests make each
applicant demonstrate a personal comrntt­
ment and invest something of hlmselfl
herself In acquiring an amateur l icense.
The resu lt has been a service with a far bet­
ter reputation lor discipline than others
used by the public." Maybe so Perry, but
what about the personal commitment and
investment of time involved In winning a
contest lor example? On page 18 of the
June issue Is an article on an Electronic
Voice Saver. With this device you can have
programmed voice messages on your
8-track tape player In a sense operate the
contest lor you, therefo re saving not only
time but your voice as well . It circumvents
the intent of the compet ition, which Is pn­
t lng your voice (which is part of your station)
against the voice of some other contester. I
don't find fault with the article; iI's clever
and probably a good adjunc t to a contest
station . It does, however, remove the per­
sonal commitment and Investment <in
voice not cash) of the operator. This sup­
posed personal Investment and ccmmrt­
ment has been eroding since the advent of
amateur radio. All new technology and
developments by definition make all sub­
sequent use easier and In a way seem to
negate the hard work previously needed to
ach ieve the same results.

When the FCC revamps the licensing ex­
ams , a new licensing manu al emanates
from Newi ng ton. The manual breaks the
exam down Into ques ti ons very close to
the actual questions and gives enough tn­
formation on how to answer the questions
so that the test can be passed. Does this
mean that the applicant doesn't really
understand the theory or fundamentals of
electronics requ ired for the license? More
than l ikely so. Does this circumvent the
personal commi tment and Investment in
an electron ic education? Defin itely. It's
heuristic . It's a means of getting the appli­
cant's foot In the door where he can learn.
II's useful, too, In the same manner we all
used In gelling our drivers ' licenses. We
studied a little book that had the questions
and answers to the test. The person giving
the driving test took us on a littl e spi n
around the block (not real ly In trafflc), we
tried to park and not hit anything and fi nal­
ly passed. We learned how to drive later by
actually driving, not from that 1It1le book
and not from t he few-minute test. The
league's License Manual or any other
license manual that gets you through the
door is worthwhile, and serves the same
purpose.

If we take Perry's logic to the hilt, we
should have had special licenses for s.s.b.,
SSTV, RTTY, I.m. and any other mode that
came along after the audio and spark.

ASCII is a mode that has lis own specllic
technology and equipment as do all the
others I mentioned, and I don' t think the
FCC wants to add more licensing and
more regulations to amateur rad io. For a
relatively small group we sure go out of our
way to create trouble.

I have the underlying leellng again that
we are hearing another precursor to incen­
tive li censing. WARC Is over and we don't
have to Impress the Ik with our expertise In
order 10 secure their support. We don't
have to juslify our very existence with the
number of license c lasses we offer or hold
individually . The l eague doesn't have 10
spend t ime thinki ng up these " new" Ideas
in order to leellmportant and purposeful.
If t here Is t hat mu ch f ree time left over
alter handling all of the member services,
OST, books and the l ike (which I doubt),
then they should use that time to Improve
those th ings. The l eague does have pur­
pose and does provide Its members and
the fraternity with many worthwhi le ser­
vices. One purpose a membership orqan­
Iza tl o n or hobby·related organization
should not have is the c o n ti nual en­
couragement of the government lor more
and more restrict ive legislation and
regulation against its members.

I can understand to some degree the
league's feeling of stewardship towards
a mateur radio-this eu-seef nu. all­
knowing father who protects and nurtures
his chi ldren because he knows beet. But
even tually that father has to realize that
his children grow up and think for tnem­
selves. Stewardship can Inhibit growth by
overprotection. What Is challenging that
stewardship and therefore must be guard·
ed aga inst is the concept of a ecce-tree
licen se. The dig ita l licen se is a smoke­
screen to encompass a mandated code­
free license in a form designed not to at­
tract man y applicant s. The league is
threatened with the challenge to a
venera t ed skill : c ode s peed or co d e
recogn it ion. Rather than openi ng up the
spectrum over 30 MHz to the masses via a
code-tree li cense, the league throws up a
proviso in the form of a hook. The hook is
the digital license requirement. You can 't
have one without the other . The ploy is oo­
vious as Is the perceived tnreet tett by the
league and many of its Directors.

No o ne likes change, especia ll y the
league. On tne other hand, C.W. is not be­
ing outlawed nor will il die out. Don't worry
Newington, you s u rviv ed the Novi ce
license, Oscar, s.s.o., r.m., SSTV, RTTY,
etc., and you're st ill go ing strong. wnet­
ever happens, you' ll survive a ecce-free
v.h.l . license, too, and we'l l still love you.

73, Alan , K2EEK

Say You Saw It In CQ
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enter the new world of TEN-TEe
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new features, new performance + all--
NEW - AUg HF BANDS. Full coyerage
from 160 through 10 Meters. Ready to go,
wllh crystals supplied for seven bends (crys­
tals for 18 and 24.5 MHz ba nds available
when bands are ready for use).
ALL SOLID-STATE. From the pio neer.
BROADBANDED. From the pioneer.
NEW 3-MODE. 2·RANGE OFFSET TUN·
ING . Another TEN-TEe first. .. (1) Offset Re­
ceiver Tuning, (2) Offset Transmitter Tuning
and (3) Offset Tranl ceiver Tuning. None
other has it. For complete flexibility, 10 meet
aDneeds. fine tuning or ox. 2-ranges: :t: 500
Hz or ~ 4 kHz.
O PT IMIZED RECEIVER SENSITIVITY.
For an ideal balance between dynamic range
and sensitivlIy ... from 2IJ.Von 160 to O.3 IJ.V
on 10 Meters.
NEW OPTIMIZED BANDWIDTH. Seven
response curves-four for SSB, th ree for
Cw. Standard I-I fllter is an 8-pole 2.4 kHz
crysta l ladder type. Options Inclcde e 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8­
pole CW filter and a 200 Hz 8 .pole CW filter.
Switch an optional filter from the front panel
to put it in series for up to 16 pol" of filter­
Ing And the standard Cw ecnve audio filter
has 450 and 150 Hz bandwidths lor added
attenuation. New toggle switches select i-f
and audio filtering. Selectivity for any situa­
tion.
BUiLI·IN NOTCH FIUER. Variable null
eliminates unwanted signa ls and carriers in a
pass band Irom 200 Hz to 3 .5 kHz wtrh a
notch depth of more than 50 dB.
NEW BUill-IN NOISE BLANKER. Stan­
dard equipment. New 2- pole monolithic
cryst;,l lilte r handles big sign<lls easily, makes
Impossib le locations usable.
GREATER DYNAMIC RANGE. Better than
90 dB, typicaDy. Reduces front-end cverloed
lind distortion. Plus a PIN diode sw rrchable
18 dB ertenueror on the RF gain control.

NEW " HANG" AGC. Smoother operation.
2·SPEED BREAK-IN . " Fa st" or "S lo w"
s peeds. " Fast" for Ins tant , full b reak-in .
"S lo w" has a lo nger mute ume before re ­
ceiver is actuated for working crowded bands
with heavy QRM and lor mobile.
WWV RECEPTION. On the 10 MHz ba nd.
DIGITAL READOUT. 6 shielded 0.43" LEOs
with 5 in red , the 6th (100 Hz) In green.
SEPARATE RECEIVING ANTENNA CA ­
PABIUTY. Use with separate components,
instant break-In jtnears, or trensverters.
"S" ' S WR METER. Easy-to-read. Electron­
icaDy switched.
200 WATTS INPUt. On all bands, when
used with 50 o hm load . Pro ven, eceser­
vllttvely rated design. FuUy wa rra nted for first
year, pro- rata wllrranty for live ex tra years!
100' DUTY CYCLE. Full power hour after
hour without fail . Ideal for RTTY, SSTV o r
any hard usage .
BUlLT·IN VOX AND prT. Smooth VOX
with 3 front panel controls. And P1T control
at both front and rear panel jacks.
BUllI-IN PHONE PATCH JACKS. Easy in ­
te rface to speaker lind microphone signaols_
BUllI·1N CW ZERO·BEAT SWITCH. Puts
you o n exact frequency of II station being
worked without being on the air.
BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy liste ning.
ADJUSTABLE THRESHOLD AUTO·
MATIC LEVEL CONTROL. From low
power to full output with full ALC control.
FRONT PANEL CONTROL OF LINEAR
OR ANTENNA, Auxilia ry bandswttch ter­
minals o n rear panel permit simultaneous
control of external relays or drcuits. Disre ­
gard to interface with new TEN·TEC solid­
state/CW linear.
AUTOMATIC SIDEBAND SELECTION.
And you can reverse It with the mode switch.

S UPER AUDIO. A TEN·TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL Clean. Easily ex­
ceeding FCC requirements, thanks to metic­
ulo us design, line components, lind conser­
vative ra tings.
HIGH STABILITY, Deviation is no more
than 15 cycles p e r degree temp e ra ture
change after wa rm-up.
HIGH ARTICULATION KEYING. 2~ msec
rise and decay time for sharp, dean keying.
BUill-IN SPEAKER. Built Into the bottom
of the cabinet shen. Compressson-loeded for
better quabry and higher eflldency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re ­
moval if needed.
FUNCTIONAL STYLING . Dark front panel,
co nve nie nt control groupings, "cla mshe ll"
cabinet, full shlelding, end easier-to-use size:
5-o/."h x 14Y. "w x 14"d.
POWER. Operates on 12-14 VDC for mobile
o r storage battery use. For 117 VAC use, a n
ex ternal supply is required .
FUll ACCESSORY LINE. Model 217 500
Hz C W filter $55, Model 2 19 200 Hz CW fil­
ter $60, Model 2 18 1.8 kHz 5SB filter $55,
Model 243 Re mote VFO $139, Model 255
Power Sup{'ly/Speaker $169, Model 280
Power S!lPply $ 139, Model 64S Dual Paddl e
Keyer $85, Model 670 Single Paddle Keyer
$34.50, Model 2341214 Speech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color.

Model 546 OMNI-Serles C $1189

See your TEN-TEC dealer, or write for full
details.

'liilfiw~.~~!~~[i~.-.".,_.-.......,-. ...-



- Filth Annual New Delmarva Hamfast ­
Th is event will be held Sunday, August 17
at Gloryland Park, Bear, Delaware. Admis­
sion $2 in advance, $2.50 at the gate.
Tailgating $2.50. Tables under pavillion $4.
Prizes , food, and drinks. Talk-ln on 52 and
13173. For more information send e.e.e.e.
to Stephen Momot, K3HBP, 14 Balsam
Rd., Wilmington , DE 19804. Make checks
payable to Delmarva Hemtest. Inc.

- North Caroli na - Cape Fear Amateur
Radio Society's 4th Annual Hamfest will
be held on August 16 and 17 at the Main
Officer's Club, Ft. Bragg, NC. 9000 sq. ft .
"etr-ccncmcnec'' space. Prizes Include a
TS 120 5, Tri-band beam, Handy Talkie,
Rotor, and many more. Saturday night
social , and aCWA luncheon meeting Sun­
day. Talk -ln on 146.31/91 , 147.93133, 146.52
simplex . Tickets $1 in advance, $2 at the
door. send s .a.s.e. to Marie Presler,
WA4YMM, PO Box 35171 , Fayetteville, NC
28303.

- New Jersey - The Ramapo Mountain
Amateur Rad io Club will hold its annual
f lea market on Saturday, August 16 at the
American legion Hall , Oak Street, Oak­
land, New Jersey. Indoor tables are $5 and
tailgating Is $3. No admission fee for
buyers . Refreshments will be available on
premises. Ta lk ·in on 147.49/146 .49
WR2AHD or 146.52 simplex . Call Bua
Hauser, WA2JUO at 201·797·8471 or
791.()589 for advance reservations and in­
format ion .

- Dial Radio Club Flea Market - On
August 9, The Dial Radio Club, W8BlV,
will sponsor its second flea market for
the purpose of raising funds lor the main­
tenance of their repealers. There will
be door pr izes hourly, refreshments, and
flea market. Admiss ion is $1. Talk-ln on
146.52-52 simplex , 146.0Hi1 repeater. The
event will be held at the Starglow Theatre
in Middlelown, Oh io.

- Willow Springs, Illinois Hamtest . The
Hamfesters Amateur Radio Club will hold
its 46th annua l namtest on Sunday, Au·
gust 10th at Santa Fe Park, 915t and
Willow Springs Road, Willow Springs, II·
Iinois (near Chicago). Gates will open at 6
a.m. Tickets at the gate are $3 each; in eo­
vance they are $2 each. Free coftee for the
early birds, games for the kids, prizes for
the Yl's and the world famous " shoppers
row." Chil dren under fifteen are free. For
more information and advance tickets,
send s.a.s.a. and check to: Hamtesters
Amateur Rad io Club, P.O. Box 42792,
Chicago, Il 60642.

none wilt be on 3975, 7275, 14275, 21375,
28675. est, to WD0GSY through the
call book address. (For more information
on the Illinois QSO Party, see "Contest
Calendar.")

- OX·pedltlon to the Center of the World ­
This event will be operated by the Warren
Amateur Radio Associat ion, from 1300
GMT Saturday, August 2 to 2000 GMT Sun­
day, August 3. Frequencies are 28.625,
21 .360, 14.285,7.235, and 3.900 MHz s .s .b.
For c .w. tans, they will also monitor
21 .125. aSl for a beautiful cernucetewnn
a large s.a.s.e.; OX please send 2 IRC's.
send aSlto: W8VTO, Center of the World
DX-pedition, Box 809, Warren, OH 44482.

$59.95 r,~; .nt.1

place in the Upper Peninsula of Michigcln
this year. Radio amateurs will gather from
Michigan, Wiscons in, Minnesota, Canada,
and elsewhere tor this event.

- Kaskaskia Island - The Saint Charles
Amateur Radio Club of SI. Charles, Mis·
scurt . will be operating in the upcoming
18th Annual illinois a s o Party from 1800Z
August 2 to 2300Z August 3. The call sign
will be K0BM/9KI. An a x 10 cert ificate will
be available for all worked stations. Send a
9x 12 s.e.a.e. for the certificate. Operating
frequencies will be up 60 kHz on c.w.; up
25 kHz on the Novice bands. S.s.b. coera-

C.O.D. Orders Welcome

Digitrex Electronic8
4412 Fern lee, Royal Oak

Michigan 48073 313·661 ·9247

only .
8.95

+.50 Shipping/Handling

-75 mV Sensitivity

Digitrex Electronics
PA·19 Wide band Preamplifier

• 2 to 200 MHZ Bandwldth(-3dB Points)
.19 dB Gain!
• 50 Ohms Input & Output Impedance
• Tiny PC Board 5Iza(7/8" x 1-518")
• Absolutely No Tuning Required
• Extremely Stable
• Draws only 20MAl!12VDC
• Great Way to Increase Sensitivity

ot Receivers, Counters, etc.
• Fully Assembled and Tested
• Instructions Provided Full Warrant

Portable 600 MHz . 1.600 MHz Range

Frequency Counter. 1 K Hz or 100Hz Resolution

e Assembled and Tested
- Full Lifetime Warranty
e Size: 5"L x 2%"W x 1% " H
·SNC Whip An tenna Opt. $8.95

-Jacksonville H.mlest • The Jacksonville
Hamfest Assn. will hold the 1980 Jackson­
ville Hamfest and ARRl Florida State Con­
vention on August 2nd and 3rd at The
Orange Park Kennel Club. Located at the
intersection of 1-295 and U.S. Highway 17,
the site offers unlimited free parking, a
large area for an indoor swap mart, and
plenty of meet ing space. Programs and
forums are planned and many manufac­
turer and dea ler exhibits will be there.
Special hotel rates are available with a
good selection o f accommodations within
walk ing distance. Advance reg istrat ion is
$3 ($3.50 at the door) and is available from
Jacksonv ille Hemtest. 1249 Cape Charles
Ave., Atlantic Beach, Fl 32233. Swap
tables are $5 per table per day and can be
ordered from Andy Burton, WA4TUB, 5101
Youn is Rd., Jacksonville, Fl 32218. For
more in formation, write JHA, 911 Rio SI.
Johns Dr. , Jacksonville, Fl32211.

- 32nd Annual Upper PenInsula Hamlest
·Sponsored by the Delta County Amateur
Radio Society (DCARS), th is event will be
held on August 2-3, In Escanaba, Mlchi·
gan. This will be the on ly hamfest to take

6 - CO
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Loop Amplif ier 567 .50; Plug-In Loop A n tennas 547 .50 each lspeclfy
frequency band ). To order add 53 shippi ng / handling. Calif . residents
add sales tall .

Loop Antenna

1

J

•
-

master charge

r..

Send lor free descrlpllve brochure.

Here is an exciting new device to improve your reception on 160, 80,
the broadcast band , and on VLF.

It Is well known that loops pick up far less noise than most other
antennas. And they can nu ll out Interference. Now Palomar Engineers
br ings you these features and more in a compact , caref ul ly eng ineered ,
attract ive desktop package .

Unlike ordi nary cnrectrcn-unoer loops , It IlIts to match the incom ing
wave front. The resu lt: Deep null s up to 70 db. You have to l isten to
beli eve it!

Does the Loran on 160 give you a headache? The loop pract ically
eli m inates il. Broadcast stat ion 2nd harmonic ru ining your DX? Turn
and tilt the loop and it 's gone. Does you r friend In the next block with
hi s k il owatt block those weak ones? Use the loop and hear him fade out.

Loop nu ll s are very sharp on local and ground wave signal s bu t usually
are broad or nonexisten t on distant skywave signals. This allows local
inter ference to be elim inated while DX stat ions can st ili be heard from
all direct ions.

The loops are Utz-wlre wound on RF ferrite rods . They p lug into the
Loop A mpl ifier whl ch boosts the loop signal 20 db and isolates and
preserves the high 0 of the loop. The t uning control peaks the loop and
gives extra preselection to your receiver .

Plu q-ln loops are available for these bands:
150-550 K Hz (VLF)
540-1600 K Hz (BrOadcast)
1600-5000 K Hz (160 & 80 meters )

I

• Attention County Hunlers • An telope
Valley ARC, Lancaster, California is plan­
ning a OXpedition 10 Alpine County
August 16 and 17. All bands, modes, and
county hunter nets will be used. It will be
operated under KOOK All aSL via K6GXO.
s.e.s.e. or IRC's necessary.

• Warren ARA Hamlasl • The Warren
Amateur Radio Assoc iation 's 23rd Ham­
lest will be held at the Trumbull Branch,
Kent Sta te Universi ty, on August 17. There
will be 5 acres of flea market, tech forums,
OX programs, dealer displays inside, XYl
act ivities. aSL to W.A.R. A., P.O. Box 809,
Warren, OH 44482 lor fur ther information.

• Lafayette, Indiana Hamln l - Th is
hamfest will be held on Sunday, August
17th at the Tippecanoe County Fair­
grounds in lafayette, 18th Street al Teal
Road (Ind iana Highway 25). Flea market
setups for this 10th annual hamtes t can be
made anyt ime after 1600 hours Saturday.
camping on the grounds Saturday n ight
only. Forums Include one on new OSCAR
"9" Satellite. There wilt be prizes,
refreshments. Tickets are $2.50 each by
mail In advance or at the gate. For advance
tickets send check or money order and
s.a.s.e. to J.B. Van Sick le , K9KAE,
RR 1, Box 63, Wes t Point, IN 47992. Mail
orders must be placed by Augu st 10.
Hamfest is sponsored by the Tippecanoe
ARA,lnc. Talk-In on 146.1 3·73 repeater and
146.94 simplex . call-in station W9REG.

• laPorte County Hemfest - The annual
laPorte County Hamfest will be held rain
or shine, Sunday, August 24 at the County
Fairg rounds on Highway 2, west of La­
Porte, Ind iana (50 miles S.E. o f Ch icago).
Paved f lea market area outdoors . Indoor
tables $1 each . Advance tickets $2 with
s.a.s.e. to P.O. Box 30, laPorte, IN 46350.

• a loucester County ARC Hamlesl - The
Gloucester Co. ARC will hold its second
annual hamfest on Sunday, August 24
from 8 a.m. to 3 p.m. at the Gloucester
County COllege , Tanyard Road, Sewell .
Tailgaters set up at 7 a.m. Indoor and out ­
door spaces available. Food and prizes.
Ticket s $2 in advance, $2.50 at the door.
Dealers and tai lgaters $5. Talk-In on 52 and
78118. For Info and tickets, contac t Bob
Grimmer, KN20WO, 229 William Ave., Bar­
rington, NJ 08007.

·lI l1ana Repeater System Hamfest ' The II·
lIana Repeater System, Inc. Amateur
Radio Club will host its 11th annual Dan­
ville, Illino is hamfest, Saturday and Sun­
day, August 30 and 31 at the Georgetown, '
Illinois faIrgrounds. Advance gate dona­
t ions are $1 .50 per adult ; $2.00 at the gate;
children 14 years and younger free. For
more in formation or advance uckete, send
s.a.s .e. to IlIlana Repeater System, Inc.,
P.O. Box G, cat lin, il lino is 61817.

• 1980 Ham·A·Rama - The Five Flags
Amateur Radio Association, Inc ., will hold
Its 1980 Ham·A-Rama on August 31 from
8:00 a.m. to 4:00 p.m. at the Pensacola
Munic ipal Auditorium, Pensacola, Florida.
Admiss ion will be $1 .00 and swap tables
will be available for $.5.00 each. Additional
information can be obtained by writ ing to
the FFARA, P.O. Box 17343, Pensacola, FL
32522.

Say You Saw It In CQ
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LU7X operated from Staten Island (no, not the one in
New York) off the coast of Tierra del Fuego in the 1979
CO WW DX CW Contest.

DXpedition to
Staten Island

--......
BY JORGE VRSAlOVICH" . lU7XP
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The C.W. Argentine Group was
started in June 1977 by a group of
amateur rad io operators. The purpose
was to popularize radio telegraphy,
publish a bulletin, organize competi­
tions, and defend the rights of all rad io
operators. These goa ts were carried
out by LU1DZ with the assista nce and
collaboration of LU2DFX and LU6EF.

With regard to OX activit ies, the first
move was to get things going in the
southern Atlanti c islands. An example
was advising LU3ZX on Sandwich Is­
land to increase his activity on c.w.
Once this was achieved (to the joy of
the OX world), the group turned its
sights toward other islands.

In the beginning of 1979 during Ire­
quent chats between lU1DZ and my­
self, the idea to make a DXpedition to
Staten Island began to take form.
Staten Island is a chain of rocky
mountains which runs from east to
west; it is approximately 60 kilometers
long and varies in width from 10 kilo­
meters to 600 meters. lilies on parallel
54~55 ' south between meridians 63~50 '

and 64°45' west and is separated from
the island of Tierra del Fuego by the
straights of Le Maire. The on ly safe
way to get there is by seaworthy ship
because the storms from the south­
west are frequent and deadly.

The ci ty of Ushuaia lies in Tierra del
Fuego at 54°48'15 - latitude south by
68°17'96 - longitude west. A town of
about 10,000 inhabitants with all the
modern conven iences of a small city,
usnuata sprawls on the coast of the
Beagle Channel, cosily surrounded by
mountains whose high, snow-covered
peaks give it an amazing beauty. The
cold, damp winter reaches well into
spring when one would expect the
weather to be more temperate, but the
warm, sunny days of an all-too-brief
summer seem to be enough for the
ccmtort of the Fuegians. Thousands
of tourists from al lover the world visit
Ushuaia every year, and the number in­
creases constantly.

The Argentine Navy has a base in
Ushuaia and moors ships at the local
port. II was th is factor plus the prox­
imity to Staten Island (about 250 k ilo­
meters away) that convinced the
G.A.C.W. to use someone tram th is
area to plan the DXped it ion, namely
myself. I am a nat ive of usnoata. and
my knowledge of the place and the lo­
cal authorit ies proved to be of great
value.

A view of LU7X 's campsite on Staten
Is land from the west.

•Box 110, Ushuaia, Tierra del Fuego
Is /and, Argentina 9410, So u t h
America.

The LU7X group (fef t to right): LU6EF,
LUIDZ, LUIAF, LU7XP, and LU4XS.

My first action was to contact the
commander of the southern naval area
in order to arrange transportation by
ship and whatever support and back­
ing would be needed. Here Captain
Felipe Barrantes proved to be a
priceless aid in all negotiations, a bril­
liant liaison officer aside from a good
friend. As soon as we had confirma­
tion that our needs and requirements
would be met, we set about coot­
dinating the flight from Buenos Aires
to Ushuaia for the three rad io
operators who would be part of the
OXpedition and the sailing date of the
ship that was to take us to Staten
Island. The initial date of departure
was set for the 22nd of November so
we could be on the island for the CO
World-Wide CW Contest. In July I
began the paperwork to get my license
for Staten Island; this could be either
L7XP, AZ7XP, or AX7XP. The Sec­
retaria de Comunicaciones, which is
the department in charge 01 issuing
call signs, could not give any of the
prefixes I requested, but gave me
LU7X instead. I insisted on having a
special ca ll because I considered that
an operation of such importance
deserved a special prefix, but all I
could get was LU7X.

This OXpedition was to be the se­
cond in the history of Argentine
amateur radio; the first was in 1955 to
the Sandwich Islands. The members
of the Staten Island OXped ition lnclud­
ed Juan Carlos Gtaqutnta. LU1AF, a
telecommunications technic ian in
Buenos Aires; Alberto Urano Silva,
LU10Z, a communications officer in
the Federal Police of Buenos Aires;
Raul Marcelo Dtaz, LU6EF, an
economics student who lives in
Buenos Aires; Martin Juan Lawrence,
LU4XS, a rancher from Moat Bay on
the Moat Channel; Roberto Brizuela, a
government employee trom Ushuaia;
Hugo Fernandez, also a government
employee from Ushuaia; and myself .

The next step was to get together all
the equipment necessary for the OX­
pedition, starting with the most tmpor­
tant item-the generators. This was
not an easy task, as we needed one

that would permit us to operate with a
1 kw linear amplifier. After much
scouting around, the Coast Guard
connected me with IFONA (the Na­
tional Forest Institute), who lent us a
Winco 3.5 kw generator. It weighed
about 140 k ilograms and later proved
to be my greatest concern when board­
ing the ship or going ashore, not only
because the success of the whole
operat ion depended upon it, but also
because I had signed a receipt for its
value-about $4,000, and I was re­
sponsible for it. Another generator of
1.5 kw power output was provided by
Martin Lawrence, a rancher at Moat
Bay, and a descendant of the f irst
white men to come and live in
Ushuaia in the 1870's.

RaiSing the Argentine flag over the
campsite on Staten Island.

Once we had the generator problem
solved, we turned to Beta Brizuela , a
Fuegian with a lot of experience in
camping, who could assist in choos­
ing camping equipment. He had been
to Staten Island be fore and knew ex·
actly what we would need, so it was
his job to see about tents, sleeping
bags, etc. In the meantime, the Naval
Base provided us with food and fuel,
and quite soon the backyard of my
house (WhiCh sits on a hill right in the
middle of town) became a maze 01
boxes, bags, rad ios, motor antennas,
drums, tents, etc.

While all th is was going on in
Ushuaia, in Buenos Aires LU1AF,
LU1DZ and LU6EF were busy prepar­
ing their sets, organizing their t ime off
from their norma l activities and jobs,
and having daily OSO's with me.

On the 10th of November, Captain
Barrantes informed me that the trip
would be scheduled for an earlier date
and that the men coming fr(.o,'" Buenos
Aires would have to be in Ushvala by
November 15th. He pulled all the
necessary strings to have them
brought in in an Electra Navy plane at
2 p.m. on the 15th. They arrived
bursting with excitement. I took them
to my place where they were to stay,



It was zero hours on the 17th ot
November when the somenera. a sea
lug of the Argentine Navy, left the pier
of uehuata heading for Staten Island.
The ship had just finished two months
of checking beacons and patrolling
the Beagle Channel, and needless to
say, the crew were all anxious to get
back to their families and homes up
north. As soon as we left the pier, the
captain wanted us to decide on the
spot where we wanted to land. The
spot we had in mind (Observatory
Island, where Jules Verne 's lighthouse
at the end of the world stands) was
discarded by the Navy because it had
no appropriate anchoring ground.
Finally, we chose Puerto Cook, where
we knew we had a good port and a
beach where we could use the Zodiac
Inflatable boats for unloading all our
gear, Including the 3.5 kw generator.

LU1AF is atop the antenna setting it
up for the CQ WW OX CW Contest,
while LU7XP assists him from the

ground.

After deciding on our final destina­
tion, we had some coffee and settled
down in armchairs to try and sleep un­
til 4 a.m. The waters were not exactly
calm, so most of us were out on the
deck trying to compensate for the ef­
fects of the movement with lots of
fresh air. With Navarin Island always
to the starboard , we c ro ssed
MacKinlay Pass leaving Gable Island
to port. We then continued to the east
between the coast of Tierra del Fuego
and Picton and New Islands, reaching
the Le Maire Straight at about 10 a.m.
Some 20 nautical miles ahead we
could see the chain of rocky moun­
tains that is Staten Island. Sailing
along the northern coast of the island
we passed by Observatory Island
were you can still see the lighthouse
and a large brick house. On board we
considered the difficulties that the
mountains could cause with regard to
our communications, but we had faith
that all would go well. At 2 p.m. the

3.5-30 mHz $15.95
optimized 14-30 mHz
includes hardware for
2" boom $17.95

Model ZA-1
Model ZA-2

BenCHeR, inc.
333 West Lake Street. Dept. D
Chicago. Illinois 60606 (312) 263-1808

• Lets your antenna radiate-not your coax
• Helps fIght TVI-no ferrite core to saturate or

reradiate
• Rated 5 KW peak-accepts substantial mis-

match at legal limit
• DC grounded-helps protect against lightning
• Silverplated hook-up braid; Custom molded case

• Amphenol* connector; Rubber ring to stop water
leakage

Available at selec ted
dealers, add $2.00
posrngeandhand#ng
in U.S.A.
WRITE FOR LITERATURE

The site of the OXpedition was on the coast of Cook Bay.

and we immediately started taking rush followed as we took all our equip­
care ot the last -minute detail s. On that ment and supplies (80 pieces in all)
same day a Navy helicopter brought down to the pier. I've lost count of the
LU4XS from his ranch at Moat into trips we made back and forth in
town. We were just about set and LU4XS's Ford F1QO pickup, but there
everything was going smoothly, when were many! We had to load all our
the next day at about 3 p.m. the cap- equipment, including the generators
tatn of our ship called to say we had to and fuel drums, by hand because we
have everyone and everything aboard had to cross over another ship that lay
by 7 p.m. since we were leaving 48 between ours and the pier. We set san
hours earlier than planned. A mad at 11 p.m.

CIRCLE eo ON READER SERVICE CARO
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HUU Direct from the Tri-EJf Factoru
I

Save 25% on the
best towers made!

• E ",.- X
TOWER CORPORATION
7182 Rasmussen Ave., Visalia. CA 93277

CQ

3,221,00

10,560,00

S 346.00

• <435.00

see.00

913,00

...00
844.00

923.00

1.816.00

1,064.00

1.537.00

2,826.00

16.0 Sq. Ft.

6 0 sc. Ft.t

95 Sq. Fl.;

8.6 Sq. Ft.;

5.0 Sq. Ft.;

9.0 Sq. Ft.

9 ,0 Sq. Ft.

9,0 se.Ft.

9.0 Sq. Ft.

16.0 Sq. Ft.

16.0 Sq. Ft.

16.0 Sq. Ft.

37 8 Sq . Ft.

70'

90'

"'.
35'

50'

65'

ae-
51 '

51 '

6 7'

37'

".
70'

E.lltended
Height

Nested
Height

13' c­
20' 5­

20' 10­

21' 3-

20' 6-

23' 6"

21'0"

21'0"

22' c­
20' 6"

21 ' 0­

23' 6"

28' 0"

Model
Number

·Trie.l(ium'"
"Also available in Trie.l( Ium. Please consult factory lor pr lcea.
tWhen pl"oper1y guyed 2~it!Olla.

;Aoof bracket or guyed et l si kNe!.

TM 490 "
Sky Needle

ED 40'

MW 35"

MWSO"

MW65"

LM 470"

W 51"
WT 51 . ,

W67"

LM 237"

LM 4700"
Motorized

r-------------------
I ,

I AAU~~
I ~iJ.L7
1'1S TOLL FREE
I 800-526-5277
I In New Jersey

I 201-279-7528
CALL NOW

I or
I USE THIS HANDY ORDER FORM
I Mail to Trj·Ex Tower Corp.I 7162 Rasmussen Avenue. Visalia. CA 93277

I Name ................•- .

I Street .

I City _ _••......... ....._ Stale Zip ........•....

I
J
I
I
I
I
I
I
I
II w,.··
J
I
I
I LM 354"

I
J
I
I
I
I
I
I NOTE: All proclucts FOB Visalia. CA. Prices and spec,tlCllionaI aubject to change w itho ut nonce. N inety day limi ted

warranty. Ca lilornia res identa ad d aales tv:.

Model LM·s.rtn
Supports 16 sq
h . 01 anten~

area in 60 MPH
winds. Large top
section lor all
COR and smaU
prop pitch
motors. Tirt--over
option.

Model TM·serlM
The Sky Needle
series suppor1l
la rge amateur
beams. Hinged
base mount
il'lCluded lor
concrete base.
Geared tele­
scopic winch
included MolOl"
inc luded with 70'.
90' & 100'
models.

Come to Trt-Ex for innovative tower design and
engineering! Our towers are fam ous all over the
world for their strength, stress and wind resistance.
Now you can bUy a superior Trt-Ex tower at
FACTORY SAVINGS!

Choose your metal. Towers can be fab ricated in
steel to ASTM Specif ications with hot-di pped gal­
vanized finish (done after construction so that inside
surfaces are zinc-coated, too) . Or in Triexium", our
lightweight, corrosion resisting. h igh-strength light
alloy.

Tri-Ex HAM towers are available self-supporting or
guyed; take your choice. The W series of crank-up
towers. the LM series of crank-up/tilt-over towers
and the TM sky needles are self-support ing.

Use your charge power to buy your tower. Trt-Ex
honors Visa and Master Charge credit cards. If you
have questions about tower accessories or which
size tower Is right lor your antenna, ca ll Bill Salerno,
his technical sales know-how Is ready to serve you.

Moct.l w·s.ne.
S4.lpports 9 sq. ft .
01antenna area
in 50 MPH winds.
CoA retetor
mounting plate in
top section. Aigid
base mount
Included



At our new main headquarters, adjacent
to Miami Int'l Ai rport

7201 N.W. 12th Street., Miami, FL 33126
Oade(305) 592·9665

Broward (305) 763-8170
Nosotros SI Hab/amos Espana/

Special Export Prices.
We accept VISA and MASTER CHARGE.
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operation. All this human
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compact, attractive
package.
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Ten ts were erected on the isla nd for
the opera tors, with a separate tent for

the generators.

Somellera reduced its speed to enter
Cook Bay from the north. This bay is
narrow with steep rocky slopes
covered with shrubbery to the sides,
and at the end of the bay is a peat­
covered valley that connects wi th
Vancouver Bay to the south. Nat ure
here is, as in all of the Fuegian ar­
chipelago, spectacular and breathtak­
ing in its wild beauty. After we cast
anchor, two Zodiacs were let down
and. we proceeded to unload. After
several trips all the gear was safely
on shore, and we waved goodbye to
the Somellera, which continued on Its
tr ip north to Puerto Belgrano in the
province of Buenos Aires, about 1,000
naut ical miles away.

Our firs t surprise was to find a
large Argentine flag waving at the end
of a mas t. Then we saw a stone hut
whose ti n roof had blown away. We
decided that this would be our radio
shack, so we promptly made a roof
from two tents. As if it had been
rehearsed, the group tackled the dif·
ferent chores of setting up the radio
stattort and organizing the living
quarters. Thus, while LUl DZ and
LU1AF put up the antennas and ln­
stalled the sets and the lighting, the
rest of us pltcned tents, gathered
firewood, brought water, and
prepared something to eat. It was 9
p.m. when we sat around the fire to
our f irst meal on Sta ten Island. A
sl ight drizzle was falling, and all that
could be heard were the murmurs of a
couple of wild geese that eyed us
with curiosity.

The tents were up, with separate
ones for the generators, and it was
only a question of taking care of a
couple of details to get the station go­
Ing. At midnight, when darkness had
covered everything, including the only
seven Inhabitants of the island, I ad­
justed my oto telegraphic key to send
the first aso from Staten Island to
the world. The contact was with a
Russian station, UA0KBC. LU1 AF,
LUl DZ, and LU6EF took turns on the
air, a task that continued pract ically
all day and night.

By the 18th of November everything
was working normally. We had only
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one mishap with the 3.5 kw generator
when it stopped and refused to start
aga in. We took out the carburetor.
cleaned it, replaced it with much
angu ish and very few tools, and it
started beautifully and did not give us
any more trouble. It was a sunny day
with a temperature of 13°C, so Mart in,
Beta, and Hugo decided to do some
exploring. Cook Bay was the site of a
prison in the early 1900's, and ruins
stili remain on the beach where the
building once stood. Some 200 meters
to the east there is a graveyard with 36
graves in It, one bearing the date
January 1900. I was si tt ing on a rise
that separates the beach from the
valley writing a message to all the
members of LRA10, Ushuaia's Na­
tional Radio, when the three explorers
returned. They had decided unan­
imously that I was to be the chief of
the group. This implied quite a few
responsibi li t ies. In addition to watch­
ing over the food supply, I had also
taken over the responsibility of check­
ing weather conditions every three
hours-temperatu re, pressure, humid­
Ity, winds, vis ibi lity, and clouds.

Zodiac inflatable boats were used to
transport the operators and equip­
ment from the island to the ship that
took them to and from Ushuaia in

Tierra del Fuego.

The group by now was working
beautifully, doi ng all thei r tasks with
dedication. In the shack, LU1DZ took
turns with LU1AF and LU6EF in oper­
ating LU7X_Little by little we were cap­
turing the interest of the DX world.

Beto took care of the tents and also
recorded the messages we transmit­
ted to Rio Grande's local radio station,
LRA24. Through our daily contact with
LU1XY of the Ushuaia Naval Base, we
also spoke with the governor of Tierra
del Fuego, Captain Luis Jorge Arlgottl.
His government gave us 400,000 pesos
to help pay for the trip expenses, and
he himself helped me get my license
for Staten Island.

On November 21st at 3 p.m. a well­
known speaker on Radio Rivadavia

(Buenos Aires) interviewed us by radio,
and we were able to tell him why we
had come to Staten Island. This, corn­
bined with the DX contacts, allowed
thousands of people all over the world
to learn of the is land's existence.

3,000 aso's had been made and the
date of the CO WW DX CW Contest
was' nearing. We knew that with the
prefix assigned to me we weren 't go­
ing to have as great a success as we
had wished for, and so it was. The con­
test did not improve our aso average,
but in spite of th is the operators kept
up an admi rable pace that reached its
peak on Sunday night (November 25th)
when LU1AF had more than 1,000 con­
tacts. The ship that was to take us
back to ushuate arrived when the trat­
fie was most intense. At about 10 a.m.
there was a big pile-up on the LU7X
frequency, but we had to sign off. Dur­
ing the 12,120 minutes that the whole
operation lasted, we had 7,100 aso's
at an average of 1.7 minutes per aso.
This is not counting the time when the
generator broke down or the rest
periods.

That morn ing a strong southwest
wind wi th rain made life somewhat di f­
f icu lt, but the Ship had been specially
sent by the Navy to look for us so there
was no time to lose. We immediately
set about dismantling our camp, br ing­
ing down the antennas and packing
sets, equ ipment, etc. In an hour we
had everyth ing ready on the beach and
the firs t Zodiac arrived with two crew
members and a photographer from '
Gente magazine tram Buenos Aires.
The rain had stopped and the sun was
breaking through the clouds. On board
the lrigoyen, a sea tug slightly bigger
than the Somenera. we were wel­
comed by Captain Pueyrredtin, who of­
fered us all the comforts available on
board and our fi rst lunch seated
around a table. Later he offered us
cabins as we were going to spend the
night at sea. It was 3 p.m. when the
order came from the bridge to lift an­
char, and very slowly the Irigoyen slid
out along the narrow bay. The island
was gradually fading in the distance.

As we turned out of the bay I caught
a test glimpse of the Argentine flag
waving in the breeze next to a statue
of Stella Maris, patron of our Navy. My
heart filled with joy to th ink that we
were responsible for the world getting
to know about this remote and beau­
t ifu l part of our country.

At about 10 a.m. on Tuesday the
27th of November our DXpedition
came to an end. At the pier the TV
cameras were waiting for us and Mar­
ti n's family was also there to greet us.
We took all the equipment back to my
place In Mart in's Ford pick-up, and the
three operators from Buenos Aires
made preparations for their journeys
home. II!
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It's certainly been worth waiting for. In May we brought
you Part I of this two part construction article by the
Dean of QRPp. In this concluding part Ade takes some
of you brave souls through building, testing and using
this handy little rig.

THE VIKING 3 x 5
A Solid State 4 Watt V.F.O. Transceiver

For 20 Meters

Part II • Conclusion
BY ADRIAN WEISS·. KBEEGlWlllRSP

I n t he first part of this artic le, we
described the ci rcuit of the Viking 3 x
5, a miniature t ransceiver with many
features which make it ideal for per­
table operation. In this second part , we
will deal with construction and adjust­
ment of the unit. Before proceeding,
certain difficulties encountered from
miniaturizat ion should be noted.

T·R Switching, Transmit
Offset Problems

In order to eliminate front-panel con­
trol s in the form o f a manual T-R
switch, the "Simplest T-R Switch" clr­
cult was incorporated, as it has been
used successfully in numerous other
transceivers by this writer. In this T-R
ci rcuit, the receiver Input remains con­
nected to the antenna during transmit
periods through Ught capacitive cou­
pling, and output r.t. appearing at the
receiver input is clamped at about 1.4
volts by th e rectifier act ion of the dl­
odes, thus preventing damage to the
re c ei ver fron t-en d d evi ce . Before
mounting, the combined units and T-R
switch worked properly, with very lit tle
v.t.o. " pull " detectable. However, with
the receiver and transmitter sections
mounted in the very small enclosure,
some serious problems were encount­
ered in the form of the r.f . field and r.f.
feedback causing a serious degree of
v.t,o. " pull" during transmit periods.

In an attempt to eliminate the teed-

· 83 Suburban Estates, Vermillion,
SO 57069

back, an aluminum shield was placed
around the transmitter section. reduc­
ing the "pull" from about 3 kHz to 1.2
kHz, but this was still too much for
practical operation. Analysis of the slt­
uatlon revealed that the antenna lead
to the T-R switch, carrying the full r.f .
output power, was radiat ing the output
outside the transmitter shield. In addi­
tion, the '0'.1.0. tuning capacitor,
mounted beside the r.f. gain control, Is
in close proximity to the antenna lead
to the r.f . gain contro l, and cones­
quently was very susceptible to the
field. Finall y, in the original p.c. board
design, the receiver antenna coupling
capacitor C52 was mounted on the p.c.
board , with both leads to the r.f . gain
control terminating there. This version
of the p.c. board is shown in Figure 1 In
the event that someone wishes to use
the v.t.o-recelver design in some other
application. To further eliminate
"pull," the entire T-R switch circuit was
removed from the p.c.b. and mounted
on the r.t, gain control. and the antenna
lead to the T·R switch rerouted Inside
the transmitter sh ield. with no more
than about 112 Inch length leaving the
shield enclosure. Further expertmenta­
t ton showed that "pull " was diminish­
ed by grounding the r.f. gain control at
the outside wall of the enclosure, as
far from the receiver Input as possible,
and that a grounding of the receiver tn­
put tank circu it (11·l2-G1) both via the
p.c.b. ground foi l and a bu swtre be­
tween the ground end of C1 and the
transmitter shield further decreased
"pull." Finally, it was found that the ef­
fect iveness of the shield was enhanced

by ensuring pos itive contact through
careful bending and the use of selt­
tapping screws to firmly bond the
Shield to the rear and side walls and
top and bottom of the box. The use of
shielded coax, such as the miniature
RG-174U used in this unit, between
v.t,o. and transmitter is important
also. With all of the above precau­
tions, v.f.o. "pull" during transmit
periods was cut to less than 100 Hz.
Unfortunately, that amount of T-R ott­
set is too littl e for practical opera­
tions, and a "gimmick" capacitor­
simp ly a piece of hook-up wire con­
nected to the transmitter end of
C52-was installed to provide a con­
tro lled amount of feedback for
transmit offset. The free end of the
piece of wire is jammed between C30
and the front-panel. and bent toward
the plates of C30 until the desired
amount of offset is achieved.

Construction
The accompanying p.c. board

design and parts template. and
photos, will ind icate that duplicat ion
of the miniature transceiver requ ires
previous experience in home construc­
t ion. This is due pr imarily to miniatur­
ization with respect to the high­
density recelverrv.t.o. p.c.b. and
enclosure mounting tolerances. How­
ever, other options are open to an in­
dividual with minimal experience who
wishes to duplicate the unit. Obvious­
ly. a larger enclosure will el iminate the
mounting problems. Beyond that, the
p.c. board design could be scaled
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Full view of the Viking 3 x 5, with v.f.o.-receiver p.c.b. in lo wer half of enclosure,
transmitter p.c.b. inside the shield, and C30, the frequency tuning capacitor, and
R34, r.t. gain control at upper right, R16, a.f. gain control at bottom right. Beneath
C30 and R34 appears a white area, which Is cotton padding to Increase thermal tn­
sula tion. After completion, cotton padding is placed under and above the v.t.o.
section of the p.c.b. Rear panel phono jacks, from bottom to top, are a.f. output,
S + supply Input, antenna, and key. RFC5 can be seen directly to the right of the
a.f. jack, with C27 connected between the jack and ground. The white wire across
the lower portion of the p.c.b. carries supply B + to the on-off switch on R16. The
bottom half of the p.c.b. contains the audio section. A close examination of
U2-LM3900-at the very bottom of the p.e.b. shows how the pins whose direc­
tion has not been reversed have been bent In toward the IC body. The product
detector fills the upper-left one-third of the board, with U1 visible just above the
B + jack. L1-21C1 are in the upper left corner. The buswire grounding the fall side
of C2 to the transmitter shield should be noticed. The v.f.o. section ttus the upper·

right quarter, with L3 centered, and RFC1 at the top edge middle.

up-only the foil leads for mount ing
U2 need remain exactly as they are
shown. Should the design be used as
shown, the previo usly discussed
method of p.c. board fabrication using
self-adhesive address labels can be
applied (CO, MarCh, 1978). In this ap­
proach, a piece of p.c. stock is first cut
to template size, then the copper foil is
covered with self-adhesive address
labels, and a copy of the template (or
the template cut from this magazine)
is glued to the address label covering.
A sharp knife or razor and straight­
edge are then used to cut away the
white areas of the template, leaving
exposed the copper fa it which is to be
etched. Etching can then proceed.
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The transmitter board uses double­
c lad p.c. stock, w ith Isolated pads
etched on one side of the board, w ith
the other side unetched. A heats ink
approximately the size of the transmit­
ter p.c. board is cut from 3132
aluminum stock and drilled to accept
the mounting stud of the 2N5589 to
coinc ide with the stud-mountlng hole
in the p.c. board it sel f. Another hole is
positioned on the p.c. board at the bot­
tom corner for the mounting screw,
and this hole is duplicated in the heat­
sink. When mounting the board and
sink, a spacing washer Is fit between
heatsink and p.c. board to duplicate
spacing at the stud point. Final ly, a
hol e must be drilled in the bottom of

the chassis box to perm it part of the
stud to protrude. In miniaturized pro­
jects such as this, extreme care in
measuring and positioning of parts in
the enclosure is essential because
there isn 't a millimeter to spare!
Shades of Swiss watchmaking! Final­
ly, one detail about the transmitter
const ruct ion may not be apparent ,
namely, that the MPS-U31 driver tran­
sistor uses the p.c. board as a heatsink.
This is made necessary because the
device is operated as a high-power
Class A amplifier w ith considerable
diss ipation resuttlnq. The tab of the
MPS-U31 is bent to fit flush against
the p.c.b. when the device is in post­
tion, and then the tab is soldered
directly to the isolated pad provided.
Since the tab carries the collector B +
voltage, carefUlly avoid any contact of
tab and pad with ground foil or shield.

Assembly of the v.t.o-receiver board
requ ires some care w ith respect to
preparation of some parts for inser­
tion . R1o-R14-R37 leads should be
bent appropriately to account for the
necessary " jamming" into position.
Several tight positionings occur in the
receiver audio sect ion. Variations in
parts sizes, especially with respect to
erectrcivncs and disc ceramics, may
requ ire awkward mount ing ang les.
The aud io amplifier stage (06) f its
directly under the a.f. gain poten­
tiometer, and unless the leads of 06
are cut and bent so that Q6 is mounted
very near the p.c.b., it will have to be
bent back to permit mounting the
board in the enclosure under A16.

Work on the v.t .o-recelver board
logically begins with the assembly of
the v.t.o. section , verification of proper
operation , and preliminary adjust­
ment. Work can then proceed on the
product detector and audio ttlter­
ampl ifier.

LM3900-U2 Mounting Detail
In designing the p.c. board, it was

found to be necessary to mount U2 up­
side down in order to get the desired
pins po inting in the right direct ion .
Thus, U2 is mounted upside down on
the p.c. board. Pins 1-7. and 14, which
are functional in the circuit, are
carefUlly bent straight, and then up­
ward to protrude from the top of the
Ie. The IC is then flipped on its back
and mounted. The best way to accom­
plish this task is to place pins 1·7 on a
stable flat surface, and bend straight
wh ile apply ing pressure from a knife­
blade to original bend-point. Then Ie
body is rotated over the kn ife b lade un­
t il the bend is completed. Repeat with
pin 14.

Testing-Adjus tment
It is advisable to verify proper opera­

tion of the v.f .o. as soon as it is
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Fig. 1- This material was first produc­
ed for the QRP Column in February,
1979. That Column and others led to
this construction project. fA) is the
parts placement for the original Viking
5 transmitter pc board. (B) is a full siz­
ed template for that transmitter. (e) is
the coil winding data for the broad-

band 1:4 balun transformer, rt.
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1) Form 2 wire pairs by twist ing 2
wires of equal length until
about 9 twists per inch is
achieved.

2) Twist the two 2 wire pairs
together to 10 turns per inch.

3) Wind the cable of step 2 for
16 turns on the T·50·2 core. Cut
excess cable, and solder each
cable end separately .

4) Cut excess cable, solder cable
2 to catbe 1. This is the lead
wh ich connects to the 2N5589
collector. Cable 1 and cable 2
attach to the B + pad and 0.1
mf output coupli ng capacitor.

Wirto- 2

Cable 1

270pF

_~ L3 Io 02
r- base

51A

Ll I0 01 ,- _
co llec1or 'l:

assembled. For this procedure, a
VTVM/DVM with r.f. probe, and either
general coverage receiver or frequen­
cy counter, are necessary. A hamband­
only receiver can be used, but in this
event, v. f .o. frequency adjustment Is
initially difficult unless it is tuned to
the namband by chance during assem­
bly. In any event, after applying B + to
the v.t.o., check the d.c. drain voltage
to determine that 02 is regulating the
B + properl y at the spec ified zener
rating. Next, a check of r. t. voltages at
the gIven points will indicate that the
unit is osci llat ing, and how it com-

pares to the unit descr ibed. Initial fre­
quency adjustment is performed with
C32 while mon Itoring the signal on the
receiver or frequency counter. Since
C30 is not in the circuit, the lowest fre­
quency that can be reached may be at
the high end of 20 meters. If C32 does
not bring the v.t,o. frequency into the
20 meter band, the turns of L3 may be
compressed or spread to lower or
raise oscillator frequency. The final
check is for v.f.o. output level, and thts
is performed after connection to the
receiver and transmitter sections.
Once prelim inary adjustment is com-

pleted, all frequency determining com­
ponents associated with 0, are se­
cured to the p.c.b. by dr ipping hot wax
(parafin or birthday candles, etc.) over
them until they rest in a small pool of
wax. Mechanical instability can there­
by be eliminated. Be sure to include
RFCl and RFC6 in this procedure.

Next, the receiver and audio sec­
tions can be assembled, followed by
verification of d.c. voltages at A7 and
R9. Alignment of the receiver front-end
C'·L2 requires a 14 MHz signal source,
such as a signal generator or osci l­
lator, which is coupled to L1 . With the
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A close up shot of the transmitter ins tallation. The key jack is at the outer edge
of the enclosure, and the antenna jack at the inside edge of the shield. Broad·
band transformer T1 is directly between the two jacks, while L7 is obscured
beneath ptnet capacitors CSO-51. At the right edge of the p.c.b. are RFC4-C47­
RFC3 and C46, the driver tank capacitor. L4-5-6 is directly to the left of the
2N5589 final, the round white object near the center. The twisted white wire
ente~ing the transmitter shield at the bottom is the B + lead to the transmitter,
and n consists of two pieces of #22 hookup wire. The white wire running from
R34 alongside the bottom and lef t side of the shield Is the antenna lead to the

receiver. The hole in the rear panel Is for ventila lion.

headphones connected, position the
signal source so that a beatnote is
heard in the phones, and then adjust
C1 for peak audio output. Alternately,
the unit can be hooked to an antenna
and tuned for initial copy of signals,
then peaked. Strong signals should
produce comfortable headphone
volume with the a.f. gain slightly ad­
vanced. Proper operation of the audio
fil ter can be checked by slowly tuning
the signal source through zerobeat
and beyond the filter cutoff, noting the
center frequency audio peak, and ro ll­
off above and below that po int , and
comparing results to the curve men­
tioned in Part I of this article. Strong
on-the-air signals should produce a
maximum output of about rvp-p into a
2200 ohm resistor load.

Transmitter assembly and adjust­
ment can be attempted last. A com­
plete discussion of the transmitter cir­
cuit and adjustment was provided in
the in itial article about the circuit (CO,
February, 1979), and, incidentally, the
circuit and p.c.b. design were repro­
duced in the Vackar v.t,o. art icle (CO,
April, 1979) with a serious circuit error
in the form of the omission of C49!!
For adjustment of the transmitter, the
above mentioned instruments are
useful, and if possible, an osclllo­
scope is most helpful in monitoring
signal purity. First, connect the v.t.o.
10 the transmitter input with a short
piece of coax, and verify that the r.f .
voltage appearing at the base of 04 is
roughly equivalent to the figure shown
in fig . 1 of Part 1. Momentarily dlscon­
nect RFC4, removing B+ from the
final, key 0 4 while monitoring rJ . out­
put at the antenna terminal and adjust
C46 for maximum indication of output
across a 52 ohm dummy load. This
should be on the order of O.3.Q.6Vrms.
If a scope is available, monitor
waveform purity during this step and
the next. Once C46 is adjusted, recon­
nect RFC4, and key the transmitter
while monitoring r.t. output to the
dummy load for signal purity and
power level. Power output may be
calculated from Po = Vrms2/R, where
the square of the rms voltage cever­
oped across the load Is divided by the
resistance of the load. Some readjust·
ment of C46 may be necessary to peak
the r.f. output. Parasit lcs can be
detected on the receiver as "hash" or
white noise on frequencies above and
below the transmitter frequency. If a
scope Is available, some peaking of
output can be accomplished by com­
pressing or spreading the turns of L7
while monitoring waveform purity. In
the several versions of this circuit con­
structed so far, the given values all
produced very similar results with re­
spect to power output and signal pur­
ity. R33 establishes Q4 stage gain, and
with the value shown, r.t. output from
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the unit is on the order of 4 watts or
better. R33 may be varied to produce
lower output levels If desired, and up
to about 5.5 watts of output have been
obtained by decreas ing R33 to a
smaller value. Finally, a chec k of d.c.
current to the driver and then the final
will permit calculation of efficiency.
Any figure below about 45% for the
final indicates that some serious mls­
adj ustment exists, perhaps with re­
gard to the l4·16 turns ratio, or the
pinet values.

Mounting
Once the above adjustments have

been made and proper operation ver­
ified, the two boards can be mounted
in the enclosure. After ail inter­
connect ions are completed and C30
added to the ci rcuit, final adjustment
of the v.f.o. frequency set capacitor
C32 puts the v.I.o. at the lower edge of
20 meters, and should result in a
spread of about 110 kHz with the
values shown. Some final touches to
the last two turns of l3 will ensure pro­
per frequency coverage if necessary,
or the value of C34 may be increased
or decreased, depending on whether
the frequency must be lowered or rais­
ed. if desired, the builder may wish to

temperature compensate his par­
ticular unit by measuring frequency
drift vs. temperature change, and in­
creasing or decreasing C33 according­
ly, and then realigning the v.f.o. fre­
quency. Due to the cramped nature of
the enclosure used in this project,
which results In high susceptibility to
ambient temperature changes,
changes in ambient temperature east­
ly reach the oscillator frequency deter­
mining parts. However, with the values
of C33 shown, and the addit ion of cot·
ton padding between the oscillator
sect ion of the p.c.b. and enclosure and
on top of the oscillator section, as well
as around C30, dri ft was reduced to a
minimum where it does not interfere
with a 15 minute OSO even though am­
bient temperature may shift signif·
icantly. In a stable temperature sltua­
t ion, tone-term drift is under 100 Hz.
After all work is completed on the
v.f.o., secure the remaining turns (if
they have been broken loose during
adjustment) to the p.c.b. with wax
again.

With everything operating properly,
monitor the frequency offset while
keying the un it. This should be at ­
tempted with the top bolted firmly in
place. If the offset meets with the
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operator's satisfaction. the unit is I

ready to go. If not, then the "gimmick"
mentioned earlier may be added and
adjusted to produce the desired
amount of offset.

Results
The unit has performed flawlessly

both at the home QTH and in the field.
A good antenna is important when
running low power. Since the outp...t of
the unit is designed to operate into a
50 ohm load, a coax-fed antenna, such
as a beam, dipole, or vertical, which
presents a 50 ohm impedance is pre­
ferable, although a random wire
through an L-network allows perfect
match ing and works quite well. How­
ever, when an antenna Is fed through a
tuner, such as was the case with the
unit during portable operat ion, without
a good ground, circulating r.t. currents
within the enc losure cause strange ef­
fects in the audio circuitry, none of
which affect the actual performance

Fig. 2- Parts placement and full sized template for the Viking 3 x 5 20 meter
transceiver.
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CALL TOLL FREE • • , 800·647-1800

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE, MS 19762

Call 601·323,5869 'or technical information. or­
der/repair status, Also call 601 ·323·S869 outside
eonunentat USA and in Mississippi.

Use 1 ant, 1 revr_ 5x2x6 in. 9 V bat. , 9,18 VOC
or 110 VAC with optIOnal AC adapter, S7.9S.

Order from MFJ and lry it - n. 'b!i9.liDn. If
not delighted. return it wittlin 30 days for relund
(less shipplng)_ One year limited warTilnty by MFJ.

Order lodlY. Call toll jree 800-647·1800, Charge
VISA. MC or mail ctleck, money order for S99_9S
lor MFJ-1040 or S69_9S for MFJ·1 045 plus S400
stlipping and handling.

Don'! Wl it Iny longer to pull out weak. rare DX,

CIRCLE 19 ON READER SERVICE CARD

NEW MFJ..llUO IrlInsUlYff/reeelver preselector
lets you copy weak. barely readable Signals.

Rejects oul·ol-band Signals. images.
St",ng signal .biMty reduces cross mod. over­

loading_ Excellent signa l -t~noise ratio.
Continuous 1.1 10 54 MHz: all HF amateur.

shortwave bands. Up 10 20 db l;3in, Gain control.
Dual gate MOSfET, bipolar transistors lor low
noise. tligh gain. strong signal ability.

Push bullon swtlches lor 20 db attencatce.
ON/OFF BYP ASS, 2 antennas. 2 receivers.

DUll con lind phono )licks lor antennas, re­
ceivers. RF sensing relay automatically bypasses
preseiecrcr wren transmitting up to 350 watts
input. Delay control. Jack lor push-to-talk,

LED. 9·18 VDC or 110 VAC. 8x2x6 mcbes.
MFJ·l045, $69.95. same as MFJ·l 040, less

attenuates. XCYf auto bypass, delay control, PTI.

NEW MFJ ALL BAND

XCVR PRESELECTOR
Copy weak, barely readable signals. Reject images, nut-nt­
band signals. 1.8 to 54 MHz. Up to 20 db gain, Automatic
bypass. PTT, 20 db attenuator. Use 2 ant., 2 rigs.

Copy weak. barely
~~~ readable signals.
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ClOSe-Up shot of transmitter p.e.b. and R34-e30 detail. As noted in #3. the
twisted pair white wire carries B + to the transmitter, The T·R switch is mounted
on R34. A dark wire can be seen snaking its way from R34 to the square white
edge of C30-lhis is the "gimmick" wire mentioned in the text. As can be noted
from the photo, the wire protrudes trom the front-panel about 318 inch. and only a
slight amount of bend toward the plates of C30 is necessary to establilsh offset
feedback. Inside the transmitter Shield, C46. C45-R33, and Q4 can be seen along

the top edge ot the board, with L4-$6 visib le just beneath 04.

of the rig. Because of space restric- /-----:--=------::=-"-::-=-=::--==-:--:--:-=-----,
lions, no sldetone was Included, but
one can monitor one's transmission
by the interruption of the audio chan­
nel during key-down periods.

I've worked abou t 30 countries with
the unit and have had a goodly number
of "peaks. " In addition to the OSO
with the Russian station ment ioned
earlier, another most memorable ex­
perience was a solid 42 minute OSO
with VR3AH. I was using the Viking
3 x 5 into my vertical, and he was
using his personally designed home­
brew ORPp transceiver. I felt great
because everything about the OSO
was "perfect ORPp" the way I see It ­
each of us using low power gear wh ich
we designed and built from scratch to
communicate reliably across half a
world! And, of course, talking about
ORPp and trading design details! If
they have amateur radio in heaven, I
f igure it'll be like that! If I was Into
" preaching," I suppose my standard
sermon would be " get ready to meet
your Maker by living virtuously and
operat Ing ORPp!" But I don't want to
get into sermonizing - I get into
enough trouble without It. Hopefull y
this discussion of the Viking 3x 5 will
Interest others to Join the QRPp f lock
and rediscover the excitement and ad­
venture they once knew as new
Novices.
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To the average amateur, surplus is synonymous with
outdated American military electronic equipment with
little thought to the military part or what the equipment
was actually used for. The following article concerns
surplus of a different origin, how it works, was used,
and is used today.

Ge rma n World War II
Communications

Receivers
Technica l Perfection
From A Nearby Past

Part I

BY DICK W. ROLLEMA·, PAflSE

•

R ad iOcommunication equ ipment,
as used by the allied forces during
World War II, is well known among col ­
lectors and lovers of wireless equip­
ment from the past.

Communicat ion equipment that was
used by the German forces dur ing the
war is much less known; that applies
not only in the United States, but for
Europe as well . This may look remark­
able as that same Europe formed one
of the main theatres of war. Why was it
that so much of the all ied equipment
was left behind after the Ge rm an
forces capi tulated that war surplus
shops flourished for many years after,
whilst at the same time German equip­
ment has been rela ti vel y rare right
from the start of the post war per iod?

Not because these units were manu­
factured or used in limi ted quantities.
One of the main suppliers of radio
equipment, the Telefunken firm, em­
ployed some 40,000 workers, spread
over 350 different locations, by the end
of WW II. How many sets of different

• v.a. Marckstfaat 5, 2352 RA
LEIDERDORP, Netherlands
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categories were made is unknown to
the author. But it has been put on
record that of one radio used in tanks,
the so called "Boqeqerat" , some
180,000 units were manufactured.

The reason that so little of the vast
German production remained may well
be that the allied forces that occupied
Germany after it co ll apsed ordered
that all rad io equ ipment that was
found was to be demolished. By the
end of 1945, and the beg inn ing of 1946
th is order was changed in that equip­
ment rema ining at that time was not to
be destroyed but dismant led. The com­
ponents that resulted from that action
formed the basis for German produc­
tion of consumer rad io equ ipment, a
production that came to a faltering
start at that t ime.

Not only thousands of radio's ended
under the crash hammer, also all draw­
ings and other documents that sup­
ported design, development and pro­
duction of the equipment went the
same way so that hardly a trace of It
was left . What we know about the
background for the wartime produc­
tion of German radio equipment has
been reported orally by some of the

leading men who were involved. Please
don't get the idea that the author con­
demns the decision to destroy all war­
time German equ ipment. It was a com­
pletely understandable and justified
decision. But it does explain why most
of us radio amateurs, both in the USA
and outside, are in general rather unfa­
miliar with the communication equip­
ment that was used "on the other side."
And that is certainly to be regretted as
this equipment was of except ional
techn ical perfection and beauty.

Of course some German WVI/ II rad io
equipment escaped destruct ion and
part of what remained found its way in­
to the hands of collectors , some of
whom specialize in German radio ap­
paratus. By sheer coincidence your
scribe came into contact with one of
those specia lizing collectors, Arthur
Bauer, PA0AO B, wh o lives near
Amsterdam. Arthur owns a most beau­
tiful collection of German WW II radio
equipment. When I met him tor the first
time in 1977, his collection comprised
more than ninety items. By today it
must have passed a hundred easily. It
is certainly no simple feat to bring to­
gether so much of this rare equ ipment.

Say You Saw It In CO



Photo 1- Arthur Bauer, PAfJAOB, amidst some items 01 his extensive collection
01 German WW 1/ radio communication equipment. He actually uses

several of these sets for making QSO's on the h.f. bands.

Photo 2- Here PAfJAOB is typing on a "Hel/schreiber, " an ingenious system of
tele typing over radio. The system was extensively used by the German forces
during WW II. It is now commercially obsolete. But a group 01 enthusiastic Euro­
pean amateurs have revived the system and are using it in regular skeds on the

h.f. and v.h.l. bands.

Germans used t.r.t. sets. But they cer­
tainly knew how to make them in supe­
rior form. A great advantage of the
straight set is that spurious responses
are non existent, even in the presence
of extremely strong signals as in ship­
board use, where several t ransmitters
may be active at the same t ime recelv­
ers are operated. Another advantage
from a military point of view is that the
t.r.t, set does not use oscillators and so

some general characteristics of Ger­
man radio equipment. One feature we
will discuss in more detail : a quartz
crystal intermediate frequency filter
with continuously variable bandwidth.
This type of filter was used in several
receivers of the superheterodyne type.
Following it we will discuss two receiv­
ers of the tuned radio frequency variety
and two superheterodynes.

You are probably surprised that the

Arthur scans the whole of Europe for it
and he has his contacts in most of the
countries of our part of the world.

PA0AOB not only col/ects the Ger.
man equipment, he also uses it for his
contacts with fellow amateurs.

Photograph 1 shows Arthur,
PA0AOB, making a eso via a powerful
German transmi tter of WVV II vintage.
The receiver at the reft of the transmit­
ter will be described later In this series.
Single sideband does not exist for Ar­
thur, of course. Only c.w. and a.m. and
a system of teletyping over radio, In­
vented in the twenties by Or. Rudolf
Hell. The machines that use this sys­
tem are called " H e ll schreiber"
r'scnretcer' means "writer" in German;
The system is different from RTTY as
we know it in that the characters are
transmitted in a form of simplified fac­
simile (FAX). The received characters
are printed on a paper tape as they are
received as " pictures". The charm of it
is that the receiving machine does not
decode the characters as in normal
teletype. The decoding is done by the
operator who Interprets the "pictures"
on the tape as characters. Interference
and or fading on the rad io path can
never result in a wrong character being
printed. The picture of the characters
may become blurred or smeared by the
Interference. But due to the sup reme
capabilities of t he hu man eye and
brain a lot of interference can be ac­
cepted before the received characters
become unreadable. The pr ice for th is
immunity against interference is in­
crea sed bandwidth. The signal is
about six times as wide as a radio
teletype signal of the same tranamls­
sion speed in characters per second.
This is partly compensated by the fact
that the Hell sys tem of te leprintlng
does not need FSK as modulation
mode. Simple onloff keyi ng of a c.w.
transmitter gives fine results. So in the
end the Hell signal occupies about the
same bandwidth as a teletype signal of
the same speed.

The Hell system is commercially ob­
solete. But it has been revived by a
group of European amateurs, who pos­
sess the machines for it. Photograph 2
agai n shows Arthur typing on a " Hell­
schre iber" as they we re ex tens ive ly
used by the German forces during WVV
II. Your scribe is so lucky as to have a
"Hellschreiber" on loan from PA0AOB
and so he meets Arthu r and several
other amateurs in Europe every Sun­
day afternoon on forty meters, using
this nostalgic way of communicating.
One of the members of the "Hell group"
is Hans Evers, OJ0SAIPA0CX and he
described the Hell system of teleprlnt­
Ing in Ham Radio Magazine, December
1979 ("Hellschreibers rediscovered").

But back to the subject of this series:
German WVV II communication receiv­
ers. In the next section we will describe
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that made It extremely stable, both
from a mechanical and an el ec t rical
po int o f view. Inside the box was divid­
ed in completely screened compart ­
ments that housed the different stages
belong ing to that un it. The units were
combined to a complete set by mount­
ing them into a frame, again made of
cast alloy. The electrical connections
between the units consis ted of mu lti­
pole c o n nec t o rs on t he mod u les,
mating with sim il ar devices o n the
frame. The whole became an extremely
strong combination with almost ideal
electrical charac teristi cs and easil y
accessible on all sides for servic ing.
The whole assembly sli des from the
front into a sturdy cabinet that In Itself
already forms a solid and stable basis.

Thi s battleship-like construction
also works out in a negative way; most
of the German pieces of radio gear are
extremely heavy, no doubt partly due
to the fact that aluminum was not used
for the boxes and frames. The exac t
composition of the alloy Is unknown to
this author, but very likely zinc formed
a major component of it.

The moving parts such as gears, tun ­
Ing capacitors and switches are mas­
terpieces of mechanical engineering.
Moving a coil turret from one position
to another, e.g., is done by a big solid
crank and it feels like openi ng a safe or
the door of an expensive otdttme auto­
mobile. Regardless how complicated
the mechanical d evices, t hey can
always be dismantled in a few seconds
by loosening one or two screws. That
the mechanica l l inkage can be compli­
cated is evident when one rea lizes

Fig. 2- Prototype bandpass filter sec­
tion of the so-ceuea constant·K type.
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Fig. 1- Quartz crystal bandpass filter with variab le bandwidth as can be found in
several German World War II superheterodyne receivers.

of di fferent types of radio tubes. Most
of the receivers used the same type of
tube in all stages! Th is posed some
tricky problems for the des igners. We
will meet an example of this later on.
From a logistic and maintenance point
of view it is of course a clear advantage
to limit the variety of tubes to the ab­
solute m inimum. The tubes were es­
pecially developed for this military
equipment. They were miniature types,
certainly gauged by the standards of
those days, and very robust. The tubes
f itted special sockets that completely
enveloped them and in which they had
to be inserted top first. Nevertheless,
the hope that a few types of tubes for
all receivers and transmitters would
suffice was not fu lfil led; by the end of
the war some 100 different types could
be found on the li sts of m ilitary tubes.

Another feature of German radio re­
ceivers and transmitters is that the
designers certainly were generous as
to the total number of parts used,
especially if by doing so potential
sources of trouble could be avoided.
One finds, e.g., decoupling devices and
screening liberally applied in all stages
of a receiver or transmitter. Another fea­
ture is that even the simplest piece of
equipment has the possibility of hav­
ing its proper operation checked by the
user. A built-in vol tmeter w ith selector
switch to measure voltages at different
parts of the ci rc uit is the minimum
always found. Sometimes quite elabo­
rate bui lt-in operational checks can be
encountered. Again we will meet an ex­
ample of this later on in the series.

The most striking characteristic o f
German equipment is no doubt the
mechanical part of it. The traditional
chass is, so familiar to radio equipment
of the past , was never used as such by
the Germans. In stead they filled the
space in a cabinet in three dimensions.
The circuitry of a radio set was divided
in a nu mber of un its, " modules" we
would call them in our day, that could
be easily removed and replaced . Usual­
ly such a module took the shape of a
completely screened box of cast alloy

the chance of location by the enemy
using a direction fi nder on spurious
radiation of the set Is negligible.

This article could only be prepared
thanks to the assistance of PAMOB.
Not only did he make the receivers
available for photography, he also gave
the author the opportunity of using
some of the sets in his own shack for a
considerable period of time.

The fact that PAMOB could provide
the original technical manuals, or exact
replicas of them, was also of great help
In the preparation of this art icle.

General Characteristics of
German Radio Equipment

The oldest company that manu­
factured military radio equipment in
Germany is undoubtedly Telefunken.
During the first World War (1914-1918)
this firm supplied radio communlca­
tion equipment for the German army.
Production of military equipment was
forbidden in Germany under the Ver­
sailles treaty that ended WW I. Bu t
when Hitler came to the fore in the ear­
ly thirties the situation changed eras­
tlca lly. When general conscription was
announced in 1935, product ion of wea­
pons and other war material came into
ful l swing. New communication equip­
ment was to be developed and pro­
duced. Again Telefunken was the lead­
ing firm. Also Lorenz, a German branch
of the American In concern, started
extensive activities in the field of milt­
tary radio. In 1937 the German govern­
ment invited tenders for a new radio for
military aircraft. It came as a shock to
Telefunken that Lorenz emerged as the
winner with their FuG 10 set. This con­
sisted of beautifu lly made separate reo
celvers and transmitters fo r di ffe rent
frequency bands that were combined
in a rack. Photograph 3 shows part of a
FuG 10 installation, at the left a long
wave receiver, in the center a short
wave receiver and at the right a short
wave transmitter. The antenna was
matched by a remote controlled tuner,
that is visible in photograph 1 on the
shelf; it is the box with the rounded cor­
ners at the left. The superiority of
Lorenz was especially evident in the
mechanical engineering of thei r equip­
ment. In the toltowlnq years the dl­
viding line between Telefunken and
Lorenz products became less clear as
equipmen t was ma nufactured under
mutual licensing contracts. Also other
big firms. l ike Siemens and companies
In countries occupied by Germa ny
took part in the production.

We will now lake a took at the Ger­
man radio equipment and see whether
we can find some characteristics thai
make it so unique and different from
similar gear used by the allied forces.

In the first place we observe the
tendency to use a minimum number
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Fig. 3- Constant-K type bandpass filter with component va lues calculated for a
passband 01 10 kHz wide and a center frequency of 1 MHz. Note the "imoos­

sible" vafues of the capacitor and coif in the series tuned circuit.

Photo 3- Some units of the FuG 10 aircraft radio set, as it was developed by the
German Lorenz factory, part of the ITT concern, in the year 193 7. The radio was
subsequently manufactured by other firms as well. The remote controlled anten­
na tuner of this set can be seen in photograph 1; it is the box with the rounded

corners at the lef t on the shelf.
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Fig. 4 - Equivalent electrica l circuit of
a quartz crys tal resonator. The ete -:
ment values indicated are typica l for

a 1 MHz crystal.

pedance Z I( and loaded by an lm­
pedance ZI(. ZI( has a different value for
every frequency in the pass band and
stop bands. Because th is is almost im­
possible to realize in practice the fil ter
is used between a source with in ternal
resistance A and also loaded by A. A is
taken as the value of ZI( at frequency to'

In fig . 3 a constant-K bandpass fi lter
is shown that has been designed for a
center frequency of 1 MHz and a pass
band of 10 kHz wide, just as the crystal
filter in the " K6In" receiver. The com­
ponent values for L1 and C1 have been
taken equa l to L1 and C1 in f ig. 1 for the
" K61n" f i lter. Now look at the series
resonant circuit l2C2; don't C2 and l2
have " impossible" values? Indeed, es­
pecially l2 could never be construc ted
with a self-inductance of 3.6 henry at 1
MHz. To produce a capacitor of 0.007
pF isn 't simple either. But wait , let us
take a look at the equivalent electrical
circuit of a quartz crystal resonator, as
shown in fig . 4. This consis ts of a
series tuned circuit and a parallel
capaeltor that represent s the capacl­
tance of the crystal electrod es. The
values for the elements of the equiva­
lent circuit shown in fig. 4 are typical
for a 1 MHz crystal. These values are
very near to those of the series circuit
C2l2 in f ig. 3 ! So it looks like we could
replace C2l2 by a suitable quartz crys­
tal and so obtain a bandpass filter at 1
MHz with a 10 kHz wide pass band. But
what about the earlier statement that
the elements of a constant-K filter were
suppose to be without losses? As of 5
kilo-ohms in fig . 4 certainly looks like a
high loss. But be careful wi th that con­
elusion; what real ly matters is the Q of
the series tuned ci rcuit. And a is equal
to the reactance of c , or L, at 1 MHz,
divided by As- And that works out toa Q
of 6280_That value is so high that the
crystal, acting as the series tuned clr­
curt, can be considered tosstess. And
how about the loss es in the para llel

C2
0.007 pF

C1
140pF

L1
18C1/JH

A ~ 113kn

The circuit d iagram of this filter is
shown in fig. 1. The filter is positioned
between Lf. amplif ier tubes. A second
filter of the same configurat ion follows
the tube on the right. Upon casual ln.
spect lon one could easily conclude
that th is filter is of the famil iar type to
be found in many popular American
communicati on receivers and intro­
duced in the early thirties by James
Lamb in his " Single Signal Superhet."
These filters feature a sharply peaked
response plus a rejection notch that
can be moved up and down in frequen­
cy by means of " phasi ng capacitor"
C3. But this conclusion would not be
correct. The German fit ter exh ibits a
real bandpass response, that is to say
a flat passband and symmetrical fl lter
slopes at the transitions between pass
and stopbanda. How is it possible to
realize such a response with j ust a
single quartz crysta l resonator?

For explanation we turn to an ele­
mentary form of bandpass filter, the so
called "constant-K type," depleted In
f ig . 2. This fi lter consists of two par­
alle l t uned circuits connected by a
series tuned circuit . All three circuits
are resonant at the same frequency fo>
the center f requency of the pass band.
The ci rcuits are supposed to be ideal
(without losses). The f ilter must be fed
f rom a sou rce wi th an Interna l tm -

that , e.g., variable capacitors or band
switches that are ganged are some­
times found in different modules that
can be easily taken out of the frame, in
spite of the mechanical gears. Never­
theless the mechanisms operate with
extreme precision. Examples that dem­
onstrate these princip les will be shown
when we come to the discussion of the
four receivers that will be covered in
th is articl e.

The German sense for perfection,
that is reflected in even the smallest
details like terminals, is also demon­
st rated in the inst ruction manuals that
come with the sets. These not only pro­
vide very com plete information for the
operational use of the set, but also the
maintenance man f inds everything he
needs to know for performing his job
properly.

That the des igners certai nly had
service abil ity of their products in mind
is already clear from a simple visual In­
spection of a radio set. One finds, e.g..
screws that are surrounded by a red
ri ng. The se have to be loosened to
remove a complete unit (module). If
one wants to take a unit farther apart
the screws marked with a blue ring
have to be removed. It is these details
that make it a real joy to dissect a Ger­
man WW II radio.

As announced in the previous sec­
tion we wil l now discuss one feature in
more detail: an intermediate frequency
crystal filter with continuously variable
bandwidth.

Such filters are found in several Ger­
man communication receivers and they
were made for different l.f .'s . The
"Kotn" receiver for instance, that we
will meet later, has an Intermediate f re­
quency of 1 MHz. The bandwidth of the
crystal filter working on this i.f. can be
varied between 0.2 and 10 kHz!
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Photo 4- Tuned radio frequency receiver Torn E b. The lower cabinet houses the
2 v. filament battery and a vibrator power pack for the 90 v.h. t. The empty com­

partment is used to store the headphones and other accessories.

tuned circuits L1C1? The coils in these
circuits certainly don't have such a
high a that they can be considered to
be without losses. But as shown in fig.
3. these circuits have to be loaded by
resistors of 113 klfo-obms, and part of
this loading can be provided by the
loss of the circuits themselves. Isn't
that beautiful? The loaded a of the
parallel tuned circuits has to be equal
to the center frequency fo of the filter,
divided by the width of the pass band.
In our case 1000 kHz divide by 10 kHz.
So the loaded a of circuit UC1 must
be 100. with good quality components
this can be easily obtained. If the actual
a of the circuits turns out to be higher
than 100, extra loading by resistors (or
by the output impedance of the preced­
ing tube and the input impedance of the
following tubet) can be provided.

So now that we have seen how the
single crystal filter can really work as a
bandpass filter let us go back to fig. 1,
the filter of the "Koln". We see several
extra components, as compared to fig.
3. In the first place the crystal is not
connected between the upper ends of
the parallel tuned circuits, but between
taps on the coils. This is done because
it would be very difficult, if not impossi­
ble, to manufacture a quartz crystal re­
sonator where the parameters of the
electrical equivalent circuit have ex­
actly the values required . So in prac­
tice the crystal is measured to find out
what the actual values of C. and L, are
and then the proper tap on the call is
computed.

The required value for C2 and l2 of
the series tuned circuit changes with
the square of the tap ratio on the coils.
If for example the taps were made
halfway up the coils then the value of
C2 would be four times as big and of l2
four times as small as In case of con­
nections to the top of the calls. So by
selecting proper taps on the calls the
actual crystal can be matched to the
filter. In the "Kotn" several taps are
available, obviously to cater for manu­
facturing tolerances in the crystals.

Another new element is trimmer ca­
pacitor C3. This is a neutralizing ca­
pacitor for the parallel capacitance of
the crystal and its holder. Once proper­
Iy set it needs no further adjustment.

You will also note that the anode of
the tube feeding the filter is connected
to a tap on the coil. That is obviously
done to decrease the loading of the in­
put circuit of the fitter by the output
resistance of the tube. Undoubtedly the
designer had selected this tap in such a
way that the correct value for the loaded
a of the input circuit is obtained.

The grid of the tube following the
filter is also tapped. From a loading
point of view this seems unnecessary
as the Input impedance of a pentade at
1 MHz Is very high. But the 'tube is con­
trolled by the automatic gain control
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system. And under influence of the
a.g.c. voltage the input capacitance of
the tube changes slightly and this could
detune the output circuit C1U of the
filter. Hence the tap. This leaves us with
the function of C4 and C5 to explain.
They are sections of a two-gang vari­
able capacitor, but a special one; the
construction is such that when one sec­
tion increases in capacitance, the other
section decreases by the same amount.
Now assume that at a certain position
of the capacitor the input and output
circuits of the filter have been aligned to
the same frequency. The filter then acts
as a bandpass filter of 10 kHz wide in
our case. Now turn the capacitor, say in
such a direction that C4 increases and
CS decreases. This means that the two
parallel tuned circuits become detuned
from 1 MHz by equal amounts and in op­
posite directions. Now the whole circuit
is no longer a proper bandpass filter. In-

deed what remains is a crystal, acting
as a series tuned circuit, connected be­
tween two impedances. These Imped­
ances become lower as they are de­
tuned farther from 1 MHz. The result is a
narrowing of the passband that ulti­
mately approaches the response of the
crystal alone, which is a very narrow
one. Because the input and output cir­
cuit are detuned in opposite directions,
the response always remains symmetri­
cal. There you are; a crystal filter where
the passband can be smoothly varied
between a few hundred cycles and 100r
more kiloHertz by simply rotating a
single knob!

In the "Kotn" and other receivers as
well, two of these filter sections were
used in cascade, separated by an i.f.
amplifier tube. Th e sections of the
capacitors fo r varying the bandwidth
are in that case combined to a four­
gang unit.
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formulas that can be fo und in for in­
stance the ARRLAmateur Radio Hand­
book. For the variable capac itor with
coun teracting gangs we could prob­
ably use two vancaos on which the
contro l voltage acts in opposite ways.

It is perhaps well to explain that the
success of these early crystal filters is
for a large part due to the fact that the
Germans knew how to produce stable
high Q coils, usi ng powdered iron cup­
cores and such at a t ime when in other
countries ai r coils were still used as a
rule, with a simple powdered iron tun­
ing slug used on others.

Fine coils were not found exclusive­
ly in t he r.t . and t. t. parts of German
recei vers . In the variable frequency
oscil lators of transmitters coils can be
fou nd in which silver turns are burned
into ceramic coil formers. As a result
these osci llators show a remarkable
mechan ical and electrical stability. Ac­
cording t o PA0AOB th is techniq ue
reduces the temperature coefficient by
a factor of 200, as compared to a con­
ventionally wound coil . The same con­
st ruction techniques were used in the
manufacturing process of trimmer and
fixed capacitors in tuned circuits.

NoW; that we know something in
general about German radio equip­
ment from WW It days it is getting
time to take a closer look at some of
these fine radios.

Tornisler·Empfanger b
We will use the original German

designation of the receiver we are go­
ing to discuss now. Photograph 4
shows a front view of the set. You see
that the set consists of two units above
each other. The cabinets- meant to be
carried on the back of a soldier-that
house the units are called "romfster''
in German. Actually in photograph 4
you see two half "Tornlster'', one hous­
ing the receiver and the other the power
supply. "Emptanqer'' is the German
word for receiver. And the letter "b" in
the designation simply indicates which
receiver. Mostly the des ignator was
shortened to "Torn E b" and that is
what we will use. The Torn E b was
created around 1935/36. It was in
general use with the German Signal
Corps, but also at higher army staffs,
police and traffic control authorit ies. It
was a popular set, produced in great
numbers and one of the few sets that
foun d their way to amateur service in
Europe in post -war stations.

It is a tuned radio frequency (t.r.t.) set
with four filament type tubes that were
run from a 2 volt battery at 0.2 a. each.
So the whole radio consumed about 0.8
a. from the battery. The anode current
came from a 90 v. dry battery at a con­
sumption of about 12 rna. It was also
possible to generate the h.t. from the 2
v. battery via a vibrator unit and that is
what you see in photograph 4. The
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Caspers, PAOC:;SC, who calculated the
response of a f i lter accordi ng to fi g. 1
with the values of Caand Laof the crys­
tal inserted on an digital computer. The
calc ulated response con forms very
closely to the measured one.

It sho ul d not be di ff icul t for the
homebrewer of today to make a crysta l
f ilter according to the old German prin­
ciple. One on ly needs to know what the
pa rameters of the equ iva lent ci rcu it
are for a crystal that is to be used in the
fil ter . These can be measured in a set­
up shown in f ig. 5, thank s to Hans
Evers. A ll that one needs is a signal
generator, a v.t.v.m. and a res istor. In
o rde r to read smal l freq uency d if­
ferences with su ff ic ient accuracy an
elec tron ic f requency counter is almost
a must. From the crys tal parameters,
t he va lues of C l , L1 and the proper
loaded Q of t he input and outpu t c ir­
cuits of the f il ter can be computed wi th

Q ~wL .. c.L.
R Rwe

R.

L C r

/~f--vv'­

rlIDlh------,
CrystalSignal

gene rator r-,-(V.l
R.= 0

Fig. 5- The parameters of the equivalent electrical circuit of a quartz crystal
resonator can be easily measured in this set-up, due to Hans Evers, PAaCXI

DJ@SA.

Photo 5- Receiver Torn E b with cabinet removed. Note the bases of the four
tubes that disappear completely in their holders. They can be retracted by

means of the knob that is part of the molded tube base.

It is a remarkable fact that this beau­
t ifu l solution to the problem of obtaining
a conti nuously variable i.I. bandwidth in
a receiver seems to have been lost with
the disappearance of German WW II
commu nicat ion rece ivers from t he
scene. The system has been used in
some post war German receivers, e.g.
made by Siemens, but the system in
gene ra l was almos t fo rgo tten until
about a year age. Credit goes to Hans
Evers, PA0CX/DJ0SA, fo r having it
revived in an artic le in the Du tch
amateur rad io magazine Electron of
July 1979. Hans, for many years, has
owned a German rece iver in which a
crystal fil ter of the type descri bed is
used with exce llent results. Triggered
by an arti cle in a German magazine on
the al ignment of such filters, Hans
fi nally found out how the fil te r rea lly
worked. The explanat ion given above
is correct and has been proven by Cas

Say You Saw II In CO August. 1980 • CO • 25



®

I I
'" "<• •

r-

-e,

®
®

~fu----+_+_+_---1

; +@
I ..

~)

,

®

@-,----'¥"+"-rumllr-----r---,

Fig. 6- Circuit diagram of the tuned radio frequency receiver Torn E b, as it ap­
pears in the instruction manual for the set.

Photograph 5 shows the inside of
the set and fig . 6 the circuit diagram.
This is a reproduction of the original
diagram from the technical manual for
the radio. The receiver has two r. f. amp­
lifiers, a regenerative detector and an
audio output stage, producing aut­
ficient to drive two sets of head·
phones.

There are three tuned clrcults of
which the variable tuning capacitors
are ganged. We also find three sets of
eight coils, one set for each subband.
The coils with their associated f ixed
and trimmer capacitors are housed in
a coil turret that can be clearly seen
in photograph 5. This pictu re shows
several of the features that we men­
tioned in the previous section. The
coil turret is of cast alloy and con­
tains completely screened compart­
ments for each coil. The contacts are
supported on cylindrical ceramic
bars. The three gang tuning capacitor
is also completely screened. You see
the shaft bearing on the backs ide of
the capacitor at the lower left. You
also notice the bases of the four
tubes. The two r.f .s and the detector
tube are at the left, the a.f . tube at the
right. The tubes disappear comp lete ly
in the tube holders. They can be with­
drawn by means of the circu lar knobs
that are part of the molded tube
base. The two r.t. stages and the
detector stage are also completely
screened. The extensive sc reeni ng
and decoupling leads to an extremely
stable set with no trace of undesired
feedback between stages.

let us again take a look at the front
(photograph 4). The big knob at the
lower center controls the coi l turret.
Immediately above it the selected
subband number is shown in a litt le
window. left and right of center you
see windows that display a table; th is
gives the frequency that corresponds
to the read ing of the fine tuni ng dial
that revolves wi th the tu ning capaci­
tor, seen at the right. The table lists

Band 1:97 175 kHz
Band 2: 172 310 kHz
Band 3: 306 552 kHz
Band 4: 541 977 kHz
Band 5: 958 1720kHz
Band 6: 1685 3030 kHz
Band 7: 2940 4760 kHz
Band 8: 4420 6970 kHz

vibrator unit is on the bottom shelf of
the lower cabinet. Sti ll another
possibility was to run the whole set
from a 12 volt automobile battery, also
with a vibrator for the h.t,

The set covers the frequency band
100-6970 kHz in eight ranges. The ac­
tual coverage of each subband is as
follows:
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CIRCLE 4e ON FlU.OER SERVIC E CARD

TU-170

(To Be Continued)

received very well. S.s.b. can be re­
solved too, but tu ning gets a bit t ricky
there, as al ready mentioned. Cross­
and tntermodutatton forms no prob­
lem . Even In Europe's extremely
crowded forty meter band, with its
many Intruding st rong broadcast sta­
t ions, amateur c.w. signals can be
easily copied al night, a test that many
modern superhets fai l. The forty meter
band Is not within the range of the set
according to the officia l specs, as it
does not tune beyond 6970 kHz. Never­
theless, In practice some 30 or 40 kHz
of the 7 MHz amateur band is in fact
covered.

One is st ruck by the quiet operation
of th is t.r .t. set. The input noise Is just
noticeable on a qu iet band. And the
background level is steady, no doubt
caused by the fact that there Is no
a.g.c. As wa well-known Dutch radio
expert stated before vm II: "auto­
matic ga in control moves the fading
from the signal to the background."

The set is rather small, 36.5 em
wide, 24.5 em high and 22 em deep.
This Is for the receiver alone. Together
with the battery and accessor ies "Tor­
ntster" height is 46 em. But the weight
of the complete un it is surpris ing, 24
kg (52.9 Ibs).

be read, the correct voltage reading Is
also indi cated by a red marker! By
pushing the button on the meter front
the instrument reads the h.t., that
should be 90 v. and the correct value is
again Indicated by a colored marker
on the meter face, this t ime in blue.

Finally we find on the front panel an
onloff swi tch that controls the fi la­
ment current, a plug for the power
cable and sockets for two sets of
headphones. And of course two big
and easy to use terminals for antenna
and ground.

As I already mentioned, Arthur,
PA0AOB, gave me the opportunity to
use the radio for considerable time in
my own shack. Although the design Is
now over forty years old, the set stili
performs remarkably. As to be ex­
pected the receiver is at its best on
c.w. Especially on the 500 kHz marine
band it leaves nothing to be desired.
But also on the long wave and medium
wave broadcast band many more sta­
tions were copied than on a modern
run of the mill superhet. Quality of the
audio is rather limited, but then the set
was certainly not meant for mus ic.
Selectivity is excellent. In fact on the
long and medium wave bands the re­
generation control shou ld not be ad­
vanced too far, otherwise serious top
cut Is experienced.

Also on the short wave bands c.w. is

$159.95 buys a terminal
unit kit w ith capabilities beyond

your expectations for the price. And
the Flesher Corp

TU-170won't devour
your p recious space.

Wired unitsare available
at 5234.95. Coli or write
today for our free 1980

catalog of affordab le kits, wired units and accessories.

Fi.EsHEa COiIit
P.O. Box 976 • Topeka , Kansas 66601 • 913 .234 . 0 198

Distributors In Canada and Australia

the frequency In increments of 5 d ial
divisions. But for a finer reading we
can extrapolate between these In­
crements; In a fourth window, im­
mediately above the one that shows
the subband number, we read how
many kiloHertz correspond to one
dial division. For subband 1 thi s is 0.8
kHz, as you may be able to read from
the photograph.

The knob called " Ruckkoppl" at
top right contro ls the regenerat ion of
the detector stage, number 55 in the
c ircuit d iagram. Any of you who have
used a t.r.f. set know that the joy or
misery you derive from it is deter­
mined in a major part by the action of
the regenerat ion contro l. The set
should slide smoothly into oscilla­
tion, without thumb or backlash, that
is to say the detector should start and
stop osc illation at the same position
of the control. These desi rable tea­
tures are dependent upon a number
of factors in the ci rcuit, as any of you
oldtimers can test ify. But the German
designers of t.r.f. sets certainly knew
the secret of making a fine reqenera­
ttcn control. The one on the Torn E b,
or any German t.r.I. set for that mat ­
ter, is a pure joy to use. Fine control is
ass isted even more by a slow mot ion
drive on the regeneration capacitor!

The knob with the crank tu rns the
tuning capacitor via a 1:19 slow mo­
t ion drive. Th is operates with great
precis ion and wi th a smooth feel.
Nevert heless it was at th is point that
the author had some criti cism on the
receiver; at the high end of the tre­
quency band covered by the set near
7 MHz, one revolu ti on of the tun ing
control changes th e frequency by
some 200 kHz and thi s Is too much for
easy tuni ng of s.s.b. signals. Thi s
cri ticism is quite unfair, of course, as
at the time the receiver was devel ­
oped s.s.b. was un known, at least for
military applications. Sti ll I found a
way of fi ne tuning the set; as with
most t .r.t . sets at high frequencies
the regenerat ion control pulled the
rece iver tuning somewhat and this
cou ld be used as fi ne control.

The control marked "Lautst " is the
gain control. It varies the screen-grid
voltage of both r.I . amplifier tubes.
This works very well and avoids the
possibility of over loading the detector.
Top center we find the antenna trim­
mer with screw driver adjustment. It is
marked 20 in the circuit diagram.

For te legraphy an audio fi lter, tuned
at 900 Hz, can be brought into the ct r­
c uit by means of t he switch
"Tonsteb." The filter consists of a par­
allel tuned circuit with coil 62 and cap­
acitor 63. It Is very effective on c.w.

Top left on the front panel we find a
voltmeter. It reads the filament volt­
age. Not only is the meter calibrated
so that the proper voltage of 2 v. can
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a monthly ' ••ture by

A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATEAND AWARD COLLECTI NG

T he August Story of The Month as
told by Lyn is:

Evelyn Welliver, WB4RVW
All Counties #254, 11·13·79

"Amateu r radio interest began when
traveling with fr iends to a Camping
Club Picnic, while living in Levittown,
Pennsylvania. When they turned on
thei r mobile rig and talked with Omcin­
nati, Ohio, Harry and I thought , this
would be great for us, as he was a
truck driver and otten away from home
for a week (or morel at a time.

"Our friends, K3COD and K3GSV,
Heddy and Roy Grant, loaned us a re­
ceiver and books and even made code
tapes for us.

"In 1964 I got WA3ACJ and Harry
got WA3ATZ. I became involved in
Traffic Handling. I have a Bronze
Medallion for that work.

"About 1966 I found the CHC Net on
75 meters and really got hooked. Got
my first award from K6BX in 1968 and
went on to win many more of his
awards.

" In 1969 we moved to Florida and
had no opportunity to operate for
about five years, but then I found the
MARAC bunch and got started again.

"Harry, WB4RTC, does not operate
anymore, nor is he driving a truck, but
he Is the greatest in putting up anten­
nas and keeping equipment in shape.

"We enjoy going mobile when we go
on our camping trips which have taken
us to almost every state and eastern
Canada.

" Before we came to Florida we did
lots of camping in the Permaylvanla
mountains when we went hunting and
fishing. But now I'm retired to my ham
radio but Harry does get to the ocean
to surf fish and to the Indian River here
in Melbourne for the jumbo shrimp
that come up into the river to spawn
during the winter and spring.

" I am a member and Past President
of the Floridoras and won the Left
Footed Code Test at the Melbourne

P.D. Box 73, Rochelle Park, N.J. 07662
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Lyn, WB4RVW & Harry, WB4RTC at
Disney World, Florida.

Hamfest in 1976. Other hobbies:
teaching of knitting crafts and camp­
ing and traveling.

" I have been under doctors care
since before last Ctmstmana for con­
gestive heart failure, some days are
not so good.

Harry loves f ishing, shrimping,
gardening, camping and any outdoor
act ivit ies.

We have 5 children and 9 grand­
children.

My rig is a 13 year old Swan 5OOC,
using a mini beam up 30 feet. For
mobil ing we use an HW-32A and
Hustler antenna."

Awards Issued

fNOW . Seven new All Counties
Awards issued this month!!!)

Doug Hall, WA4UNS added USA·
CA-3000 and All Counties, endorsed
All S.S.B., to his fine collection.

Eldon Saunders, W5VDW waited un­
til he had them All and requested USA·
CA·500 through All, endorsed All
5.5.8.

Ake Broman, SM4EAC got those
last few a SLs (with the help of Ray,
K5RPC) to get All Counties endorsed
All 5.5.8.

Eddie Roll ings, WB9WEF also
waited until he had them All before ap­
plying for USA·CA·500 through All , en­
dorsed Mixed.

Dave Christensen, WA9WGJ added
All Counties endorsed All S.S.B. to his
fine collection.

Charlie Just ice, W4JUJ, who re­
ceived his USA-GA·500 in January
1963, got interested/active to receive
USA·CA·1000 through All Counties en­
dorsed Mixed.

Norman Heckman, K4ZT al so
waited until he had them Al l before
writing for USA-GA-SOO through USA·
CA-2500 endorsed All S.S.B., All
Mobiles, All 14; USA-CA-3000 en­
dorsed All S.S.B., All Mobiles; and All
Counties endorsed All S.S.B.

Jim Elwell , W1VJ got some more
aSLs to make USA-GA-3000 endorsed
Mixed.

Special Honor Roll
All Counties

#276 Douglas S. Hall , WA4UNS
4-11-80.
#277 Eldon l. Saunders, W5VDW
4·15-80.
#278 Ake Broman, SM4EAC 4-1 8-80.
#279 Eddie C. Roll ings, WB9WEF
4·18·80.
#280 Dave Christensen, WA9WGJ
4-23-80.
#281 Charles C. Justice, W4JUJ
4·24-80.
#282 Norman M. Heckman, K4ZT
4·28-80.

Lyn, WB4RVW holding mike won in the
" len footed CW contes t. II
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BRAKES ... Sectional
fingers allow bOl and pan
work up to 24" wide by
II." increments.

PACif iCONE CORPO RATION
410 West Coast Highway
Newport Beach, CA 92663
(714) 645·5962

CIRCLE 66 ON READER SERVICE CARD

SHEARS ... Cuts lull 24 ~

width 0120 ga uge mild
steel or equivalent.

Used. Tested and Proven in Educational,
R& 0 and Industrial Applications.
For literature and dealer inlormation
write or phone:

SHEET METAL
WORKER

~
r~Gl:i

.. . a complete metal shop in one
unil- at less than hal f the cost
of the ind ividual equipment it
replaces!
No lo st set·up t ime - ready
to operate in any mode.

NOTCHES ... Contains
special 90" corner notch ­
ing blade for fast notching
sheet stock.

RO LLS ... Uses I 1j2"
diameter rolls provided
with wire forming grooves.
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Worked Frankford Radio Club.

The Carl Ben Eielson Memorial Award.

• • • • " ." ' 0

Worked Frankford Radio Club Award
(\NFRC): OX and U.S. Possessions
work 15 club members, Canada work
25 members. FRC Members work 50
members. Award is issued free. Send
log information only, no aSLs needed.
Send log info rmation your aSL to:
K2FL, Jack Heisey, 616 Chestnut
Street, Palmyra, N.J. 08065.
Tallcom OX Award: Sponsored by the
Central Iowa Radio Amateur Club and
is available for conf irmed contac t with
three or more members. Individual
aSLs are not requ ired, but be sure to
send full log information. The award is
free for an s.a.s.e.• however If one de­
sires the award in an unfolded condl­
non suitable for framing, be sure to
send 50¢ to cover the postage and a
large envelope. Apply to: Central Iowa
Radio Amateur Club, P. O. Box 39,
Marshalltown, Iowa 50158. The club
membership is active on all bands on
c.w., s.s.b., RTTY and SSTV. Thanks to
Lynn Hansen, KA0CLQ for the data.
Talking Ralls On Ten Award (T.R.a .T.):
Sponsored by the TROT Chapter of the
10 X Internat ional who announces et­
tectlve January 1, 1980 that a contact
wi th any member of the Northliners
Radio Club on 10 meters (any mode)
qualifies any stat ion for thei r cer­
tificate and the normal charge applies
(I assume $1 .00). Their net meets on
28.780 MHz on Thursdays at 02OOZ.
Appl y to: Certificate manager, Cecil
Vincent, W0UM, Northl iners Radio
Club, 176 E. 5th Street, S1. PaUl, Minn.
55101 . Thanks to Warren Koppy for the
data.

Antonio Petroncarl, 12PJA was sent
#1 to Italy, USA·CA·2000 endorsed All
2 x 5.5.B.

Dean Cowden, W0CJG added to his
collection USA·CA·2000 endorsed
Mixed.

Clem Lambert, WB1DQA sent for
USA·CA·1000 endorsed All S.S.B., Al l
14, All Mobiles.

USA·CA·500 Cert if icates, endorsed
Mixed, went to:

The Helsink i University Radio
Club, OH2AC, #1 to any Fin land
Radio Club.
Hans Bahr, DJ2UU.
Jim Downie, WB0STR.
Stradlotto ttalo, YV1AVO.

USA.(;A·500 Certificates, endorsed
All S.S.B., were sent to:

Alfredo Pauker, CP6EL, #1 to
Bolivia.
Kim G. Windsor, SVl/lAE.

USA.(;A·500 Certi ficates, endorsed
All A·1 , were claimed by:

Mlnko Lubomirov, LZ1 XL #2
Award to Bulgaria.
Novlclc Milomir, YU2TO.
" Jack" Jackson, SVl/lAA (he is ex
WlDCI;J6 1946, W6YYW 1947.
KH6PY 1948 to 1950, W4DCE
1950 to 1952, KG6AEP 1952 to
1953, and WOOBD 1953 to now).

USA·CA Honor Roll
300ll 200D 1000

WA4UNS 303 W5VOW 420 K4ZT 597
W5VDW 304 WB9WEF 421 500
WlYJ 305 W4JUJ 422 OH2AC 1458
WB9WEF 306 K4zr 423 CP6EL 1459
W4JUJ 307 1500 LZ1KL 1460
K4ZT 3O/l w5vOW 473 W5VOW 1461

2500 WB9WEF 474 WB9WEF 1462
W5VDW 367 W4JUJ 475 YU2TO 1463
WB9WEF 36lI K4zr 476 DJ2UU 1464
W4JUJ 369 1000 K4zr 14M
K4zr 370 W5VOW 593 YV1AVO 1468

200D WB9WEF 594 SVQAA 1467
12PJA 418 W4JUJ 595 SVQAE 1468
WIICJG 419 w a l DOA 596 WBIISTR 1469

Awards
The Carl Ben Elelson Award: Spon­
sored by Carl Eielson Historical Socie­
ty and Goose River Amateur Radio
Club to honor the late Carl "Ben"
Elelson of Hatton, North Dakota.

He was a noted Arcti c and Antartic
explorer pilot for Sir Hubert Wi lkins.
He was killed in 1929 attempting to
rescue crew members of the U.S. ship
Nanuk which was frozen into the Ice
pack north and west o f the Bering
Straits. Elelson Air Force Base, 26
miles south 01 Fairbanks, Alaska is
named after h im. The Yukon Indians
admired him so much, they named him
" Moose Ptarmigan" (Brother o f the
Eagle).

Stations (calls?) will be operating
the last week of Ju ly w ith emphasis on
the last weekend. July 25, 26 and 27 on
6 through 80 meters. a SLs from sta­
tions requesting certi ficates go on dls­
play at the museum. Thanks fo r the
data from Gordon Juveli, WBQZSA,
10925 Morris Avenue, S., Bloomington,
MN 55437.
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Send log extracts showing Date,
Time (GMT) and stations worked,
signed by 2 other amateurs. Contacts
24 hours apart with same station
allowed. All funds generated by th is
Award will be donated to charity. Ap­
ply to: Awards Manager, A.S.C.C.R.C,
P. O. Box 2953, Al ice Springs, Northern
Territory, Australia 5750. Thanks to
Danny, VK8NDN for th is data- but
note later information from VK8LD &
VK8AR say the Award cost is $2.00 tor
VKs and $2.50 for all others.
Worked All Lynchburg Ladies: Th is
certi ficate may be earned by working
three YL Members of the Lynchburg
Ladies (repeater contacts not accept­
able). Submit log information and
s.a.s.e. suitable for 8% x 11 cer­
ti ficate to: N4BVP, Rachel S. Bush,
11 09 Dandridge Drive, Lynchburg,
Virg inia 24501 .

ALARA Award

Talking Rails on 10 Award

say You Saw It In CO

Notes
Sorry to say, we lost another County
Hunter, George Vermilyea, K2PBU, All
Counties #187, dated 6-6·78.

~ _.-

.IUOEl

Tallcorn OX Award

AlARA Award: Sponsored by the
Australian Ladies Amateur Radio
Association. Class A (Basic Award)
work 10 members in VK, Zl., or P29, in­

, eluding at least 3 VK call areas, no
more than 3 VK3 stations to be tnctud­
ed in the 10 members. Class B (Ad·
'lanced Award) work 15 members, ln­
eluding 4 VK call areas. No more than
4 VK3 members to be included in the
15 members for the award. Special en.
dorsements: All Phone, All C.W., All
Novices, mixed and band endorse­
ment, e.g. all 10 meters.

Sticker lor each additi onal 10
members. Open to both OMs and YLs.
Contacts may date from June 30, 1975,
which is the date of the birth of
ALARA.Application may consist of log
extract signed by two other amateurs.
ALARA net contacts cannot be
counted toward the award, however,
contacts made in other nets may be
used.

Cost $1 .00 or 4 IRCs. Apply to:
Awards Officer, Heather Mitchell,
VK3AZU, cia ALARA, Box 110, Black·
burn, Victoria 3130. Australia.

The Reverend John Flynn Memorial
Award: Sponsored by the Alice Springs
Community College Radio Club, in
memory of the Reverend John Flynn,
who was the founder of the Australian
Inland Mission, the Royal Fly ing Doc­
tor Service and radio communications
In general, in "Outback Australia." To­
day, thanks largely to the efforts of
John Flynn, every cattle station and
settlement in the Outback has radio
commun ications.

This year, 1980, is the 100th year
since the birth of John Flynn and the
Alice Springs Community College
Radio Club has printed 2,000 cer­
tif icates in memory of this great man.
Rules: VK statlons . 3 contacts Alice
Springs club members.

Overseas Statlons . 2 contacts Alice
Springs club members.

All s.w.l.s . 3 "heard" Alice Springs
club members.
Starti ng date: 0001 1·1-80. All Bands
·AIl Modes.
Cost is $3.00 Australian Including Air
Mail Postage.

9")( 14"

"' - -

T'"
__--OOSlORGANIZER '

Add,." (

City Stll. Zip ~

M" to: MIL INDUSTRIES Dlpl G
P. D. 801'«457 Plnoraml cny,CA91402

SIg....I'11 _

N•• _

CIRCLE fI1 ON READER SERVICE CA RD

112..tee (75M only 66')

Multi·Band (5, 4, 3 band.)
80/15M thnllOM

THH MOR·GAIN HD DIPOLES are the
most ad_allted. highest performance mul tl ·banll HF
dipole enteenes . _ailable, Patented d~gn p1O'1illes
Ien(th one·hall 01 contef'ltlOll.1 dipoles. 50 oltm
leed 011 all bands, no tuntr or !lilun ,tqu ne1:! . Can
be inmlle1:! as In'ltrte1:! YEE. T/lou$l nds in use
ll'QI'k1wlde. 22 ~Is ... ,Iable induCing two
rnodtls englneere1:! IOf optimum pellormance for
the novice baRds The Mor·Ga in HD dipoles 'OT
seesare the onlycommerical antennasspeci fically
designed to meet the operational reqairements of
the novicehcense Our I·yell warra nij is bac ke1:! by
nea/ly 20 rears 01 HO llipole prodoclion experience

FOf~11ed 5-page brochure. wnte Of phone dnectly
to MOR·GAIS. P.O. 80_ 329&. lmenworth.
Ks. ~8. Tel. (913) &82·3142.

Display 240 QSL Cards
in th is FREE Album
Organize. preserve iIlll display your OSL's
in clear W1,t potk81 pag~ , Eactl page hOlds
6 Cards (back to back).Wrt ~ every- ~O pag~
(minimum). receiVe a nenescne, richly
padded H ling Al bum , .. FREET

Rreat as gillsand prizes. and Indispensab le
lor your contest cares. Try the aSt Organ izer '·
tor 3G days, II you're not llelighted, retu rn it
IOf lui retund. Fil in the Handy Mal FOffll 'lodayl

Broadbanded • no trap' u led

Prien "art at "i8.15

"A'LFORM UI
"""' ...., PIa """" TItIl
C I A1ff.l.1tM,m& 1.... l«lPao- 41A 1180 2.20 'll .•
o HIfUIWns U OPlge$ ~A 3tI0ll 315 S3U5
o Sfa:UItl\ms &1211l'ifts 44,a 52,10 520 ss•.•

Plyes. pk\lUl 40 offlJ Ir.~=
(eA 'nldtnrs lllld 6% tllJl) TGTAL L~

&clMN: 0 c... 0 M O, 0 ••fIwI:...... 0 WIn
• u. _

------------

32



Announcing a
major breakthrough in $250

frequency counters.

A $149* price.
Keep the change! Our MAX -10Q useful battery life!)
is remarkable, even compared to MAX-1 00 is comfortable any­
$250 digital frequency counters. where . monitoring nearby RF trans­
With its tum-on-and-read operating millers with its buil t- in mini- whip
simplicity. Direct a-digit readings. antenna. Or any other CW, AM, or
Big , bright, display. And under·20 FM signal via clip- lead cable or ac­
Hz to Qver-100 MHz range (past 500 cessory low-loss tap-ott cable. Pow­
MHz with optional prescater). ered by your choice of alkaline ce lls

It has all the features you'd lake or rechargeable nicad s with battery
for granted, even at $250. Like high elim inator/ charg er s thaI operate
sensitivity, accuracy and stabili ty. from car cigarette lighter, 11 0 or 220
Lead-zero blanking. Plus visual In- VAG mains.
dications of overflow and low bat- Our incredible MAX-100 solves
tery. (The flash ing low-voltage in- all your problems but one: what to do
dication also prolongs the counter's with the $101 change.

Smarter tools for testing and design.

"..... "', ..._ """'"",,,."" ,.,,.....,,,,, GLOBAL Call toll-free for details
'''''' ''':;::~''''":"~..:.:'~'!il.~~&n,;ml SPECIAl':rIES 1-800- 243-6077

~ l en "'"'"'* U~ Dooons..- 0nIincI .. DUring business hOUfS

CORPORATION
· Sug~tSle<l U S resale srees. Speolu;allons subr«t 10 Change wll nout OOlite Q Copyllghl 1980~ scecames CoI'pora\lOn

CIRCLE 51 ON RUDER SERVICE CARD
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Here's "Godzilfa on Wheels" arriving
at the Utah-Nevada border for a
2-meter moonbounce DXpedition. The
truck contains a large operating con­
sole and generator, and tows the
25-100l-/ong trailer easily at 55 mph.

This shows the tower halfway upright.
A winch raises the tower from its
traveling position, using the rear
uprights as a pivot point. Note how the
12-1001 outriggers Bfe set to prOVide

stability.

In this photo, the tower is upright,
ready for antennas to be mounted at
this seaside location. Since there are
no guy wires in the way, it 's a simple
matter to assemble antennas on the
ground and raise them with a block

and tackle.

say You Sew It In CQ



Most amateurs (and their neighbors) think a 70·foot tower
with full-size Yagis is a bit big to have even at home-but
here's a way to take one along on expeditions!

BY WAYNE OVERBECK, N6NB

Here 's GodzJlla fully extended,
supporting a 2O-meter monobander at
75 feet. The smaller tower on the truck
supports a moonbounce array for 2
meters, and the only purpose for hav­
ing the big 2O-meter beam on this per­
ticular expedition is to provide liaison

for the 2-meter schedules.

you can build your own for a fract ion of
that! Now building a steel tower trailer
is no one-evening project, but neither is
it as difficult as it might seem. It took
me about a month of evenings and
weekends to do the job, working alone
most of the time. It took perhaps
another month to add the niceties, like
storage bins and a self-conta ined
4Q00..watt electric generator. I did have
help the weekend of the main structural
work ; there were three o f us who
wanted tower trailers, and we built three
of them that weekend!

For those who might like to build
something like Godzilia or for those
who just like to read about somebody
else's fanatical pursuit of his hobby,
here 's a description of how it was
done,

The project realty began as I became
d issatis fied w it h a an-toot c rank up
tower I had mounted on a t ruck camper
for portable expeditions. It was great
for v.h.t. contests and mountaintop fun,
but for a big signal on the bands below
30 MHz I needed something bigger,

I selected the 70-foot crankup as
about the right size for the Job, and set
out to design a trailer that would sup­
port i t. First I took a good look at the
commercial tower trailers, but when I
saw the prices I knew th is whole thing
was getting out of hand. So I got to
know the people at a trailer component
s upplier and learned about axles ,
springs, t railer tires, hitches and such.

Ultimate ly, I settled on a tandem ax­
le design with a frame made of 3-inch
steel c hannel stock. Several o t her
types of steel could have been used,
but the channel was both readily avail­
able and inexpensive. About $250 worth
of steel was required for the entire
trailer.

Since highway regulations limit nor­
mal t ra il ers to an a-root width, there
had to be a way to gain extra width fOf
stability with the tower fully extended.
The solution was a pair of outriggers

,•,
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tower anywhere there's a road. Once at
the destination, the trailer becomes a
sturdy foundation for the tower.

Now the idea of putting a crankup
tower on a trailer isn't new. Tower
manufacturers have made trailers for
military, commercial and government
applications for years. Unfortunately,
these trailers lend to be priced corn­
prete ty out of the amateur market. But
there's no reason why a radio amateur
with a little perseverance has to let a lit­
tle thing like a $.5000 price tag for a
trailer get in the way-especially when

H owwould you l ike to have a 70-1001
selt-supportfnq tower-complete with
stacked Yagis for 20, 15and 10meters­
on top of a 10.000-1001 mountaintop,
far from television-watching neighbors
and city noise sources? Imagine what
you cou ld do in the CQ World Wide OX
Contest!

Or how about putting those antennas
on a hills ide overlooking the Pacific
Ocean for the All -Asian Contest? With
higher mountains Immediately to the
east, stateside QRM would be nearly
nonexistent.

You can do all this and much more if
you'll just put your tower on wheels in­
stead of burying it in concrete!

When most amateurs go shopping
for a tower, they think only in terms of
what will f it in their backyards. I think
that's a m istake, because the places
where most of us live just aren't that
great as rad io locations. In the first
place, most of us have neighbors who
like to watch television and who get up­
tig ht abo ut things l ike "property
values." To an amateur, a big beam
antenna may be a thing of beauty, but a
lot of our neighbors have other ideas.
And bes ides, the ci ty or suburban
neighborhoods where so many of us
live are fu ll of horrible noise sources.

Because of all this, I gave up oper­
ating seriously from my home years
ago, and I think other amateurs should
consider something like the tower-on-e­
t railer I call "Godztlla on Wheels." It
opens up an incredible number of pos­
sibilities for operating in exc iting
places, and it didn't cost much more to
build than most amateurs spend put­
ting up a similar tower at home.

Basically, Godzilla combines a
70·foot motorized self-supporting
crankup tower (a Tri-Ex lM470D) with a
homemade steel trailer that hauls the

• Pepperdine University, Malibu, CA
90265.
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easier than getting the monstrosity
licensed! The people at the California
Department of Motor Vehicles were abo
sorutery convinced I'd stolen the thing
from the U.S. Army or maybe Ma Bell! It
was almost impossible to persuade
the bureaucrats that someone would
build something like this in his garage
to pursue a hobby!

Incidentally , the motor vehicle
registration people weren't the only
ones to view Godzllta with disbelief.
You should see the way passing
motorists stare as they go by!

To those readers who remain uncon­
vineed and still plan to dig huge holes
in their yards for 10-ton concrete bases
to support towers like mine, I have one
question: What happens when you
move? I've seen several amateurs go to
all that trouble and expense, only to
learn they were being transferred
shortly after the big tower went up. For
them, that meant starting the whole
process allover again . But when I
move I can tow my tower right along
with me, and I can have it up at my new
place the day I arrive! If I don't like the
radio location there, I can move
somewhere else the next day. I'll take
wheels over concrete as a base for my
tower any old time! M

,,
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In this photo you can see that the 2-meter moonbounce array is in Utah, while
the first three elements on the 20·meter antenna and all of the big tower are in

Nevada!

towed by half-ton pickup trucks, vans
and, most often, by .ny one-ton chassis­
mount truck camper, which provides a
comfortable indoor operating position
and a second 4000-watt generator.

How long does it take to set up the
tower and antennas? Working alone, I
can have a a-element mcnobander for
20 up 75 feet within an hour after I pull
up at a portable site. Stacking anten­
nas for additi onal bands takes a bit
longer, of course.

What's that? You say this is all very
nice, but you think I've been welding
and working with steel all my life? Not
exactly.

I'd never welded until WA61KO in­
troduced me to it just before this pro­
ject. I bought a 250·amp AC arc welder
(which sells new for about $125) and
practiced on scrap steel for a few
hours the week before our first trailer­
building weekend. I'm no journeyman
welder, but my work doesn't look that
bad; AC " st ick" welding just isn't that
much harder than soldering! And if you
spend a little time around welding sup­
ply houses, trailer parts jobbers, and
steel warehouses, it's amazing how
quickly you learn what you need to
know to tackle a job like this one.

Actually , building Godzilla was

o sreeoome
Free yourself from crvs­
tats with this VFOfor 40,
80 and 15 meters. Great
for many old transmit­
ters! $64.95

!EJj
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that swing out on each side. They are
t z-toot lengths of channel, pulled tight
with c hains and turnbuckles at the
base.

To si mpli fy the job of raising and
lowering the big tower (which weighs
in at 1000 pounds), I mounted the tower
8 feet above the ground with a pivot
poi nt 8 feel from the bottom of the
tower. Thus, the se tup invol ves nothing
more than pivoting the tower upright
with a light -duty winch. Before the
tower is extended to its full height (or
climbed to mount the antennas) it is
secured to the trailer frame with with
3/4·inch bolts at the base.

Since you cannot guarantee that ev­
ery portable site will be exactly level, an­
other requirement is a set of levelling
jacks. I used standard trailer jacks on
each side at the rear and on the tongue.

The overall length of the trailer is 25
feet , and it weighs in at 2500 pounds,
including the tower, storage bins full of
cables and tools, the generator and its
20-gallon gas tank, and the disassem­
bled antennas. I carry 10 and 15 meter
elements intact , whi le all booms and
elements for 20 and 40 meters are
broken down into smaller pieces.

Since the gross vehi cl e weight is
under 3000 pounds , trai ler brakers
were not requ ired . However, if I were
doing the job over again I'd include a
braking system, just in case.

" Godz il la" has been successfully
r--------------,

2 watts QRP I
go a long wayl I

o RockhOund ® I
TwO full watts CW out· 1
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has increased tremendously. One has
only to pick up Runners World maga­
zine and note the number of 10 km (6.2
mile), 10 mile and 26.2 mile races being
held on any given weekend. (The stan­
dard marathon distance is 26.2 miles.)
Not su rprisingly, many of these run­
ners are also amateur radio operators.
It seemed quite reasonable thaI these
ru nning amateurs were in a unique
position to make a special contribu­
tion in an emergency situation.

We began to consider the best way
to demonstrate this capability and,
therefore, selected the Marine Corps
Marathon, which is run annually in
Washington, DC on the first Sunday in
November. This is a grueling foot race
which begins and ends at the Iwo Jima
Memorial near Arlington National
Cemetery and winds its way through
26 miles, 385 yards of picturesque
Washington streets, passing such na­
tionallandmarks as the Pentagon, the
Capitol , the Lincoln and Jefferson
Memorials, the Kennedy Center, and
the Washington Monument. We felt a
runner participating in this event and
in contact with a base station would be
a good simulation of an urban emer­
gency situation. Any asos made dur­
ing the race could just as well be emer­
gency calls report ing injured person­
nel, hazards, or any other emergency
traffic needing immediate action.

Recognizing the need for a large
support team to assist in both the ac­
tual run and the many necessary pre­
run technica l preparations, we dis­
cussed the idea in forma lly wi th key
members of the Naval Research Labor­
atory Amateur Rad io Club (NRLARC).
Favorable responses led us to present
our idea at t he September mont hl y
meeting, which quickly led to the for­
mat ion of a nuc leus of enthusias tic
amateurs. We then prepared a plan
which was presented to th is group. Af·
ter several meetings, this plan was
modif ied in response to the various
prob lems we encountered and thei r
fi nal solutions.

In our view, this exercise presented
four main problem areas (which were
assigned to subcommittees): I. Tech­
nical Support-Under this area we
considered the operational mode, ap­
propriate rig and antenna for the run­
ner, power pack and rig support appar­
atus; II. Field Support-This consid­
ered logistic support for the runner,
such as battery replacement and min­
or equipment repair; III. Control Sta­
tion-This involved communication
with the runner, field support stations
and relay to local repeaters in the
Washington DC, Maryland, and Virgin­
ia area. Here we also researched the
appropriate FCC regulations, the keep­
ing of accurate logs and advising the
USMC Race Director and the NRL Com-

\
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portable and f ixed base stations.
The basic idea evolved slowly over

several casual conversations about
our two hobbies, amateur radio and
running. It occurred to us that In an
eme rgency sit uation roads may be­
come impassable. Many hours cou ld
elapse before suitable all-terrain ve­
hicles could be utilized. Moreover, pes­
sible poor weather conditions may al­
so render heli copter assistance ex ­
tremely difficult. On the other hand,
the basic t rained athlete is fueled and
ready to go.

Although amateurs are aware that
a-meter f.m. is a popular mode of com­
munication, many are unaware that
the number of runners in this country

,.
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Emergency Situations

I 1'"

""{

- ---

BY T.L. FRANCAVILLA " WB3DGF
AND E.F. SKELTON" . N3ES

'Nev s t Research Laboratory,
Washington, D.C. 20375

A s amateur radio operators, we are
all aware of the fact that emergency
situations do arise and that often we
can contribute a great deal to the relief
of these situations. In addition, each
year thousands of amateurs partlct­
pate in Field Day exercises to further
hone the ir emergency prepa red ness
capabilities. However, we feel that an
important facet of emergency aaslst­
ance has been overlooked. Therefore,
in this article we will relate our ex­
periences in an exercise which utilized
this mode of assistance: Namely that
of a runner in constant contact with

Not only is running good for your health, but i t ma
be a life saver for someone else. In this case, an
amateur was in constant contact with portable and
fixed base stations during the Marine Corps
Ma rathon.
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WA4HYJ
W4WYL
WA4CGY
K3AMB
W4XYl
WB3KC
W3CJT
W3EUH
K4AN
WA4SDE
WA4TMR
KH6BlO
WB4LNT
KB3GC
WA4DDC
K1LB
WA3AGO
K3NCM
WB3BOU
A03R
W3HXF
W3KVC
KB3BA
W3FG
KB4lK
W4LBL
K3FUB

W3IEZ·
K3AGR
W31EZ·
KA3AHI
W3EBK
WB31RS
WB3KAS/4
W3PJM
WA4AKE
K3CN
W3GMI
WA3PQN
N4CHP
W3SCO
W3GKK
N3AWG
K3BQZ
WA4HIS
W3MHH
AC41
W3CCW
KA30XZ
WA4HIS
N3APH
W4WYL
K4CQI
WB4RKN
KA4L1Z

• Contact made on s ep a rat e re­
peaters.

Table 1- The 55 stations worked during
the Marine Corps Marathon.

then relayed on 220 MHz to an auxi liary
station at NRl (W3NKF unit 2). It was
then ret ransmitted on one of several
different local repeater frequencies,
thereby link ing the " mobile" running
station to various amateur radio oper­
ators in the greater Washington area.
The 220 link was necessary to avoid
f ront-end o ve r l o a d probl ems by
physically separat ing W3NKF unit 1
from unit 2. Since the Marathon, hand­
held 220 MHz rigs have become avail ­
able, and the runner would now carry a
portable 220 MHz rig, so the physical
separation of units 1 and 2 wou ld be
unnecessary.

In order to ensure participation by
local amateurs, we publicized our in­
tent on several local repeaters. The
promise of special OSl cards to any­
one working the runner helped gain
parti cipation . We also received a call
from the communications officer of
the Marine Corps Marathon to be sure
that our choice of frequencies would
not interfere with that of a local ARC,
Pri nce George's Wireless Society,
whose members were helping the
Marines by supplying communication
support at the various runner refresh­
ment stations.

At 0900 EST on Sunday morning,
November 4, 1979, the Marines fired a
105 mm Howitzer which signaled the
beginning of the race. It also signaled
the beginning of technical problems.

manding Officer of our intentions; IV.
Publicity-The last area was concerned
with oooncrtv to ensure participation by
area amateurs. These contact s with
area amateurs would be used as our
simulated emergency traffic.

Resolution of these problems was
accomplished by many tests and sev­
eral dry runs. For example, one week
before the Marathon 25 members of
NRLARC conducted a Simulated Emer­
gency Test (SET) whereby a spawned
tornado from a hurricane was consid­
ered to have Just st ruck the area into
whi ch the runner was sent. Nets with
local repeaters were conducted by Club
station W3NKF and some test traffic
was handled. In our final configuration,
the runner, N3ES, was equipped with a
battery powered Wilson Mark II trans­
ceiver. This was taped to a leather belt
and connected to a sing le earphone
and a battery powered ceramic mike.
Th~ mike, earphone and 114-wave-whip
antenna were contained in a headset.
This remained firmly in place through­
out the run, although to rel ieve stress it
was switched from ear to ear every 4 to
6 miles. The transmitter was keyed
with a hand-held pn-switch and was
used on the low power (1 watt) mode.
The frequen cy was 146 .46 MHz
simplex and crystal control led. We
planned on a 4 hour run, and based on
our field tests, we concluded that a
s ing le battery change at about the
halfway point would be sufficient.

All communicati ons were rou ted
through the NRLARC station, W3NKF.
The procedure (fig . 1) was that the run­
ner communicated with W3NKF-unit 1
on 146.46 MHz simplex. The signal was
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The various links in the chain connecting the runner with Washington, DC
area ama teurs.

From the runner's point of view,
t here were a number of additional
bonuses gained from the 4-5Ibs. equip.
ment load. Primarily, it served as a dls­
trac tion from the usual discomforts as·
sociated with running distance. For ex­
ample, it is virtually impossible to re­
member a fellow amateur'scallsign and
name while, at the same time, th inking
about sore muscles or how many miles
there are lett. The presence of the gear
also served to provoke queries from
fellow runners: As the z-meter rig was
recognized by other amateur runners, a
number of eyeball asos were com­
pleted. Of course, there were also a
few misunderstandings. For example,
some thought he was a CBer and there
were more than few " 10 -4 G o od
Buddy's" shouted out; others thought
him to be a member of the press; one
bystander, thinking he was a profes­
s ional sport scaster, called out, " Boy,
that's the way to cover a marathon!"
Another amusing incident occurred
when the NRLARC runner passed a
man and a dog, both running in the
marathon and both wearing officia l
number tags. The man explained that
the dog was properly trained for the
event and duly registered . When th is
information was passed back t o
W3NKF, the responding query wa s
" Should we log him in as K9DOG?"

We found the exercise very s tim­
ulating. The inventiveness and co-oper­
ation of our team members was a tan­
tastic thing to behold. Problems were
quickly solved as they occurred by
whoever happened to be free at the
time. The organization was loose, but
noonedropped the ball when the sttua­
non dictated action to be taken. The
cooperation given was excellent, both
by our team and by our fellow ama­
teurs who worked t he run -rs . We
believe the implications of this exer­
cise are fa r reachi ng. A new vista of
emergency communications is open,
and the NRLARC now has a capability
which others should have.

Members of the NRLARC partici ­
pating in this event were: Bob Arm ­
st rong, WA4SaL, K it C a rs o n ,
W3KVC,Bob Dasenbrock , N4CHP,
Mort Fischman, WA3YMO, Larry Flet­
cher , K3SZN ,Tom Fra nca villa ,
WB3DGF, Claire Kennedy , W3MNU,
Doug Kopp, WB3HLC,Roger McAlevey,
WA4NYS, Dave Phillips, W3PJM, Ruth
Phillips, K3AGR, John Pich, K3AKR,
Earl Skelton, N3ES, Ed Westbrook,
W3EW.

The 55 stations worked are listed in
Table 1, and we are grateful to Dic k
Robinson, K4EIH of Electron ic Equip.
ment Bank, Vienna, VA for loan of a
suppl emental battery pack, to th e
U.S. Marine Corps for organiZing an
extremely well-run marathon, and to
Lahni Blohm for typing this report. i3.

runner was also having equipment
prob lems. These were rapid ly diagnos­
ed as a bad antenna cable. The man In
the field, who was to link up wi th th e
runner for a battery pack change, had a
spare cable and arranged to meet with
him at a mutually agreeable location.
Here repairs were made and the runner
went on his way with a minimum of de­
lay. The field support man immediately
returned to his original battery change
location and waited for the runner. The
battery change was successfully made
with little delay.

At one point transmission from the
runner was breaking up. We deduced It
was due to obstructions between the
runner and W3NKF unit 1. Some mem­
bers of our team at unit 1 decided to try
to assemble a portable control station
in the field closer to the runner with the
hope of improving communications.
Within 40 minutes, gear had been
scrounged up and W3NKF unit 3 was
in operation near the action in down­
town Washington. They took over con­
trol from unit 1and handled the link un­
til the problem no longer existed. Con­
trol was then returned to W3NKF unit
1. In spite of all these problems a total
of 55 contacts were togged.

110 1IN.1 .....- ,­
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2 ....' .. ' .....
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Our aim was to have automatic elec­
tron ic switching equipment to Inter­
face th e runner with the repeaters. The
switchi ng uni ts were successfully
bu ilt, but it was found the night before
the Marathon that the synthesized rigs
ava ilable for use were controlled by
transis tor swi tchi ng Instead of relay
switching. Conseq uently, the
automatic switching units could not be
used. With great speed the station
crew fell back on a manual system of
audio coupling. This was essentially
hold ing the microphones of the 220
MHz rigs near the speakers of the 144
MHz rigs and vice versa. After some
practice this quickly became a smooth
operation and we began to log con­
tacts. The entire race was recorded on
tape and this was helpful in pointing
out problem areas and in logging the
contacts. We planned to sequentially
access six repeaters located around
the metropolitan DC area for ten­
minute intervals. This provided a wide
coverage and simultaneously did not
tie up anyone machine. Various reo
peaters were accessed, but because of
our technical problems not exactly on
the pre-set schedule. As the run pro­
gressed, it became apparent that the
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a monthly feature by

IRWIN MATH, WA2NDM

~G)01Ju~~ 1]J~O~~
A LOOK ATTHE TECHNICAL SIDE OF THINGS

Last month, you will recall, we pre- surplus market. This device is an en- unit can be had for anywhere from $20
sented a few accessories you could tire telephone, The Automatic Electric to $40 depending on condition and
employ with the conventional tele- model AE873 (or equivalent). What supplier.
phone network in your home. This makes this phone unique for the ex- The model AE873 was initially in-
month, we would like to discuss an perimenter is that it is a 3 line tete- tended for use in a small office and is
item that is beginning to appear on the phone, complete with hold buttons, compatible with the Bell System. Fig.

line buttons, and even lights. Best of 1 is a complete schematic of the most
all, no large relay box or external popular version and most models will

5 Melville Lane. Great Neck, N.Y. equipment is needed for operation on· be quite similar or exactly the same as
11023 Iy the telephone itself. In addition, the the diagram.
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Fig. 1· Schematic diagram for the Automatic Electra model AE873 3·line telephone. Other models will be quite similar in
construction.

40 • CO • August, 1980 Say You Saw II In CO



AvaIlable at selected dealers or
send $42.95 I S52.95 for chrome
model) piuS$2.00 shipping and
handling. Overseas amateurs
InvIted to request Quotation lor air
parcel post shipment.

• Full range of adjustment in
tension and contact spacing.

• Self-adjusting nylon and steel
needle bearings.

• Sohd silver contact points.
• Polished lucile ceoores.
• Precision-machined. chrome

plated brass frames.
• Standard model has black,

textured finish base; deluxe
model is chrome plated.

• Heavy steel base; non-skid feet

73, Irwin, WA2NDM

-,'

method of hooking up Line 3 for Inter­
com purposes if it is not used as a nor­
mal line. With this setup, a secretary
can call her boss by pressing the
buzzer (one short buzz for phone #1,
two short buzzes for #2, etc.) tell him
who is on the phone, and on what fine.

The onl y drawback with these
phones is that there is no provision for
a conti nuous fight to ind icate that a
line is in use. Other than that, the
phones work well and are capable of
filling the need for a system that is
slightly more elaborate than a simple
installat ion.

More information on the avai lability
of 3 button telephones may be had
from Fair Radio Sales, 1016 E. Eureka
St., Lima, Ohio 45802, or from ETCO
Electron ics, North Country Shopping
Ctr., At. 9, Plattsburgh, N.Y. 12901 .
Both of these firms have sets for sale
as do many other outlets.

Just one word of caution. If you do
connect these phones to the Bell Sys­
tem, be certain you know exactly what
you are doing. The system is qu ite
elaborate and sensitive, and a wrong
connection can disrupt both your serv­
ice and the service of others. In this
case in particular caution is the word!!

See you next month.

333 W.lake Street. Dept. 0
Chicago, Illinois 60606 . (312)263·1808

WRITE FOR LITERATURE

BenCHe R,inc o

Operation of this phone is slightly
different from a normal button phone.
When a call comes in , the neon lamp
(L1 , l2, or L3) corresponding to the
proper line comes on. Answering the
phone requires push ing the li ne button
thereby connecting the proper line to
the handset and network. To put the
line on hold. you then push the hold
button. This places a 470 ohm resistor
across the line and holds it. Hang ing
up the phone causes a mechanical
linkage to release the hold button and
the line is disconnected. This means
that if you put someone on hold, you
must not hang up the handset. This is
not too bad a price to pay to avoid a
rack of external equ ipment.

Fig. 2 shows the normal hookup of
the telephone and fig. 3 shows how to
hook up the exclusion swi tch found on
some models. The purpose of this
switch is to disconnect a part icular
line from a second extension tele­
phone by simply pushing the switch
-sort of a privacy arrangement s.

Most telephones also have a push­
button switch mounted on the hous­
ing. This is a normally open switch, in­
tended for signalling by means of an
external buzzer. Fig. 4 shows a method
of connect ing this swi tch to an ex­
ternal buzzer network for signalling
purposes. The figure also shows a
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Fig. 3· Hookup connections tor use
with exc lusion switch.

Fig. 2· Hookup connections for the
AE873 telephone. All phones are in

parallel.
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Fig. 4· Connections for use with
signal button and 3,d line for inter­

com function.

L~~==~~ N
L~==++==~ P3 ~H3 ~e

I ==tPl Ii.
'- HI

line ~(==========~) PINo.l ( ) Hl

line <::====~t=====tP2 -No_2 ~ H2 ~

Line <::==~+:j::j:====t P3 gNo.3 ( H3 f.

~"I r-r- E2

Say You Saw II In CO
CIRCLE 114 0 '" REAOER S ERVICE CARO

41



a monthly 'eafur. by
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NEWSNIEWS OF ON-THE-AIR COMPETITION

Calendar of Events

t Not Offici al
• Covered last month

•• See June Calendar

200 points to their final score for each
county of operation from which 10 or
more contacts were made.

There is a bonus for out of state sta­
tions, a multiplier of one for each
group of 8 contacts wi th the same
county.

Frequencies: C.W. - About 60 kHz.
from low edge of each c.w. band.
Phone - 3975, 7275, 14275, 21375,
28675. And 25 kHz from low end of
each Novice band on the half hour.

Awards: Certificates to the top
scorers in the following categories:
s i ng l e operat or , mult i-operat or,
mobile, portable, Novice and Techni­
c ian. In each state, VENO province
and count ry from which two or more
entries have been received. And to the
three top scorers in III. There are also
Club awards.

T his month's Column is being writ ­
ten under pressure. I'm leaving soon
for a few weeks of vacation. Just can't
seem to come up with anything in­
terest ing.

One thing comes to mind how­
ever-the expressive phrases that are
now part of the DXers and Contesters
lingo. "Slim," " Red Eye Louis," " Big
Guns, " and recently "Little Pistols."

I think there is no question that
Hugh Cassidy originated the f irst two
in his West Coast Bulletin. I'm going
to take credit for " Big Guns," and I
don 't ever remember seeing "little
Pistols" until K5FUV came out with it
in his new QRZ OX Bullet in.

I might be wrong. If I am, sue me. Hi!
73 for now, Frank, W1WY

Illinois QSO Party
Two Period s GMT

1800 Sat. Aug. 2 to 0500 Sun. Aug 3
1200 Sun Aug . 3 to 2300 Sun. Aug . 3

This is the 18th ann ual party sport­
sored by the Radio Amateur Mega·
cycle Society. The same sta tion may
be worked on each band and each
mode.

Exchange: aso no., RS(T} and QTH.
County for III. stations; state, province
or country for others.

Scoring: One point per contact, 2
points jf it's with a Novice or Tech­
nician.

III. stations multiply total eso
points by sum of states, (max. 50)
VEND call areas, (max. 10) and no
more than 5 OX countries worked. (DX
may be worked for QSQ points but
only one multipl ier.)

Out of state sta tions multiply to tal
eso points by III. counties worked.
(max. of 102)

III. mobiles or portables operati ng
away from their normal OTH may add

- 14 Sherwood Road, Sta mfo rd, CT
06905
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Aug . 2·3
t Aug . 2·3

Aug . 9·1 0
Aug. 16·18
Aug. 16-16

• Aug. 16·17
Aug. 16-17

• •Aug. 23·24
t Aug. 23-24

Aug. 31
sept. 13-14
Sept. 13-14
Sept. 13-14
sept. 14
sept. 13-15
sept. 20-21
sept. 27-28
sept. 27·28
Oct. 4·5
Oct. 11·12
De l. 16-19
Del. 16-1 9
Oct. 18·19
Oct. 25·26
Nov. 9
Nov. 8-9
Nov. 8-9
Nov. 15
Nov. 29·30

Illinoi s QSO Party
Romanian Contest
European C.W. Contest
Rhode Island eso Party
New Jersey eso Party
SEANET Phone Contest
SARTG nrrv Contest
All As ian CW. Contest
Ohio eso Party
RSGB WAB V.H.F.
Pennsyl van ia QSO Party
European Phone Contest
Cray Valley S.W.l.
North American Sprint
Wash. State eso Party
scandinavian C.W.
Delta oso Party
Scandinavian Phone
VK/ZUOceania Phone
VK/ZUOceania C.W.
CLARA AC-DC Contest
WADM Contest
Scouts Jambo ree
CO WW OX Phone
Czechoslovakian Contest
European Rny Contest
Inter. Police Contest
DARC 10 Meter Contest
CO WW OX C.W. Contest

A summary sheet Is requested
showing the scoring and other essen­
tial information. Inc lude a large
s.a.s.e. for copy of resu lt s.

Mailing deadline Is Sept. 15th to
RAMS - K9CJU, 3620 N. Oleander Ave.,
Chicago, ill. 60634

Romanian Contest
Starts: 1800 GMT Sat. August 2
Ends: 1800 GMT Sun. August 3

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

You may work other European con­
tries as wel l as the Romanian stat ion s
on each band and mooe, 3.5 thru 28
MHz. The same station may be worked
only once per band, either on c.w. or
on phone.

Classes: Both single and muttl­
operator, s ingle and all band for both
division s.

Exchange: RS(T) and a QSO number
starting with 001 . YO stations will also
inc lude two letters denoti ng thei r
county. (5690011SJ)

Scoring: Fo r Euorpeans -Two
points fo r DX contacts, six points if
it's with a YO station.

For others: Two points for European
OSOs, 10 points if it's with a YO sta­
t ion.

Multiplier. DX count ries worked on
each band for the Europeans. Others
will use European count ries and YO
countries worked on each band. (There
are approximately 40 YO count ries)

Final Score: Total OSO points times
the sum of the mult iplier from each
band.

Awards: Certificates to the top
scorers in each country in each class.
And a Crystal Cup to the overall cham­
pion.

Include a summary sheet and a
signed declaration with your entry. (ln­
qui re about the several VO awards. No
detail s were given.)

Mail ing deadline is September 1st

say You saw II In CO



Claimed Scores
1980 co 160 Meter Contest

Rhode Island QSO Party
Two Periods (GMn

1700 Sat. to 0500 Sun. Aug. 16/17
1300 Sun. to 0100 Mon. Aug. 17/18

The East Bay Amateur Wireless As-

scoring stations in each country and
each call area listed in the multiplier.
Continental leaders and stat ions hav­
ing at least half the score of the con­
ti nental leaders will also be awarded.

Disqualification: Violation of the
rules of the contest, or unsportsman­
like conduct, or tak ing credit for ex­
cessive duplicate contacts or multi­
pliers will be deemed cause for dis­
qualification.

It is sugges ted that you use the of­
f icial log and summary forms. A s.a.e.
with sufficient IRC's to the DARC will
get you a supply. Figure 40 contacts to
the page; use a separate sheet for
each band.

North Ameri can residents may send
their requ ests and their logs to: Hart­
wi n E. Weiss, W30 G, P.O, Box 440,
Halifax, PA 17032.

Mailing deadline for logs Is Sept.
15th for C.W. and Oct. 15th for Phon e.

WAEOC Committee, P.O. Box 1328,
0 -895 Kaufbeuren, Fed. Rep. of GER­
MANY.

DARC Country List
C31 -cn -CT2 - Ol - DM - EA - EA6
- EI- F - FC -G -GC Jer. -GCGuer.­
GO - GI - GM - GM Shet. - GW - HA ­
HB9 - HB(I - HV - I - IS - IT - JW Bear
- JW - JX - LA - LX - LZ - M1 - DE ­
OH - OHG - OJG-OK - ON - OY - OZ
- PA - SM - SP - SV - SV Crete - SV
Rhodes - SV Athos - TA - TF - UA1346
- UA2 - UB5 - UC2 - UN1 - UOS - UP2
- UQ2 - UR2 - UA Franz Josef Land -
YO - YU - ZA -ZB2 -3A - 4UI -9Hl .

1979 OK Contest
U.S.A. Results

WA~OMa. , .I.856

W"DGX 304
WAlSIT 90
Wl0PJ 18

14 MHz
W" KMS 1S6
W9C1WM ,S18
WGLHS .•..•.. !>2

21 MHz
WJ(;8F . . . . . " 30

""~N..CCJ. _... , .. 62
MulU-op.

NotOL •.•• 111 ,8Z>

All e.nd
N..VF ..... 23.5304
K2SX ..•.•. 19,686
WllAE 12.S046
KA1EP 11,136
Wll0a 6.096
WA40Ml .. ,6 ,308
W6UA _.. ~.JO!)
K1KI 3.280
WJGTN 2.958
W50F 2,256
N1RI 2.01"
W6 NNV 2.046
WB4WHE 1.995
AABEE 1.95-3
KofBAI ..•.•. 1.9«

soclatlon is again sponsoring this
one. The same station may be worked
on each band and mode. and R.I. sta­
tions may work other in-state stations.

Exchange: RS(T} and aTH. County
for R.I., state, province or country for
others. (East Bay members add "rnem­
ber" or " mbr" if on c.w.)

Scoring: For R.I. - Two points per
aso, R. I. Novice and Teens score 5
points.

All Others - Two points for each R.I.
contact, 5 points if its with a Novice or
Tech. (Novice and Techs must sign IN
or rr for identification.)

All stations score 5 add itional
points for each East Bay member
worked.

Final Score: For R.I. - Total a so
points x (R.I. counties + states +
provinces + DX count ries.)

All Otners . Total aso points times
R.I. counties worked. Max. of 5
(Bristol, Kent, Newport, Providence
and Washington).

Frequencies: C.W. - 1810, 3550,
3710,7050,7110,14050,21050, 21110,
28050, 28110. Phone - 3900, 7260,
14300, 21360, 28600, 50.110, 144.2
simplex, no repeaters.

Awards: Certificates to top scoring
stat ions in each R.1. county, state,
province and OX country. And to
Novice and Tech winners in each R.I.
county and each state. There is a Club
award for clubs in each state, province
and OX country. (m in. of 3 logs per
club.j

Include a summary sheet with your
entry showing the scoring, club affil­
iation and other information. Mailing
deadline is Sept. 15th to: East Bay
A W.A, P.O. Box 392, Warren, R.1.
02885. Include a large s.a.s.e. for copy
of the result s.

New Jersey QSO Party
2000 Sat. to 0700 Sun. Aug. 16117
1300 Sun. to 0200 Mon. Aug. 17118

This is the 21st annual party spon­
sored by the Englewood A.R.A Phone
and c.w. are part of the same band and
mode, and N.J. may work in-state sta­
t ions for aso and mult iplier credit.

Exchange: aso no., RS(T) and OTH.

W1XZ 34,lU4
AMV , . 34,238
AMM ..•. ' J.4,0El6
wgPNE 33, 116
K~vr 32..l36
K80Cll 32. 120
WA3WMG .. 31.616
W~Otil 3 1.580&
KliPP 31 .320
KB1EJ . ,. 30.140

"KV"Fl ...• I95.62"
G M3l$P .. 131.142
G3SZA .... 121.263
GCWBEG •. 121,041
YU1BCO ••. 66.8A3
G3XWlJA. •. 61 .664
YVl0B •... 58."IS
KH6CC •.•. Sll,901
OH6[)X , .•. SO.660
OK2l<ZR .•. SO.!>44
oIU1UN ..... 48.32O
OK1OFWIP . 45. 118
SP3DOl •... 43,868
OL3LU .•••• 4O,212
G3VRW .•.. 3lI.81S
OK.lDlJ .... 38,38El
OK3KFF •.. 31.164
OK2flO8 36.330
OK. 1FCW 34,82!i
OK1DFF 33,36(l
QKXXF ., , 3 1.42~

JA.SOCIH •.•. 6.16S

U.S.A.
K1PBW ..• 1 83.~

W2YV 93,1«
W9lR ,65,008
M IB 74,266
K3SJWmm . 12.850
K8MFO .•.. 70.656
K5GO •.•.. 69.828
KSSE .•••• _69.5<10
N4WW . • • • . 63.1&I
WlFJ. _ 59.6&1
WlIAItv:l 59.396
K 1GO .•.•. 57,834
N5J.I 56,«8
K9FO __ _ ~l92

K6TV ~
AA1K .•.•.. 52,(188
K&JK . • . • • . -48.8!i6
K3ZZ ,888
NfiVA _ _«.520
W9LT _.. __.4U6ol
W8MVN .•.« .JOB
K8XR ..•.•. ol3,732
W4TMR .... 4.3,206
K5RC _.•.•. 42,83t
MPOl ol2,!i18
N6RZ ,40.770
f«IN 38.936
'h9CP 38,864
WBlUXI 38.1'96
N10F __ 37.968
WJ8UR 36,656
NeBG .•••. 36•.ao
I(IGva .... 36,192

This is the 25th annual contest
sponsored by the DARC. The activity
will be between European count ries
and the rest of the world.

Use all bands, 3.5 thru 28 MHz.
Classes: Single operator and multi­

operator single transmitter, both all
band. Multi-operator s tations are
al lowed to change bands one t ime on­
ly within a 15 minute period, except for
working a new muttlpller.

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

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

Scoring: One point per aoo and one
point for each arc reported.

Multiplier: For non-Europeans,
number of European count ries worked
on each band. Europeans will use the
ARRL country Jist and follow ing call
areas: JA, PY, VElVa, WIK, ZL, ZS,
UA9fUA0.

In addition the multiplier on 3.5 MHz
may be mul tiplied by 4, on 7 MHz by 3,
and on 14121/28 by 2.

Final Score: Total aso points, plus
OTC points, times the sum total mu lt i­
plier from all bands.

aTC Traffic: Additiona l aso points
may be realized by reporting a OTC.
This is a report of a aso you made
earlier in the contest and later sent it
back to a European stat ion.

The general Idea is that after a
number of EU stations have been
worked , a li st of these can be sent
back to another EU station. One point
is earned for each aso reported . A
a TC can only be sent from a non­
European to a European station .

A a Te contains the time, call and
aso number of the station being re­
ported, l.e., 13001DL20N/134. This
means that at 1300 you worked OL2DN
and received his number 134. It may re­
ported only once and not back to the
originating stat ion.

A maximum of 10 OTCs to the same
station are permitted, and the same
stat ion may be worked several times
to complete this quota. Only the orig­
inal contact however has aso point
value.

Keep a uniform list o f aTC's sent.
aTC 318 indicates that this is the 3rd
series and that 8 aso's are now being
sent.

Awards: Certificates to the highest

to: Roman ian Amateur Radio Federa­
t ion, P.O. Box 1395, 7000 Bucuresti 5,
Romania.

European DX Contest
C.W.: Aug. 9·10 Phone: Sept. 13-14

Starts: ooסס GMT Saturday
Ends: 2400 GMT Sunday
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14 MHz
• NMW .. 26,976
• K6SVL . . 21.617

W6BJB . .. 8.024
WD6EKO . .3.750
WB7UXK .. 1.140
KB8JF 912
N5AA 840
KM6FCIW1 .840

' WA6VNA ... 375
LU1BARIW3.322
W2CC . . . 176
W\l 8 K 135
AA4NC . . . .63
W6 NNV •. 16

Dom. Rep.
HI8lC . . 26(;

Cana da
VE4SW .. .4.480

3.8 MHz
WB6LP K . . . . 152

1979 All Asian
Contest

Phone Results

• Cert il icate winne's.

U.S.A
All Sand

- KlRl. 172,650
- K6RR 144,666

N6W 137,566
N6KT 129,210
K6HN Z .102 ,676

• N5JB . .1 2,244
AF5K. . .10,647

- K3TW . .. 2,754
- WA4QMQ .2 ,460

N4UH 1,701
N7AM 1,650
N4MM . . .861

28 MHl
WA60CV . .. 738
N6W . . .490

21 MHl
• N7XX 33.580

N6RO 4.692

All Asian C.W. Contest
Starts: 0000 GMT Sat. , Augu st 23
Ends: 2400 GMT Sun., Augu st 24

output may multiply their final score
by 1.25.

Frequencies: 5 kHz up from low
edge of each General class band, both
s.s.b. and c.w. Try 15 meters on the
hour and 10 meters on the half hour.

Awards: Certificates to the top
single operator in each ARRL section,
Ohio county and each OX count ry.
Plaques for high Ohio and out-of-state
single and multi-single operator win­
ners (multi -multi not eligible). Parti­
cipation certificates for each entry
with 50 or more contact s.

A summary sheet showing the scor­
ing, and the usual signed declaration
are also requested. Inc lude a large
s.a.s.e. for copy of the results.

Mailing deadline is Sept. 8 to: Jeff
Maass, K8ND, 4410 Norwell Drive, Col­
umbus, Ohio 43220.

Detailed rul es were given in the
June Calendar covering the Phone
section of the contest.

There are a few modificat ions in
this year 's rules. Briefl y they are as
follows:

The operating period has been ex­
tended to the full 48 hour weekend.

OSO point values are now as fol­
lows: Contacts on 160 have a 3 QSO
point value, 2 points if on 80, and 1
point for the rest o f the bands.

Awards will now be given in each
U.S. cal l area, not only for all band
competition but also on each single
band. This shou ld make it more inter­
esting for stateside 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: JAR.L. Contest Com­
mittee, P.O. Box 377, Tokyo Central ,
JAPAN.

Ohio Interstate QSO Party
Saturday, Aug. 23 and Sunday, Aug. 24
2:00 PM to 12:00 PM EDT each day.

The same station may be worked on
each band and mode and Ohio sta­
tions may work other instate stations.

Exchange: RSm, QSO no., and QTH.
County for Ohio, ARRL section or
country for others.

Scoring: Ohio stations multiply total
QSOs by number of ARRL sections,
Ohio counties and OX countries.

Others multiply their eso total by
number of Ohio counties worked (max.
of 88).

Portable and mobi le Ohio stations
may multiply their final score by 1.5.
(Except those in Butler, Clark,
Cuyahoga, Franklin, Hami lton, Lake,
Lorain, Lucas, Mahon ing, Mont­
gomery, Portage, Rich land, Stark,
Summit, or Trumbell counties.)

ORPp stations using 5 watts or less

This is the 8th annual contest spon­
sored by the Scand inavian Amateur
Radio Teletype Group. Use all bands
3.5 thru 28 MHz. The same station may
be worked on each band for QSO and
multiplier credit.

Classes: Single operator, Multi-op­
erator Single transmitter and s.w.l.

Exchange: QSO no. , signal report.
Points: QSOs with own country, 5

points. With other countries on same
continent , 10 points. With other con­
t inents, 15 points. The U.S., Canada
and Australia call areas count as sep­
arate countries for scoring.

Multiplier: Each DXCC country and
each W/K, VENO and VK call areas. A
multiplier will not be considered un­
less the claimed 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.ts use same scoring but based
on sum of stations and messages
copied.

Awards: Certificates to the top scor­
ing stations in each c lass 10 each
country and each call area of the U.S.,
Canada and Australia.

Use a separate sheet fo r each band
and include a summary sheet showing
the scoring, comments and other es­
sential information, and your name
and address in Block Letters.

Logs must be received by October
10th and go to: SARTG Contest Mgr. ,
P.O. Box 717, OK 8600, Silkeborg,
Denmark.

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

ooסס -0800 & 1600 - 2400 Sat., Aug 16
0800 -1600 Sunday, August 17

County for N.J., ARRL section or coun­
try for others.

Scoring: N.J. stations score 1 point
for W/K and VENO contacts, 3 points
for OX. MUltiply total by ARRL sec­
tions worked. (max. of 74). KP4, KH6,
KL7, etc. are 3 point contacts and also
section multiplier.

Out-of-state stations multiply total
N.J. QSOs by total of N.J . count ies
worked, (max. of 21).

Frequencies: 1810,3535,3900,7035,
7135,7235,14035,14280,21100,21335,
28100, 28600, SO-SO.5, 144-146. Try
phone on even hours, 15 on odd hours,
and 160 at 0500 GMT.

Awards: Certificates to the top
scorers in each N.J . county, ARRL sec­
tion and OX count ry. Second place
awards if 4 or more logs are received
from that section. Also Novice and
Tech awards.

Use GMT, indicate the multiplier on­
ly the first time it is worked, include a
eso check sheet and a summary
sheet showing the scoring, etc. Also a
large s.a.s.e. if you wish a copy of the
results.

Stations planning activity in N.J. are
requested to advise the EAR.A. by
August 2nd so that coverage of all
counties may be planned.

Logs must be received no later than
Sept. 13th and go to: Englewood
A.R.A., P.O. Box 528, Englewood, N.J.
07631.

r:-------------~
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Legal or Illegal?
K1VR is an attorney and president of Channel One, Inc"
a dealer in home satellite TV receiving systems, In his
opinion, if you really take a hard look at Section 605 of
the Communications Act of 1934, you will see that it is
not illegal to receive common carrier transmissions, as
long as you do not divulge them,

BY FRED HOPENGARTE N' , K1VR

I 've had an old (it was already ol d
when I bought it) Halllcrafters 5 -388
since 1954.1 paid $25 for it then. I could
probably get $25 for it now. It con­
tinues to have market value because
there is stuff worth li stening to be­
tween the amateur bands.

In add ition to amateurs . broad­
c as t ers , t ime si gn a ls. and o t her
transmissions, it will cover trequen­
ctes that carry ship to shore traffic in
clear voice. I was always under the im­
pression that it was perfectly legal to
tune in those transmissions, so long
as I didn 't divulge the contents of what
I overheard . Recentl y though, two
authors have taken the position that
receiving common carriers without the
permission of the sender is illegal.1

,2 A
controversy swirls around the meaning
of Section 605 of the Communications
Act of 1934 (47 U.S.C. Sect ion 605).

It is a prejudice common to lawyers
that no one can truly read and under­
stand the law, un less he or she is a
lawyer. Frankly, I don't believe it. In my
view, the biggest prob lems crop up
when two parties argue about a law
that neither has read recently. So let's
take a look at Section 605.

§ 605. Unauthorized publica tion or
use of communications

Except as authorized by chapter
119 , Title 18, no person receiv ing ,
assisting in receiving , tran smltting, or
assistin g in tra nsmitt ing, any Inter­
st ate or fore ig n communication by
wire or radio shall divulge or publish
the exi stence, contents, subs tance,
purport , effect , or mean ing thereof,
except through authorized channels

• 68 Avalon Road, Newton, MA 02168
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of transmiss io n or recept io n, (1) to
any person other than the addressee,
his agent, or attorney, (2) to a person
em ployed or author ized to forward
suc h communication to it s dest ina ­
tion, (3) to proper accounti ng or dlstri·
but lng o ff icers o f t he various cern ­
mun icat ing cen ters over whic h I he
communicallon may be passed, (4) to
the master of a ship under whom he is
serving, (5) in response to a subpoena
issued by a court o f competent Juris­
diction, or (6) on demand of other law­
fu l authority. No person not be ing
authorized by the sender sha ll inter­
cept any radio communication and di­
vulge or publi sh t he existence, con­
tents, subs tance, purport , effect , or
meaning o f such intercepted com­
munication to any person . No person
not being entitled theret o shal l reo
ceive or assist in receiving any in ter­
s tate or foreign communication by
radio and use such co mmunication
(or any in formation therein cont ained)
for his own benefit or for the benefit of
another not enti tled thereto. No per­
son having received any intercepted
radio communication or hav ing be­
come acquainted with the contents,
substance, purport, effect, or mean­
ing o f such communication (or any
part thereof) knowing that such com­
municat io n was In t erc epted , sha ll
d ivulge or publish the existence, con­
tents , subs tance, purport , effec t, or
meaning of such communicat ion (or
any part thereof) or use such commun­
icat ion (or any information therein con­
tained) for hi s own benefit or for the
benef it of another not entit led thereto.
This section shall not apply to the re­
ceiving , divulg ing, publish ing, or utn­
Izing the contents of any radio com­
m unicat io n wh ich is broadcast o r
transmitted by amateurs or others for
the use of the general public, or which
relates to ships in distress.
As amended June 19, 1968, Pub.l.
90-351 , TIt le Ill, § 803, 82 Stat. 223.

Now look again. In the art ic le by
Cooper", the c onc lusion is simply
stated: "(P)ermlssion, In advance, is re­
quired before you tune in any of these
s.b.t, common carrier transmissions! " I
disagree. As I read through the statute,
here's what came through to me:

no person recei ving _. . sha ll di-
vulge or publish No person not
bel ng aut hor ized shall Inter-
cept ... and divulge or publish ...
No person ... not being en titled
thereto shall receive... and use.. .
No person having received ... shall
divulge or publish . . .

I th ink that the statute says that it Is ille­
gal to receive and divulge. Mere passive
recept ion is legal. Always has been.

I think that Congress correc tly
recognized that government has no
business watching over amateurs and
short -wave listeners as they tune the
r.f. spectrum.

Obvio usly, co m mo n ca rr i e r
transmissions are ent i tled to some
pr ivacy under Section 605. Yet never
before ha s the subjec t attracted so
mu ch attention. The reason? Enter­
tainment television. In the 2 GHz range
you can find first-run movies being
transmitted to apartment houses and
cable TV operators. Similarly, in the 4
GHz range you can find a wealth of TV
programming from satell ites in Ihe sky
22,300 miles over the equator beamed
at North America. Satellites are owned
by RCA, Western Union, the Canad ian
Government, and others. They serve
mill ions of people and get paid for it.
But an experimenter with a big d ish
and rece iving equ ipment sensit ive
enough can tune it in himself .

Desp ite the fact that rad io transmt s-
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Footnotes

JBos /on Globe, October 7, 1979, p. B3.

perhaps a remnant of middle English. I
tend to agree. But it's amazing what
you can find in the statute books. If it
were literally true, no one could write
about common carriers. Short -wave
listener magazines would be subject to
prosecution.

In a word , will you lose your amateur
license for receiving common carriers?
No. In comments filed before the FCC,
March 23,1979 (Docket 78-374), the na­
tion 's prosecutor, the Department of
Justice takes the position that "ex­
is ti ng laws do not require an FCC
license to use a device that simply
receives radio communications."

To the best of my knowledge, the
FCC has never asked the Department
of Justice to prosecute a case of mere
passive reception. "Should the qovem­
ment be cruising around the nelqhbor­
hood looking for illegal receivers?"
asks Elliot Maxwell , a first assistant to
the FCC cttalrrnan.'

There is no need to feel that some
frequenc ies are forbidden. The net­
works, the National Association of
Broadcasters, Messrs. Cooper and
Cohen, have all stated what they think
Section 605 says. If you accept what
they say then surely our hobby is
threatened. For if listening is illegal,
then receivers are the tools of the
crime. But if you take the trouble to
read Section 605 for yourself, and if
you agree with me that there is a big
difference between receiving and
divulging, as opposed to mere passive
reception, then you can feel comfort­
able, as you sit down to tune around.
From 2 MHz to 20 GHz, well beyond the
capabilities of my 5-388, the listening
is free .

'C ohe n , Theodore J ., N4XX ,
" Dateline ...Washington, D.C.," CO,
September 1979, p. 48.

"Cooper, Bob, Jr. , W5KHT, " A ll
Airwaves Are Not Free," QST, October
1979, p. 79.

..

..

No person . . . having become ac­
quainted with the contents ... of
such communication shall
publish the existence of such
communication ...

shack. Your son. Your
neighbor.

You make an audio recording. A
video record ing .

You give your recording to your
neighbor.

You run an extension speaker, a
remote printer, an additional
TV, with baseband output, at
your neighbor's home.

You wire the whole
neighborhood.

In my opinion, the line is drawn when
the signal , whether live or recorded,
leaves your home. But that thought
alone won't solve all the problems.
What if neighbors buy an antenna in
commo n, insert power dividers, and
each owns his own radio? Frankly, I
haven't thought that one through yet.

It is a continuing source of fascina­
tion to me that 2 meter f.m. ragchewers
cl aim that it is illegal to record amateur
OSO's. Go back and look at the stat­
ute. Section 605 " shall not apply to the
receiving, divulging, publishing , or
utilizing the contents of any radio com'
munlcatton which is ... transmitted by
amateurs ... " Frankly, I don 't see
what prevents the tape recording of
jammers.

The last time I checked, the First
Amendment to the Constitution of the
United States read : " Congress shall
make no law ... abridging the
f reed o m ... of the press . .. " Yet ,
strangely, Section 605 reads:

Recently, when I queried a lawyer at
the FCC on this subject, he replied that
he thought the language rather arcane,

CIRCLE 51 ON READER SERVICE CAIlD

Radio equ ipment
nol included

... at last . . .
your shack organized!

A beautiful piece 01 furniture - your XYL will love 111

$16450 S·F RADIO DESK
Deluxe· Ready 10 Assemble
Designed with angled rear shell for your
viewing comfort and ease 01 operation.

FINISHES: Walnut or Teak Stain. sq
Floor Space: 39" Wid. by 30" neep

Add itiona l Information on RlI 'll/es!. .
Cnecks, Money Orde's. 8an kAmericard

and Maste r Cha.ge Accepted.
Also Available . . . . F.O,B. Culver co.(In cam. Add 6% Sales Tax,)

Floor Space: 51 " Wide by 30" Deep __ DEALER INQUIRIES INVITEO__

$192.50 s-r Amo.leur RUto h''1Kel
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870

You put the signal up on a
scope.

You play the signa l through a
speaker, a teleprinter, a CRT.

You invite your spouse into the
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stone at 2 and 4 GHz carry enterta in­
ment programming, those signals are
still common carrier transmissions by
r.f. energy. They are no di ff erent from
th e ship to shore transmissions in
clear voice mentioned earlier. So, for
example, you ca n find WCC transmit ­
t i ng f rom Chatham, MA on 22,571 .5
MHz, with ships replying on 22,202.5 in
clear vo ice. Si m ilar ly, on the West
Coast, KPH transmits on 22,567.5 and
ships reply on 22,198.5.

Any programmable low-band scan­
ner can find mob il e t o bas e
radiotel ephone conversations with
both sides of the conversation every 30
kHz from 152.54 to 152.84 MHz. Going
even higher, every 25 kHz from 459.8 to
460 MHz you wil l fi nd air to ground
mobile telephone conversat ions.

No one I know of seriously contends
that " permiss ion, in advan ce, is re­
q u i red before yo u t une in an y o f
these . . .com mon carr ier t ransmis­
s ions." I see no d if fe rence i n
technology that should make a dif­
ference in law when I cont rast the com­
mon carrie r services mentioned above.
If you think that a radio signal is a radio
signal, regardless of mode or frequen­
cy, then s.h.t. video is covered by the
same considerat ions that control v.h.f.
f.m. and h.f. a.m. Nor would I be afraid
to turn on a pri nter when tuning across
AP r.t.t.y. t ransmissions.

Any lawyer can dream up a spec­
t rum (sorry!) o f s i tua tio ns tha t
c hallenge a n o th erwi se o b v i o u s
phrase. For example, in the foll owing
ci rcums tances whi ch is a "use" or
divulgence?



BY ADRIAN WEISS", K8EEGIWlllRSP

instructi on manual reveals a rather un­
familiar circuit conf igurat ion in terms
of the usual direct conversion system.
The r.t.amplifier uses a differential pair
in a common-base configuration with
link coupling to the antenna at T2 at the
input, and a tuned transformer at the
output with link coupling to the pro­
duct detector. The r.f. ampl ifier re­
mains in the T2 c ircuit during transmit
periods with little loss of r.f . output
power and no damage to the differential
pair. A second common-base differen­
tial pair operates as a product detector,
and derives the oscillator injecti on
signal via a link on the oscillator tank
Inductance. Unwanted feedback during
transmit periods Is eliminated by a
resistor in the li nk coupling c ircuit.

•

~(

•

sensitivity is on the order of 1 uv with
very good Immunity to cross-modula­
ti on from s t rong s igna ls near the
operating frequency. Audio quality is
exellent and the audio filter provides
excellent roll-off above and below the
center frequency of about 700 Hz. The
transmitter section consists of asingle
IG which produces 500 milliWatts r.t .
output which is free of harmonics and
appears quite stable. The oscillator ex­
hibits excellent short and long term
stability.

Receiver
The block diagram of the TEDGO

transceiver is shown in fig. 1. A first
glance at the schematic provided in the

Vermillion,

QUite a few of us design our own gear ~:;;;::;;;::;;;::;;;::;;;::;;;::;;;::;;;:======~~~~~~~~~~~~~~~~
because our experience has provided II
an understanding of what Is necessary
for successful QRPp operation, and we
find drawbacks in publi shed designs,
as well as the need for added features.
When we come up with a "winner," we
get a tremendous sense of satisfaction
and an urge to share our design with
others, figuring that a lot of amateurs
would be able to enjoy QRPp if we
showed them how to do it. For some,
that urge quite naturall y leads to a
lingering occasional contemplat ion of
the possibility of " going into produc­
tion" and offeri ng our design to the am­
ateur market. Profit is rarely a motive
underlying this urge. It is a motive more
akin to that a father feel s in making a
toy for his son- the profit is in seeing
someone enjoy himself using the de­
sign. Most of us toy with the idea, but
only a few hardy individuals commit
themselves to actually doing it.

Bob Turnbull , K1 DOC, is one such in­
dividual who made that commitment. It
is something that he has wanted to do
for a long time,and finally decided that Front view of the Tedco Model-1 80 meter QRPp transceiver. The front panel
it is better to go ahead and try it , rather measures 9" x 5 ", with a depth of 8 ". The color scheme is similar to the familiar
than wondering what it would be like to TenTec cream and brown. Fron t-panel controls are spread out and provide com­
do it. The resu lt of hi s dream is the fortable manipulation. The large dial scale allows for easy frequency readout,
TEDCO Model-1 80 meter QRPp trans- and with factory calibration, permits an accuracy of about ± 1kHz. Both the main
celver which is remarkable In many tuning and the Beat Select (RIT) tuning controls are solid and smooth. The
respects. Above all , it is a hlgh-quality enclosure box is easily removed by unthreading a set-screw at the rear panel, and
product of a c raft sman - designed , pulling the chassis forward.
tested, assembled, and adjusted by
one ind ividual whose satisfaction
arises from producing a unit the quality
of which reflects the importance of his
dream.

*83 Suburban Estates,
SD 57069

The TEDCO Model-1
80 Meter QRPp

Transceiver

TEDCO Model-l Circuit
Two versions of the TEDGO are avail­

able which differ only with respect to
frequency coverage. Retail price is
$79.95, including a detailed instruction
manual. The Model-1 covers from 3690­
3750 kHz, making it ideal for the Novice,
while the Model-2 covers 3500·3600
kHz. In general , the unit employs a di­
rect conversion receiver and a straight­
through transmitter circ uit. Receiver
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trimmer that puts the v.f.o. back at
zerobeat during transmit. Receiver fre­
quency excursions of :!: 1.2 kHz are
possible with the RIT circuit. In com­
bination with the sharp roll-off of the
receiver audio filter, the RIT allows one
to find a spot which pretty well
eliminates interference from strong,
nearby signals during receive periods,
and automatically returns to zerobeat
during transmit periods.

When one first glances at the TEDCO
schematic, one fails to seeanything that
looks like a transmitter section! That is
because a single IC-a CA3020A-pro­
vides a three stage transmitter con­
sisting of butfer-drtver-amptltler. The
CA3020A is usable to about 8 MHz, and
it performs well in the TEDCO circuit.
V.f.o. buffering is provided by the dif­
ferential pair within the CA3020A, with
output delivered to the Otass-B output
transistor pair through a pair of emitter
followers. Seven parts, not including
the keying switch, constitute the entire
transmitter! Of course, there are a lot
of parts in that IC, but we won't count
them. A PNP transistor functions as a
keying switch in the B+ lead, permit­
ting key leads to remain at ground
potential. Keying is clean and
chirp less. Output from the IC trans­
mitter is link coupled to the antenna at
T2. Two design features are note­
worthy. First, the antenna link is vari­
able, since the number of link turns can
be varied to suit the impedance of the
antenna being used. Th is allows a
great deal of ffexibility-one can use a
dipole fed with 52 ohm coax or with 300
ohm twinlead. Second, a parallel tuned
tank circuit at T2allows for peaking the
output to the antenna load. Maximum
output was measured at a little over
500 milliwatts with a ta.sv.o.c. supply.
TEDCO has designed the entire unit to
be powered from nine n-ceus for ulti­
mate portability, and cautions against
using a supply hooked into the a.c.
main lest e.c. hum appear in the audio
output. This possible problem was not
encountered during testing while
operating the unit from three different
a.c. supplies. So, I would venture to say
that no problems should be encount­
ered . If by chance you do experience
a.c. hum when operating the unit from
an a.c. supply, the hum possibly may
be eliminated by placing a 0.1 disc
ceramic capacitor across the power
supply B+ terminals. Current drain
during transmit is 140 rna maximum,
allowing for about 20-30 hours of key­
down operation from a set of p-eens.
Drain during receive is only 8 ma, and
ultimately, during normal operation,
one can expect considerably over 150
hours with good p-eens.

ConclusIons
I am quite impressed with the de­

sign, operation, and construction of

an
earphooes

"
,

Sidetone
oscillator

2NS376

Audio
f-., amphlier·fiI ter f--,

2N5376121

Transmitter
The v.I.o. uses an FET in a tuned-gate

configuration with a tap at a very low­
Impedance point on the v.t.o. Induc­
tance, thus minimizing loading effects,
and feedback accomplished by means
of a tickler winding to the drain of the
FET. v.t.o. output to the product detec­
tor and transmitter is taken through
two links on the oscillator inductance.
One important feature that the TEDCO
unit incorporates is incremental tun­
ing. The transmit-receive switch se­
lects a variable capacitor located on
the front-panel for offset-tuning during
receive, and replaces it with a small

of about 750 Hz, providing an audio
peak as well as supplying d.c. to the
emitter follower. Performance of the
combined amplifier-filter is remarkable
with respect to selectivity and audio
quality. The 6 dB bandwidth is about
150 Hz, with the 20 dB bandwidth at
about 370 Hz. Performance on the air is
fantastic to say the least. But it is what
one can expect from the type of crafts­
manship that produces the TEDCO
unit. All toroid cores are individually
tested for adequate permeability and
about 30% of stock is the usual rejec­
tion ratio. Each toroid is then wound
and the inductance measured before
insertion into the circuit. The close tol­
erances thus achieved almost guar­
arrlee the desired performance! One
drawback of the audio amplifier is its
maximum power output, which is on
the order of 5 mw.This output level was
found adequate during testing with a
very marginal antenna, but it was notic­
ed that different 8 ohm headsets pro­
duced varying levels of output due to
the variations In actual headset imped­
ance. However, there was no problem
in copying even very weak signals.
Finally, the TR switch switches the
headphones between the audio output
during receive, and sldetone oscillator
output during transmit. The etoetone is
factory set at about 750 Hz and is a
clear note.

Product
detec tor

2N5376l2l

Main
tuning

CA3020A

RFamp

2N5376(21

BuUer. driver.
final amplifier r--t-,

Fig. 1- Block diagram of the TEDCO Model·1 transceiver.

Keep your I..uu of CQ together,
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Only ....95 each, three for
t14,00, Sill for $2".00. (Outside
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caae.}

Ant::J

Audio output from the product detector
is taken through a transformer that is
resonated at about 750 Hz. Audio ampli­
fication is provided by a pair of 2N5376's
in an emitter follower configuration.

The audio amplifier stage is an out­
standing example of achieving maxi­
mum performance with a minimum
number of parts. Every part performs
dual service, with the feedback branch
providing low-frequency roll-off with
respect to the a.c. signal, as well as
shunt feedback for d.c. biasing. A re­
sistor and capacitor in the d.c. supply
line provide biasing as well as high-fre­
quency ro ll-off, and the output trans­
former is tuned to a center-frequency

r--PfotectYour!
i Copies of I
i Magazine I
I I
I I
I I
I I
I IIL.J--';;; I
I
I
I
I
I
I
I
I
I
I
I .,----::'----==--=,-------- ­I Jeue Jone. Box Corp.

P.O. Box5120
I Phlladelphla,PA19141 I
I II Please send me CQ Library Cases.

PrI«s: '4.95 uch; 3 for '14; 6 for '24. I
I Illy check (or money order), payable to I
I .Jesse Jones Bo. Corp. Is enclosed. I
I II Name I
I Address I
I City Sbite Zip I
I AJ_r_ _ ksl<X"deIl..ery. I . ~.::..c.::..c-,,-,--,---, --, _
~---------------~ -

,"'M~ f'j
tuningr

48 • CQ • August, 1980 Say You Saw It In CO



The Model·' removed from the enclosure box. The heavy-gauge aluminum metal
work results in a very sturdy unit with the feel of "battleship " construction. as we
used to say in the old days. The entire circuit is mounted on a single p.c.b.• which,
inciden tally, is the only commercially produced part in the whole unit. Everything
else is handcrafted by K1DDC. Using homemade jigs and other tools. he cuts and
bends and assembles all of the metal work by hand. then wires the p.c.b. after
winding and accurately adjusting all the transformers. Finally, testing of the unit
and tinal tuning adjustments are completed to within close design .tolerances.
Performance is outstanding. As can be seen, mos t of the space within the
enclosure is devoted to the battery power supply. consisting of nine D-cells in­
serted in tubes and mounted across the width of the chassis. In looking at the
unit, it immediately occurred to me that if one wishes to use this as a p.or table
unit, the battery holders frame could be removed, resulting in a unit depth of
abou t 2 inches maximum. The unit would then be about the size of a textbook,
easily packed into a suitcase or briefcase. Whatever! The unit is a beautiful piece

of workmanship.

$1 6.9' $1.75 $18.70

$15,95 $175 $17.70

U us CllIl OOOl<
o f Ole'O "

Cal l_

..... .."""116 kca aD ..c.

~
Dotpl Q B2
925 SlMII wood DrM
Llk. BIuft, .. llOl)&.4

it's the

ONLY BOOKf
us or OX listings

When ncomes to

AMATEUR
RADIO QSL's •..

';~llbooks

OR1lER TODAY !

CIRCLE 92 ON READER SERVICE CARD

~ SPECIAL LIMITED OFFER!
~:.1io Amateur Rad io
~' . Emblem Patch

..,..m. "'"- onty 52.50 postpaid

Here they are! The ta test editions. World­
famous Radio Amaleur Call1>ooks , the most
respected and complete listing of radio
amateurs. lists calls , license classes. ad­
dress information loaded with special
featu res such as call changes , prefi xes of the
world, standard lime charts, world-wide OSl
bureaus and more. The new 1980 Radio
Amateur Callbooks are available now. The
U.S. Edition features over 400,000 ueunns.
over 120,000 changes from last year. The
Foreign Edilicm, over 315,000 listings, over
90,000 call changes. Place you r order now.

0"' .. b\lI!l _5 illlhe same lime for $301. 65. mCluo)es
sn'llll'ng

0"'" tfom t'OO' 1."""le eoecfrDflIC5 deale< or dilKl trom tne
puDloSfler .. d~ect Old... IIlO $1.75 tor S~'llll'~g 1I~1IOi$

resldenlS ildd 5% SiltS Till

Pegasuson blue field. red lenering 3· wide x
3· high . Great on jackets and caps, Sorry. no
cemenere .

750 mites , and less consis ten tly to
about 1200 miles. Of course, a higher
antenna is desirable, but J have had ex­
cellent resu lts to both coasts and 2,5
watts with a Vee at 45 ft. Stations from
all over the country used to check into
the Milliwatt Net back during the worst
sunspot cycle period, and with coco
results, often using 40 meter dipoles or
other non-80 meter an te nnas. In the
well-populated areas of the coun try,
such as the East coast, 500 miJliwatts
to a good antenna will produce very
good results. The TEDCO manual is
quite complete in that it not only
describes the transceiver circu it and
operation, but also includes a section
about operating ORPp on 80 meters
with the TEDCO unit based upon
K1DOC 's two year on-the-air testing of
it.

In short, The TEDCO Model·l is a
fine piece of gear and I'd recommend
it. I certainly enjoyed operating the test
unit. It sounds good and feels good in
addition to performing well. :E

the TEDCO Model-t t ransceiver, to say
the least. It Is a solid mechanical unit,
and a reliable, stable circuit, with the
kinds of flexibility essential to OAPp
operatlon-c-v.I.c. control, AIT, antenna
tuning, antenna matching, portability. I
am impressed with the care that goes
into the assembly and adjustment of
the unit. It is a tine piece of work!

Final ly, someone inexperienced with
ORPp operation may wonder about the
results that can be had on 80 meters
with 500 milllwatts output. Perhaps a
br ief comment will help these individ­
uals. First off, 80 meters exhibits a fairly
wide variation in propagation and noise
with seasonal change. The months be­
tween mid-fall and mld-spnnq are the
best for operat ing 80 meters, with the
best time of day between sunset unti l a
couple of hours after sunrise. A good
antenna is of great importance.l would
set the min imum height at about 35 ft.
With a dipole or inverted Vee at that
height, 500 milliwatts output should
produce cons istent results to about
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New 2-meter direction.

easy to mount,

ON AIR, BUSY. and VFO

Improved power module for reliable and stable
linear RF output

Selectable power outputs .. 10 W (HI)11 W
(LOW)

Mobile mounting bracket.
w it h quick -release levers

• Accessory terrmnars on rear pane l .. KEY,
BACKUP DC, STBY, EXT SP. DC .lONE INPUT.
and ANl

• LED indicators

• Automatic selection of AGC time constant
Wi th MODE switch (slow for SSB and fast
for CW)

• CW sroetone

"beep"

• Noise blan ker enm.nates pulse-type nOise
on SSB and CW

• UP/DOWN microphone (standard) ,
sounds Wit h each frequency step

• SSBfCW search " sweeps over selectable •
99-kHz bandWidth segments, for e asy
monitoring

• Five memories .
Ml - M4 . . fo r simple x or ± 600 kHz repeater
offset
M5 , for nonstandard offset (memo rizes •
transmit and receive frequency independently)

• Scan of en tire band . automatic busy stop •
and free scan

• Extended frequency coverage . " 143,9000 ­
1489999 MHz

A compact transceiver with FM/SSB/CW plus.•.
TR-SDDD
Kenwood's done it again! Now, it's the exciting
TR·9QOO z-reeter all -mode transceiver .. .com­
plete with a host of new features. Combining
the convenience of FM with long-distance sse
and CW in 8 very co mpact, very affordable
package, t he TR-9000 is the answer for any
serious Amateur Operator! Versatile'? You bet!
Because of its compactness, the TR -9000 is
ideal tor mobile installation. Add on its fixed­
station accessories and it becomes the obvious
choice fo r your ham shack !

TA-9ooO FEATURES:

• FM, USB. LSB. and CW ,.. all popular modes

• AF gain control

• All (receiver incremental tuning) for SSB and
CW. effective even on memory channels

• Compact size ... only 6 11/16 inches wide X •
2 21/32 inches high X 9 7/32 Inches deep

• Digital dual VFOs ... with selectable tuning
steps of 100 Hz. 5 kHz. and 10 kHz, conve ­
nient for each mode of operation

• Digital frequency display .. , five, four or three
digits. depending on selected tuning step

Low-noise, dual-gate MOSFEl and two-stage
monolithic crystal filte r for improved receiver
front-end characteristics

See your Aut horized Kenwood Dealer now tor
details on the lA-9000 . the new direc tion in
2-meter all-mode transceivers!

NOTE ; Price , specifications subJect 10 change
Without notice and obligation

MATCHING ACCESSORIES FOR AXED-STATION
OPERATION :
• PS-20 power supply
• SP-120 exte rnal speaker
• BO-9 System Base ... with power swi tch, SEND/

RECEIVE switch for CW o peration, backup
power supply for m e m ory retent ion (BC-l
backup po wer adaptor m ay also be used fo r
this application). and he adphone jack



TRIO-KENWOOD COMM UNICATIONS INC.
1111 W EST WALNUT I COMPTON. CA 90220

TS-120S•••a big little rig.

NOTE: Price. specifications subject to
change WIthout notice and obligation,

Effective nols. blenker
Eliminates ignition noise

• Built-In 25-kHz marker
Accurate frequency reference for calibration

• Very compact end lightwe ight

Measures only 3-314· high x 9·112- wide x 11-9/16­
deep. eoo weighs only 5 6 kg (12.3Ibs1. A perfect
size IOf convenient mobile operation and rugged
enough lor ei ther mob ile or portab le use. With all
the desired features toropnmum ham-shack opera­
tion as well.

• Ve....tll. front -panel meter

Funct ions as S-meter on receive and as Ic mete'
and ALC meter (lor adjusting microphone gaIn) on
nansrmt

See the big little TS-120S rig and matching eccessoues
at your Authorized Kenwood Dealer tcoev'

Runs 200 wallSPEP(1 60 watts DCl Input on SO-I S
meters. 160 watts PEP (140 wall s DC) input on 10
meters. LSB. USB. ancl CWO BUIlt -in cooling fan and
protection CI'CUl t

Built-In dlilitel frequency dlspley

SiX-digit d isplay w ith 100-Hz resolution. No recali - •
oreuon needed when switching bands or modes
Indicates RIT shift and CW transmit/rece ive stuns.
Green nuorescera tubes enroeate viewing fat igue.
Analog subdial. too. for backup dIsplay

• HIllh power

• Innovettve sing le-convers ion PLL syst em

Eliminates need for heterodyne crystal elementtoe
each band. PLL lock frequency. CAL marker signal.
and counter clock Circuit use s.ngle reference Ire­
quencv crystal, Slmphflescircultry,Improvesoverall
stabilrty. Also Improves' transmit and receive spurious
characteristics.

• Built -In VOX
For conveni ent sse operation. as wen
as serm- break-in CW With soetone

Optimum HFperformance in a compact package
TS-12DS

TS-120S FEATURES:

• Eesy operelton
No hoal dipping or loadIng. no transmll dnve peaking.
and no receive creseiector tuning' Just dial you'
frequency and operate'

• Five bends, plus WWV
Transmits and receives on 80175. 40. 20. 15. and
all 0/ 10 mete-s ...and recewes WWV on 15 MHz.
VFO covers 50 kHz above and below each 500­
kHz band. lor expanded operation

• IF shift
Passband tuning. to remove adjacent- frequency
mterterence and Sideband splatter

Exciting and perfect 1« mobile« ham-shack
usel The unique, all solid-state, HF 55BfCW
15-1205 transceiver produces a hefty signal •and offers many great leat ures In a very
attractive, compact package.

MATCHING ACCESSORIES FOR AXED-STATION OPERATION:

• PS·30 base-station power supply (remotely
swtcnece on and all With TS-1 20S power SWitch)

• SP-1 20 compact extem ar speaker
• VFO-120 remote VFO
• MC-50 50 kU/500 Q desk microphone
Other acce••ories not shown:
• YK-SSC CW filter (500 Hz) • MC-30S and MC-35S
• PC·l phone patch noise-cancelling hand
• HC-10 world d ig ital clock microphones
• HS-5 and HS-4 headphones . MB·l 00 rnoote
• TL-92 2A linear amplil ler mounting bracket
• AT-1 20 compact antenna tuner



electroruc~

$299.99
$349.99
$400.00

$2.00
$2.00
$25.00 with data

MBD101
.001 chip caps
PC Board only

1900 MHz 102500 MHz DOWN CONVERTER
This receiver is tunable over a range of 1900 to 2500 me and Is intended lor amateu r radio use. The local oscillator is
voltage controlled (I.e.) making the l-t range approximately 54 to 8B me (Channels 2 to 7).

PC BOARO WITH CHIP CA PACITORS 13 $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $79.99
PC BOARD ASSEMBLED AND TESTED $120.00
POWER SUPPLY KIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $44.99
POWER SUPPLY ASSEMBLEO AND TESTED $69.99
YAGI ANTENNA 4 ' LONG A PPROX. 20 TO 23 dB GAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $59.99
VAGI ANTENNA 4 ' WI TH TYPE (N, BN C, SM A Connector) .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $64.99
2300 MHz DOWN CONVERTER

Includes converter mounted in antenna, power supply, antenna, 75 ' and 3 ' RG59 cable with connectors,
75 to 300 ohm adapter, Plus 90 DAY WARRAN TY .

OPTION '1 MRF902 In front end. (7 dB noise fi gure) .
OPTION #12 2N6603 in Iront end. (5 d B noise figure) .
2300 MHz DOW N CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $149.99
7 dB Noise Figure 23 dB gain in box w ith N conn. Input F conn. Outpu t. $169.99
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output $189.99

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY . . . . . . . . . . .. $15.00

Shipping and Handling Cost:
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 112 add $3.00, For complete system add
$7.50.
Rep lacement Parts:
MRF901 $5.00
MRF902 $10.00
2N6603 $12.00

3.7 to 4.2 Gc SATELLITE DOWN CONVERTER
70 MHz i-I (40 MHz @ 1 dB) 10 dB min. IMAGE REJECTION
15 dB max. Noise Figure 25 d B Gain
ASSEMBLED AN D TESTEO WI TH SMA CONNECTOR FOR INPUT AND F CONNECTOR FOR OUTPUT

I·F AMPLIFIER FOR ABOVE 70 MHz
45 dB Gain - 30 MHz @ 3 dB - ASSEMBLEO AND TESTED F CONNECTOR

DEMOD FOR ABOVE 70 MHz
COM POSITE VIDEO OUTPUT (NO RF) - ASSEMBLED AND TESTED

$499.99

$129.99

$159.99

(602) 242-3037
(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

WE ALSO ARE LOOKING FOR NEW AND USED TUBES,
TEST EQUIPMENT, COMPONENTS ETC.

W E ALSO SWAP OR TRADE.

FOR CATALOG SEE JANUARY, 1980, 73 Magazine, 10 Pages.

TERMS:
WE REGRETWE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MON EY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJ ECTTO CHANG E WITHOUT NOTICE. W E CHARGE 15% FOR RESTOCKI NG ON ANY OROER.

AllCHECKS AND MONEY ORDERS IN US FUNDSONlY.

ALL ORDERS SENT FI RST CLASS OR UPS.

Al l PARTS PRIM E AND GUA RANTEED.

WE WI LL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $1.50 FOR COD CHARGE.

PLEASE INCLUDE $1.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

CIRCLE 25 ON READER SERVICE CARD



FAIRCHILD VHF AND UHF PRES CALER CHIPS RF TRANSiSTORS
"HOOOC 350 MHt Pfe.el le . Divide by 10/11 $9.50 "" PRICE "" PRICE "" PRICE
95H91DC 350 MHI Pfe.e.le. Divide by 516 ,.. 2N1561 $lS.00 '"''''' sa.ts MM1550 $10.00
"C9ODC &50 MHI Pfe.e.le. Divide by 10t'1 1 16.50 2Nl562 IS OO 2N5591 11.65 MMl552 " .00
l1C91DC &50 MHI Pfe.e.l.. Divide by!i16 16,50 2N\69:! IS.OO 2N5631 22.IS MM1553 ....
"C830C 1 GHI D1Ylde by 2"812'56 Pre.e.I.. "., 2Nl693 IS.OO 2N5&otl '00 MMI601 ,..
llCTODC 600 MHI Flip/Flop ...Ilh reset 12.30 'H"" " 00 2N5&ot2 10.0!'> MM160212N5lW2 r...
llC56DC ECl VC M '93 2N2651JAN '" 'H"" IS.82 MMl601 ."1IC«DC/Mc.ou PhNe F.equency DelltCtOl' 3.02 2N2816 12.35 2N65otS 12,38 MM1661 IS,OO
l t C24DC/MC4Q.... 0 ..... rn VCM 302 'H"'" 2000 2NS164 21.00 MMl669 11.50

'''''ODe UHF Pfe.e.l... 150 MHI 0 r'lM Flip/Flop 12.30 2N2921 ' .00 'H"" ." M""941 3.00
uccecc 1 GHt Coun,... D1v",- by 4 14 35 2N~1 18.35 2N5849 2>.2' ""- 300
l1COIFC H,gh Speed Dual !>-<I InP<Jt NO/NOR Ge,e l S, .w ",,- lS.50 'H"" 51.91 """'" '00
W ISPER FANS '"""' 3 ., 2N~13 329 """"" '"'"- ' 00 '"'''' 10.00 MMCM918 " .00
TlIIS Ian il aupet QU'''. I .hc.en. coollng ...-here 10...- M:OUllical d is'urtNlnce II I ,"3'" .., 2N5i42 .. 00 ""Tn 1.11
mul'.$111 4.68"" 4 $8 " " 1 .50 ·, I~protected.5CWiOHl- 12OVIC. ..- 1.1S 'H.... e." MMT14 t .11

$9.99 2N3301 .... 2N5i4S .." MMT2651 '"TRW BROADBAND AMPLIFI ER MODEL CA615B 'H"'" t .ce 'H"" 14.89 MRF:l(M U .4S

F.equency r~M .w MHI t0300 MHI 'H"" ... ,...... 1.14 MRF420 "00
Galn: 300 MK.z 16 e e M,n., 11.5 d B M&>c . 2N3301 12 11Q ,..... 10.05 MRF.l5O 11.85

50 MHl O.O - 1 d B lrom 300 MHI
,,,.. 3 ., ,....., 11.30 MRF.l5OA 11.8!i

VOltage: 24 YOlllde et220ma mu. $19,99 2N3315 '32 '""'" ' 323 MRF454 2U3
,"3993 t .51 ,..... 14,66 MRF<458 ""C ARBIDE - C IRCUIT BOARD DR ILL BITS FOR PC BOARDS 2N3T55 '" ,..... 1.15 MRF415 '00

$lte: 35. 42. 41. 49, 51. 52 $2.15 2N3916 . 00 '''''''' l1.n MRF416 ' .00
Site; ea 504. ss. 5S. 51. 58. !llJ. 61. 63. &I. 6!l t ,es 'H"" .." ,""'" "n MRF502 ."
Sill: 6& r,sc 2N3lI66J AN ,.. ".."" "." MRF504 .."
Sil e, 1,2!l mm. l ,4Smm ' 00 2N3lI66JANTX 449 2Nt1136 2O.1S MRFS09 ..,
Stte ,3,2Omm 3 .. '"392' 3." 2Nt1166 " .00 MRFS11 ."
C RYS TAL FILTERS: TYCO 001019880 M m••s 21 94F

2N3921 12.10 "."" l S.00 MRF901 300

'H"" "" ,- 100.00 MRFSln 21.&2
10.1 MMI Nar .ow BarId Crysta' Filler 2N.wn .... ''''''' " .n MRFIlOO4 t.eo
3 d B bln<l...idTh 15 kMI min. 20 d B band.. ,dth 1IQ kMI min. .w dB band...-ldth 150 2N4135 '00 2Nll4S91PT9195 18.00 PT4100B 3.00

kH, m,n. 2N4261 14,1IQ "."'" 12.00 PT4S] IA ...
Ultima'i 50 d B: InsarliQn losl 1.0 dB max. R,ppll 1,0 dB mu. Ct 0+ /- S pI 3600 2N~421 '" 'H.... 12.00 PT.a12 ' .00

Ol1ms. $S.95 2N«29 ,.sc ""''' 2000 ""'" '00
MURATA C ERAMIC F ILTERS 2N«3O " .00 ,,"'" ' .00 "'''''' '00

SFD-4!i60 4!i6 kHI " .00
2N4951 302 BLY568C 2000 "''''' 10 ,12

Modils: 2N4958 '" BLY568CF 2900 PT91&1 2430
SFB·4550 455 kHz ' .00 2N4959 2.23 C""" 1S,00 "'.,OO 41.70CFM·455E 4!i6 kHI '" 2N4918 19.00 HEPlll1S3Q14 ." SOI00 '00SFE·TO,l 10 ,1 MMI '" 'H""" 12,31 HE""'" 11.30 501116 300

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX - ETC. 2NS106 ' .03 HE"""" es.ee S01 118 '00
He..ll n PlCkl rel:: 2NS109 '" HE...,." ass 501119 3.00
49T C TWT Ampli"I ' 2 to 4 Gc 1 " III 30 dB glln $1150.00 2NS180 3,49 HE...,." 19.90 ,."" re.cc

""" 10 10 42O mc .1 uV10 .S V In to50o~ms Signll Glne.alor 000.00 2NSl19 t .oe HEPS3001 24.95 ,.,'" 100.00
612,1, 450 101230 me .l uV to .S Vinl050 c nrna Sig na l Gene.alO' 750.00 2NSI&I '00 HEPS3010 11.34 TRW"'RA202J. l.S 42.50
616B 1,8 t04.2 Gc Signal Genl' l lo. 400,00 2N5.216 41.50 HEPS5026 , .ee 40281 10.90
l 18B 3,8 10 1.2 Ge Slgn ll GeneraTof 400.00 'H"" •.se HP3583\EI -caea 11,110
,120.6. lT o 11 Gc Signal GeneraTo. 400.00 2N5589 6.82 HXTRS104 .. 00 "''''' a...
823B Mlc'OWI.1 Test 511 900.00 MM I500 3220
624C "'lefOWa.1 reer 511 950.00

""'" 1010500 mc v~ f Oscillato. 450.00
8691.6. 1 to 2 e c Plug In FOf869OA Sweipl' 90000

CHIP CA PAC ITO RS8692.6. 2 to 4 Gc Plug In Fo.8690A Sweepl' 000.00
8693.6. 4 to 8 Ge Plug In FOf869OA Sweipl' 00000 '" 21pl 220pl 1200pl
6142A Refle cT ion Test Unit 2 to 12.4 ee 1800.00 WI Cln l upply I ny

1,Spl 33" 240pl 1500pl
2.2p' 39" 210p' 1600pl

AlIflC~' vilul chi p capac· 2.1p' 47pl m" 22OOp'
'" 22SIO 400 mc AMI FM Sign ll Gene'I To, 750.00 110<1 you mlY need 3.3p' .." """ ""'''''SInger. PRICES 3.9p' 00" 300,. """'""'F~VR -4 Un'verSiI Spec t.um Ani lyle. .. il~ 1 kHZ t0 21.S me Plug In 1200.00

1 to to $1,99 4.1pl 82pl """ """".K..ll k: 11 · 50 1.49 S.6pl lOOp' ..." 4700pl
XR63Q--l oo TWT Ampli" .. 8TO12,4 Gc 100 ..lttS 40 dB gain 9200.00 S1 • 100 ' .00 6.8pl 110pl 410pl

secc"POllfacl: 101 . UIOO " Upl """, 510pl eeoc"203!lI243811102A 1,001 up .'" ."". 130pl seoe 9200,•
CIlitlrMacI D1 lplly .. II~ an SSB Anal,l il Moclull."d a 10 '0 12pl t50pl "''' mOrnI
.w me Singll TO<.- S,nl"-Sil8f 1500,00 ISpl ,,"". .."" .012ml

T8 pl 180pl "", .0151'1I1
22p' ""'''

"",,,,,, .01Bmt

ATlAS C RYSTAL F ILTERS FOR ATlAS HAM GEAR
S,52·2,1I8
S~Vi&U

S.m..5OOI4ICW
5.595-2.1LSB YOU R C HOICE $ 24.95
S.~2.1USB

S.64502.1/8
iJ.(lUSBlCW
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a monthly ' eature by

KARL T. THURBER, JR., W8FX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

I

I n last month's column, we discussed
the center-fed dipole, far and away the
most popular antenna used on the h.f.
bands. We pointed out that this anten­
na was simple to design and con­
struct, and that it was also quite inex­
pensive. We also highlighted one of
the most Important features of the
dipole: the fact that it works with a
minimum of effort and adjustment be­
ing required.

To review, the dipole has two arms
whi ch are separated by a center in­
sulator and connected to one another
by the transmIssion line. Normally
constructed of wire, the dipole is a
resonant half-wavelength antenna. Its
practical length is 5% less than one­
half of the " f ree space" wavelength of
the frequency for which it is designed.
In the simple dipole, the wire Is cut ex­
actly in the middle and a transmission
line is attached at the center point. We
pointed out last month that the dipole
can be operated efficiently and effec­
tively at odd harmonics of the funda­
mental frequency, and that several

631 N. Overbrook Drive, Ft. Walton
Beach, FL 32548

dipoles can be joined together at the
center and fed in parallel to allow op­
eration on frequencies that are not
necessarily harmonically related. We
also mentioned that the folded dipole
makes a good broadbanded antenna.

In this month's column, we will fol­
low up with a discussion of some ma­
jor dipole variations. We will cover
Vees and Inverted Vees, vertical
dipoles, elopers, "T2FDs," double
bazookas, double Zepps, and extend­
ed double Zepps. We'll limit ourselves
to relatively simple center-fed anten­
nas this time, saving fancier wire an­
tennas such as the Windom and the
trap dipole for a later column.

The Vee and Inverted Vee. For con­
venrence in fitting an antenna to a par­
tlcutar piece of real estate, or for
sharpening up a dipole's radiation pat ­
tern, the dipole can be bent Into the
form of a horizontal "V". Doing this
will cause the directional pattern of
the antenna to become sharper In both
the horizontal and vertical planes.
Maximum radiat ion wi ll be along the
line bisecting the "V." Usually, the "V"
or Vee antenna, as it Is popularly
known, is made quite long with re-

scect to wavelength, to effectively
make It act as a wi re beam eXhibiting
several dB of gain over the simple
dipole. For example, a Vee about 100'
on a leg (200' total) fed with tuned
feeders as a resonant antenna will
show about 7 dB gain on 10 meters, 6
dB on 15, and 4 dB on 20. The radiation
pattern will be as mentioned, though it
will change slightly from band to
band.

Closely related to the Vee is the In­
verted Vee, named for the fact that it Is
strung out in the form of a nearly up­
side-down letter "V" . Sometimes
known as drooping doublet, the enten­
na is supported by a single high mast
or pole, with the ends made to slope
down toward the ground. There are
some definite advantages to this-type
of antenna: it requires but one main
st ructure, not two; its radiation pattern
is more-or-less om nidirectional, as op­
posed to the figure-eight pattern of the
basic dipole; and it can be used tor
either single-band or mult i-band opera­
tion, depending on Its specific
construction. It 's also a space saver
for small city and suburban lots.

The inverted Vee Is a simple anten-

To
trllnsmitter

r

End suppor ts

Wooden
mast

s:qp:n:mTOtransmi tter

Wooden
mut

End supports

Wooden support

Top su pport

1
"j

t A lV EE

RlId ,alOf

INVERTED VEE

Fig. 1(A)-At left is the basic Vee, and at right, the inverted Vee. Each antenna can
be fed either with coaxial cable or with open·wire line. If cut for V1 ·wavelength at
the lowest band to be covered, each can function as a multiband "Vee beam"

when fed with resonant (tuned) feeders.

To Mpu,1steeve
tr¥l$trl iller (B)-A t left Is the basic vertical dipole, simply a dipole strung vertically rather than

horizontally, and fed at the center. This kind of antenna eliminates the need for
ground-plane radials, but the height required is usually excessive on the lower

Coa~ to h.f. bands. The coaxial dipole, on the right, Is a populareB and 1D-meter antenna.
tr ansm, lIe< The whi,rand-sleeve construction makes for a relatively simple andmechanically

t il VERTICAL DIPOLE sturdy antenna that Is attractive to the eye.
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Although designed for CB use, this Fin­
ca Stinger W-40 window mount anten­
na is illustrative of what can be done to
fit a vertical dipole to limited space.
The dipole elements are bent back on
themselves and fed with a Beta match
to achieve good bandwidth across the
entire CB range with an impedance at
the center of 50 ohms. Radiator length
is but 5.9 feet. Antennas of this type
can easily be cut down for 10·meter
use, and are particularly useful to the
apartment dweller who cannot install
an antenna on his bUilding's roof.
(Photo courtesy The Finney Company)

na to install and adjust. Best results
are usually had when the apex angle
at the "V" is between 90 and 120 de­
grees. A wooden support pole should
be used to prevent pattern distortion,
and the end supports should be at
least 7' high to prevent people from
walking into the antenna. Bear in mind
that its resonant frequency will be sen­
sitive to apex angle, height, and end­
effects, so tweaking for lowest s.w.r.
may require some trimming. Start with
the antenna length a bit longer than
the theoretical length, to allow for
some "slack" in tuneup.

Although the inverted Vee can be
used as a multiband antenna, it is
most effectively employed as a single
bander. This Is because as the anten­
na is operated on higher frequencies,
radiation angle increases, to the cern­
ment of working Ox.

Fig. 1(A) shows basic Vee and in­
verted Vee configurations.
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Palomar Engineers dipole center in­
sulator sports a u.h.f.-type SO-239
coaxial cable connector and a handy
hang-up hook, useful for stringing a
Vee or inverted·Vee antenna. Stainless
steel eyebolts take antenna tension
and won't rust. For those who favor
use of a balun transformer, a similarly­
packaged unit is a/so available from
Palomar. A 1:1 balun can be used to
match 50-75 ohm coax to balanced
loads (dipoles, Vees or inverted veesj,
while a 4:1 balun can be used to match
50-75 ohm line to 200-300 ohm bet­
anced loads (folded dipoles, tuned
feeders). (Photo courtesy Palomar

Engineers)

The vertical dipole. The dipole is the
same antenna, whether installed verti­
cally or horizontally. Mounted horizon­
tally, it will be somewhat directional,
depending on its height above ground
and the band involved. Sometimes, the
horizontal dipole's angle of radiation
becomes too high for good results on
medium- and long-haul paths.

On the other hand, the vertical
dipole presents a horizontal direc­
tional pattern that is circular at any
wave angle, though to a small extent
the vertical-plane pattern will vary with
the antenna's height above ground.
For the most part, though, it can be
considered to be a low-angle
radiator-favored for OX work on the
h.t. bands.

The vertical dipole can be con­
structed like its horizontal cousin and
suspended from a mast, preferably a
wooden one. Unlike the more common
Y~·wavelengthvertical antenna, where
the ground beneath it or an artificial
ground plane make up for the "miss­
ing half," the vertical dipole is full size
and its efficiency isn't diminished by a
poor groundlground plane system.
However, it is generally too cumber­
some an antenna to be practical on
the lower h.f. bands, 160 through 20
meters.... Still, it's a popular 150 and
to-meter antenna, since It can be
made of Inexpensive materials, it has
a low-angle-of-radiation characteristic
(for OX work), and no ground radials
need be run or ground plane installed.

Perhaps the most common contlq­
uration is the coaxial dipole, especial­
Iy popular on 10 meters and the 27

MHz CB band. In this design, the bot­
tom section of the antenna is con­
structed of hollow tubing, with the
coaxial cable run down the Inside of
the assembly. Since the r.t. energy is
concentrated on the outside of the an­
tenna, the bottom section effectively
acts as a shield for the antenna's bot­
tom half. Overall performance of this
type of antenna can be outstanding; I
have used an adapted Radio Shack CB
coaxial dipole for several years and
am pleased with the results on 10
meters, having worked into Australia,
for example, using a converted s.s.b.
CB transceiver running under 25 watts
PEP. Too, the fact that the antenna is
tittle more than a tr-toot fiberglass
stick makes for a neat, slim-line instal­
lation that does not require any un­
sightly ground plane radials.

The vertical dipole's effectiveness
is equivalent to that of its horizontal
counterpart. Neither has any "gain"
relative to the other, though they may
exhibit different horizontal and verti­
cal plane radiation patterns, and they
both exhibit approximately 2.1 dB gain
with respect to the so-called isotropic
or point source (discussed in previous
columns). In practice, one type will
prove superior in different situations
and under different conditions. Gener­
ally speaking, at practical heights on
the h.t. bands, the horizontal antenna
will display a higher angle of radiation
than will the vertical. This will tend to
make the horizontal antenna superior
for short-haul work (especially evident
on the lower bands, 80 and 40) and the
vertical best for DX, with its lower
angle of radiation.

Any vertical antenna tends to be
more sensitive to man-made static
pickup than the dipole, since the lower
angle of radiation (and reception)
favors signals coming from the anten­
na's horizon, that is, near the ground
level. The vertical is also slightly more
susceptible to situations of radio fre­
quency interference (BCI, TVI, etc.).
Keep these facts in mind when choos­
ing an antenna.

Fig. l(B) shows vertical dipole in­
stallation details.

Siopers and T2FOs, too. The figure­
eight radiation pattern of the nor­
Izontal dipole can be varied by sloping
the antenna In a semi-vertical posi­
tion. The sloping dipole, or sloper, is
popular for long-haul work since the
radiation angle is lowered. (A 45-60
degree slope to the ground is typical.)

The higher the feed point is above
ground level, the better, since the
radiation angle will be lower. If the an­
tenna is supported by a metal mast,
maximum radiation will be off the
front of the antenna. A slight gain in
one direction results, since the mast
acts as a reflector of sorts. The mast
can also create a shielding effect for a
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Fig. 2(A}The sloping half-wavelength dipole exhibits a low angle of radiation. If a metal support is used, maximum direc­
tivity will be as shown. If a tree or a wooden support is used, the pattern will be essentially nondirectional.

(B} The pattern of the T2FD, or " terminated tilled folded dipole," is essentia lly nondirectional it a wooden mast is used.
The dimensions shown at lef t should result in an antenna that loads well on the 80, 40, and 1S-meter bands. Non­
inductive resistors with a power dissipation at least equa l to 'l'2 the transmitter's power output should be used. The

antenna can be fed with coax through a balun, if desired.

(C}The single-band antenna shown here offers good broadband characteristics. The double bazooka can be installed in
practically any configuration. The outer open-wire sections can be replaced by a single wire with a slight reduction in

operating bandwidth.

• NOTE: coax shield, center conductor, and both wires of open-wire line are joined together at this point. Formula gives
length in feet.

deep null off the backside; these
characteristics mayor may not be
desirable. If a non-metallic support is
used, the pattern will be essentia lly
nondirectional.

Some amateurs who have high
towers instal led for their directional
arrays use several " guying elopers "
spaced equa lly distant around the
tower to take advantage of the varyi ng
directional effects possible. A feedline
swi tching arrangement is used to
select the proper antenna for the de­
sired direction. Of course, the ex­
pected gain is small, though the slight
gain improvement coupled with a
lowered angle of radiation may justify
the installation.

An essentially nondlrectional ver­
sian of the eloper is the so-called
T2FD, or terminated tilted folded
dipole (Whew!). The T2FD was popular­
ized by CQ Magazine designs in the fif­
ties, I and though litt le known today, is
sti ll favored by many operators and is
being rediscovered by others.

In one popular multi-band T2FD de­
sign, the antenna is configured as a
folded dipole terminated at a point op­
posite the feed-point in a non-induc­
tive resistance equal to the leedline
impedance (nominally 300-400 ohms).
A length of 47 feet is selected for the
antenna, which is fed directly with
3OO<lhm twin line or 450-ohm open­
wire feeders. It can also be fed with
coax ial cable through a balun trans­
former. The accompanying Hlustra­
tions (Fig. 2(A] and 2[8J show construc­
tion details for these two designs.

There are, we should point out,
many strong bel ievers in stcpers and
related antennas. Considering the dl­
rectlonal possibilities and typically
low angle of radiation, sloper enthusi­
asts rank the antenna higher than the
inverted Vee and considerably higher
than tlie conventional dipole when it
comes to laying down a good signal at
a distant point .

The double bazooka. Not an Army
instrument of war, this is a broadband

dipole espec ially popular for 80· and
40-meter work. Based on a radar an­
tenna design by MIT scientists, it was
popularized by author WaTV in the Ju­
ly 1968 QSP

The double bazooka is const ructed
as shown in Fig_2(C). It consists of a
Vz -wavelength section of coax opened
at the center, with the coax feedline
connected at that point. The end sec­
tions of the antenna are made of open­
wire line. In effect, the coax's outer
conductor (shield) acts as a halfwave

' Stoner, Donald S., W6TNS. Novice
column, CO Magazine, June 1957.
2 Whysall, Charles, W8TV. "Broadside
Dipole," 05T, july 1968. The des ign is
also described in the ARRL Radio
Amateur 's Handbook from 1969
through 1977. (Footnote refers to a ref·
erence on following page #7). Broad­
band dipoles are also discussed by
William Vissers, K4KI, in 73, August
1977, p. 36.
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A simple, but useful high-performance
portable antenna system is this Hy­
Gain 18TD reel tape portable dipole.
Covering 80 through 10meters, the unit
features two stainless steel tapes, cali­
brated in meters, which extend from
either side of the main housing up to a
total of 132 feet for BO-meter operation.
Polypropylene rope is attached to each
tape to permit installation to available
supports to form a semi-permanent
doublet antenna. A frequency-to­
length conversion chart calibrated to
meter measurements on the tape is a
part of the housing assembly. (photo

courtesy Hy-Gain)

tional dipole. The radiation pattern
produced is similar to the broadside
figure-eight pattern of the dipole.

Normally, the antenna is fed with
open-wire line (tuned feeders) and
routed through an antenna tuner or
coupler located at the transmitter. A
matching section can also be used at
the antenna feedpoint to allow coaxial
cable to be used as the transmission
line.

The extended double zepp. Going a
step further, the 1.28-wave dipole is
known as the extended doubleZepp.ln
keeping with collinear antenna design
principles, making the antenna slightly
longer than a full wavelength will in­
crease gain somewhat. The optimum
length for each element is a.64-wave­
length, and results in about a 3 dB gain
over the va-wave dipole. The radiation
pattern is, again, the familiar figure­
eight, but directivity is considerably
more pronounced. Like the full -wave
dipole, the extended double Zepp is
usually fed with open-wire line.

Fig. 3 shows construction details of
both the double and extended double
Zepp.

The dipole antennas we have dis­
cussed are particularly suitable for the
beginner, as opposed to slnqle-wtre ano
long-wire types that are often recom­
mended as "first antennas" due to their
apparent simplicity. The resonant, bal­
anced-to-ground characteristic of the
dipole fosters easy transmitter loading
and tuneup, although some designs re­
quire feeding through an antenna tuner.
The single-wire's unbalanced nature
and its typically nonresonant character­
lstics tend to combine to present load­
ing and grounding problems that the
Novice operator may not be prepared to
solve. Too often, the lack of a proper
ground system, required for the single-
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The mechanical construction, like
the explanation above, gets a little
tricky. For simplification, sinqle-wlre
end sections can be substituted for
the open-wire sections at some cost in
broadband characteristics. The anten­
na can be cut for any band and In­
stalled in any configuration; the in­
verted Vee is widely used, especially
when space is limited.

Low power-handling capacity RG­
58/U or equivalent small-diameter
cable can be used to construct the
flat-top portion, regardless of power
level used. Using large cross-section
coax would make the antenna too
heavy and difficult to support. Either
large. or small-diameter coax can be
used to feed the antenna, depending
on the power level used. A lightweight
RG-8/U equivalent such as RG-8X
could be a good choice for both the
flattop and the feedllne.

The double Zepp. The term "Zepp"
describes a type of antenna that con­
sists of a half-wave dipole, fed at the
end through a 1f.-wave transmission
line, originally used on the early Zep­
pelin airships. The antenna later be.
came a favorite with amateurs.

A variation of the end-fed Zepp is
the so-called double Zepp. Commonly
called the full-wave dipole, two half­
waves in phase, or the two-eler:nent
collinear array, the double Zepp Yields
a gain of about 2 dB over the conven-
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Many of the dipole variants described
in this month 's column will work best if
fed through an antenna tuner rather
than direct-fed with coaxial cable. The
tuner shown here, the MFJ-962, is de­
signed to match most any antenna sys­
tem from 1.8 to 30 MHz. The balanced
line circui t it contains employs a 4:1
balanced-ta-unbalanced (balun) trans­
former designed to minimize power
transfer loss and give good frequency
response over the tuner's range when
used to feed open-wire or twin-lead
transmission lines. (Photo courtesy

MFJ Enterprises, Inc.)

dipole in conjunct ion with the two
open-wire antenna sections. The in­
side sections act as 1f.-wave shorted
stubs which present a high impedance
at resonance. Off-resonance, the stub
feedpoint reactance changes so as to
effectively cancel out the antenna's
reactance. The net result Is an In­
creased operat ing bandwidth.



I· "I

End $lJpPOrts

I·
O.64~

1 _28~

064~

·1

To
transmi tler

t A) DOUBLE l EPl'

To
transm,ner

t BI EXTENOEo DOUBLE l EPl'

Fig. 3(Aj-Shown above is the double Zepp, a full-wave dipole sometimes referred to as a " two half-waves in phase" anten­
na. Normally fed with open-wire line, it must be fed through an antenna tuner at the transmitter. Its advantage is about a
2 dB gain over the half-wave dipole, the penalty that it requires twice the horizontal space as the dipole. Its vertical

counterpart is the ¥1·wave vertical, which boasts a 2 dB gain over the '/_·wave vertical.

(Bj-The extended double Zepp, shown above, is 7.28-wavelengths long. It, too, is usually led with open-wire line through
an antenna coupler. It boasts slightly higher gain, about 3 dB over the standard 'h ·wave dipole, and it requires more than
twice the space. Its vertical counterpart is the O.54-wave vertical, which sports about 3 dB over the V4-wave vertical.

The t- and 1.28-wave dipoles require a great deal 01 space, as indicated, which is a particular drawback on the 160, 80
and 40-meter bands. When space is limited, the ends can be bent horizontally or vertically to meet the dictates of

available real estate. However, there will be some loss of effectiveness and complication of the radiation pattern.

One of the most popular versions of
the vertical dipole is the coaxial anten­
na, shown here. Configuration elimin­
ates the need lor ground-plane radials.
Radiation pattern is low-angle and om­
nidirect ional. Author has used the CB­
type antenna of the kind shown here
with excellent results on 10 meters.

(Photo courtesy Radio Shack)
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A close cousin to the dipole is the fer­
rite rod directional loop, especially
popular as an m.f.lh.f. receiving anten­
na. McKay Dymek loop shown here con­
tains a FET two-stage amplifier and it's
designed to minim ize interference and
background noise prevalent in m.t. re­
ception. This particular an tenna is
designed lor broadcast band use, but
higher-frequency versions are also
available. Commercial quality receiv­
ing loops are also sold by Palomar En­
gineers. (Photo courtesy McKay Dymek)

wire, results in equipment that is hot
with r.t. when touched, erratic loading
condit ions, r.t. feedback In station ac­
cessories, and Increased probability of
BCI and TV!. Working with dipole-type
antennas reduces the chances for such
undesirable consequences.

This concludes-at least for the
moment-our two-part discussion of
the dipole and related antennas. We've

run the gamut, having covered the ba­
sic dipole, the odd-harmonic radiator,
the folded dipole, the Vee and inverted
Vee, the vertical dipole, the eloper, and
T2FD, as well as the double bazooka.
And, we've also touched on both ocu­
bte and extended double Zepps.

It's good at this point to mention the
parallel relationsh ips between the
basic ve-wave dipole, the double Zepp,
and the extended double Zepp, and
their vertical counterparts. These are
the 1/4-wave, w -weve. and O.54·wave
ver t i c a l, respectivel y. The basic
1/.. -wave vertical exhibits unity gain,
whereas the latter two designs yield 2
and 3 dB gain over the 1/4·wave. The
long verticals, of course, derive their
gain figures from an Improved low­
angle radiation characteristic, rather
than through increased horizontal ·
plane directivity.

Next month, we 'll shift gear. Fee­
tured will be a discussion of popular
h.t. vertical antenna designs and some
practical advice on their setectton and
use. Stay with us.

73, Karl, W8FX

P.S. - We expect, in a few months,
to run columns featuring such diverse
top ics as SWL antennas, dummy loads,
scanner radio antennas, switching ar­
rangements and devices, antenna ac­
c es so r i es, l im ited space aer ials,
cubical quads, portable antennas for
the traveler, mobile antennas (h.t. and
v.b.t.ru.h.t.), longwires, and antennas
for 160 meters. I invite readers to send
along photos and descriptions of their
Installations; if the photos are of good
quality and the design of broad In­
terest, we'll try to run the photo and
description sent in. The photos should
be extras, sInce it's impractical to en­
sure their safe return.
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a monlhly feature by

BILL WELSH, W6DDB

"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Guidelines for Conducting Amateur Radio Shows .
Part IV of IV

This is the last of a four part article
about running amateur radio shows.
The first part covered people, planning
and location factors. The second part
detai led banquet, communications,
contests, and exhibit considerations.
The third part fully described publicity
aspects related to conducting ama­
teur radio shows. This final part covers
prizes, technical seminars, tickets and
printing , flea market, and finances of
these shows.

Prizes
Responsibility. The prize coordinator
is responsible for acquiring, storing,
displaying and distributing all show
prizes. He/she keeps an accurate Hat­
ing of prizes, intended prize usage,
and prize values. He/she sets aside
specific items needed for such pur­
poses as banquet, contest, hourly
drawing, grand, pre-reqlatration, and
seminar prizes. This coordinator coop­
erates with the other show coordln­
ators to ascertain that appropriate
prizes are available when and where
they are needed. A secure storage
area is required.
Key Prizes. Certain prizes must be
determined as soon as possible to
allow them to be mentioned in show
advertisements. The grand, pre-reels­
tration, and banquet prizes must be
known since they are usually men­
tioned on the printed tickets. It is not
necessary to strain the show budget
when selecting these prizes. It is poss­
ible to select low cost items that are
very popular. It has been my experi­
ence that the values of these major
prizes have little effect on total atten­
dance. Try to select the major adver­
tised prizes from organizations that
will be displaying at your show.
Paying for Prizes. Do not badger out­
fits for free prizes. A properly run show
is able to pay its way. Many com­
panies provide products at discounts
for show prize use. Such discounts en­
able one to put up an improved total

2814 Empire Ave., Burbank, CA 91520
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Seventeen-vee r-eta Rob M agro,
KA2EGO, who operates from Milford,
New Jersey, has been licensed since
February 1979. He runs an Argonaut
Transceiveron lOand 15 meters with a
vertical antenna. Rob has worked all
states and 26 foreign amateurs with
his S-watts input rig. He has intra­
duced five of his high school friends to
amateur radio and they are getting
ready to pass the Novice examination.
Rob operates about 14 hours per week
and he hopes to earn the DXCC (100
foreign countries) award with his low
power rig. His favorite participation
sport is soccer. As you can see, he has
an easy suffix to remember in his call-

sign.

prize value, which is good. Recognize
every bit of help received from cooper­
ating companies. Accept donated
prizes but do not solicit them. Some
companies donate discount certifi­
cates to allow their products to be pur­
chased at lower prices by show at­
tendees who win their certi ficates.
There is no real cash value to such dis­
count certificates and it is advisable
to always use them in conjunction
with some other prize.
Displaying Prizes. If prizes are to be
displayed, this must be done in a
secure manner, such as by locking
them inside display cases. Be ex­
tremely protective of all prizes.
Pre-reqlst ratlcn Prize. As previous ly
stated, the grand pr ize, pre­
registration prize, contest prizes, ban­
quet prize, and other major prizes are

awarded during the banquet. Draw
the pre-regist ration prize winning
stub from ticket stubs received by the
pre-registration cutoff date. Draw this
stu b at a pre-announced t ime and
date, selecting some event with good
attendance, such as a club meeting.
This stub shou ld be drawn as soon as
possible after the pre-registration
cutoff date to preclude any pressure
to incl ude stubs received after the an­
nou nced cutoff date. It adds some
suspense to the show if no one
knows who won th e pre-reg istration
prize unti l it is announced at the ban­
quet. II is a simple matter to double
seal this stub in two envelopes with­
out allowing anyone to read It. The
sealed envelope should be entrusted
to the prize coordinator until the
emcee request s it during the banquet.
The pre-registration cutoff shou ld be
7 to 14 days prior to the opening of
the show.
Hourly Drawing Prizes. These prizes
help mai ntain an air of pleasant
an ticipation and excitement
throughout the show. Establish a
minimum retail value of about $10 for
each hourly prize winner. Whenever
low value items are going to be used,
group different ones together to at
least equal the desired minimum
value. Require hourly prize winners to
claim their prizes in person, using
their matchi ng numbered ticket. An­
nounce and post lists of hourly prize
draWing winners throughout the show
area, taking particular care to Include
outs ide display and seminar areas.
Allow winners to claim prizes up to 10
minutes before the next hourly draw­
ing is schedu led. Announce what
each prize is before the winning stub
is drawn. Immediately staple each
prize winning stub to the associated
prize record sheet, which is to be
completed by each winner prior to
each prize being given out. Whenever
it is convenient to do so, have these
hourly prize stubs drawn by ex­
hibitors. Establish a maximum retai l
value for anyone hourly prize draw-
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no) cost for use in major events; it is
qood to check with restaurants, can­
dy stores, florists, and sports centers
regarding the possible availabil ity of
such pri zes. Emphasize the name and
callsign (phonetically) o f each prize
wi nner. Urge attendees to notify
frien ds about prizes they have won.
State where and when each prize can
be picked up by the wi nner. Take a
few btack-and-wntte pic tu res of major
prize winners for use with totlowup
stories on your show. It is the prize
coordinator's responsibilit y to notify
major prize winners to pi ck up the ir
prizes. if they did not pick them up at
the show. This is the best job in the
show. It is better to te lephone win-

PAY

BUTTERNUT
ELECTRONICS COMPANY

P.o. Box # 1411
San Marcos , Texas , 78666

Phone: (512 ) 396-4111
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poss ible wit h none sh ipped or
deli vered and wi th none retained
more than 3 months past the close of
the show. Establi sh who is (and is
not) elig ible to win prizes. It is not ad­
visable to exclude anyone who pur­
chases a ti cket, or is issued one for
participati ng as a speaker, exhibitor,
or show worker. Do not give more
than one t icket to anyone for any pur­
pose, but permit anyone to purcha se
as many tickets as they want. It is
popu lar to have a few prizes just for
women and ch ildren attending the
show. Such special prizes are easil y
awarded by using spec ial drawing
slips filled in by attendees. Local mer­
chants often provide i tems at low (or

OI'llv Bull..nul ·1 ..- HF5V·I II !t'n you u. lhe enl ire 2$-loot '''~IOf on
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ing. A limit o f $30 to $50 provides
reasonable separation between ma­
jor prizes and sui table hourly prizes.
Whether or not hourly prize winners
claimed prizes, set thei r ticket stubs
aside to be returned to the drawing
barrel prior to the drawing for the
grand prize. Do not return drawn
ti cket stubs to the barre l prior to
when the grand prize is to be drawn. It
is important to give as many people
as possible a chance to win prizes.
Major Prizes. As previou sl y stated,
establi sh a maximum value for hourly
prizes. Unlike hourly prize winners,
the winners of major prizes do no t
have to be present to c laim their
prizes; thi s fact should appear on
show li terature. These prizes shoul d
be drawn at the show wrap-up event ,
wh ich is usually a banquet.
General Considerations. Do not per­
m it prize w inners to subs ti tute items
won for other prizes not yet awarded .
They win whatever has been stated to
be the prize and th ey are welcome to
use it as they wi sh. Mix t icket stubs
very we ll before and between prize
drawings. Advise each person to
draw just one stub at a time and to
draw it from beneath the vis ible (top)
layer of stubs. If two or more stubs
are inadvertently drawn at the same
time, return both of them to the barrel
and have a d iff erent w inning stub
drawn. Be sure that show announce­
ments sta te that all prizes must be
picked up by winners as soon as

Donald H. Ward, KA1BPJ, of Powna l,
Maine, is a 58 year old ex-Coest Guard
signalman who used to communicate
via lights and semaphore (fags.
Donald has converted 8 bedroom into
a shack where he run s a Health
HW-101 barefoot into his homebrew
3-element, 15 meter Yagi. He built the
42 foot tower on which his Yagi is
mounted. In a little over a year. he has
worked 300 USA contacts and 176
fore ign (OX) contacts with 60 coun­
tries. He'd like to know if there are any
Novices who have been more active
than he has been during the past year.
11 you have been more active than
Donald, p lease submit your year·long

to tals to W6DDB.
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tance, banquet, breakfast, luncheon,
and supper tickets. This person must
closely coordinate his/her activities
with banquet, finance, prize, and pub­
licity coordinators. In addition to
ticket s, this coordinator is responsi­
ble for attendee badges, coordinator
ribbons, and show workers ' ribbons.
In most cases, this person is also the
best choice to have signs and posters
prepared for use by the publicity coor­
dinator.
Early Printing. As soon as the show
planning committee has established
the dates, times, prices, and prizes,
get all of the ti ckets printed without
delay. The rough draft of each show
ticket should be carefully reviewed by
each coordinator before it is submit­
ted to the printer. Quantities, colors,
s izes, and type styles must be deter­
mined before the ticket orders are
placed. If you want the best possible
tickets, tell your printer precisely
what you want him to produce; do not
leave anything to the printer 'S judg·
ment or choice.
Simplicity. Use as few different types
of tickets as is possible. Keep things
s im p le. As a n example , pre­
registration and regular show tickets
do not have to be separate or printed
in different col ors ; a single ti cket can
show both sets of prices and serve
both purposes. Slmllarly, the single
show ti cket stub can be used for
drawing all prizes. Use a standard
2-5/16 by 3-7/16 inch ticket for ail pur­
poses to enable attendees to keep
their ticket s in the standard plastic
see-through holders you provide.
Tickets should be well perforated to
provide easy separation of segments
such as the drawing stub. Attendees
should be requ ired to have their show
ti cket visible at all times while they
are in the exhibit area or seminar
rooms. The ticket coordinator should
order the 2% by 3% inch clear plastic
display holders to be used with the
main show ticket.

The pre-registration prize and price
should be printed on the main show
ticket along with the pre-registration
cutoff date. Similarly, the grand prize
and regular admission fee must also
appear on this ticket. Location, dates,
and show times should be included
and the main show ti ckets must be
numbered sequent ia l ly, with the
same number printed on all parts of
the ti cket and its stubs. Each drawing
stub should include adequate space
for the attendee to fill in their name,
call sign, mailing address, city or
town, sta te, zip, and telephone
number. Do not mention raffle on any
show printed material.
Special Tickets. Seminar drawing
ti ckets can be the common pre­
printed numbered ones that are sup­
plied in rolls. These tickets come in

2-3-4
ELEMENTS
OR MORE

.Telephone: (203) 526-6324

$213.90

Tickets and Printing
Responsibility. The ti cket coordinator
is responsible for everything related
to the printing, distribution, and sale
of ail show tickets, including admit-

benefit of show attendees. This coor­
dinator needs at least one assistant.
During the show, they take turns ln­
traducing each speakerlprogram and
handle heating, cooling, lighting,
amplifier, microphones, projectors,
screens, seating, and ail other related
requirements.
Requirements. Select rooms that are
clean, well lit, properly cooledfheated,
and are close to the main exhibit
area. Use a good seating arrange­
ment with adequate aisle space and
do not permit overcrowding. When all
seats are occupied , do not allow any
more people to enter the room. Fire
marshals are insistent about avoiding
ove rc ro wd ing . Make sure that
emergency exits can open and that
they are not blocked. Equipment such
as slide projector, 16-mm sound
movie projector, screen, chalk board,
chalk, chalk eraser, publi c address
sys tem, and elephant gun (special
light) must be on hand and in working
order. Seminar attendees must be
told about hourly prize drawing wln­
ners to preclude the possibility of not
c laim ing a prize on time.

SUPER QUAD
KITS

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS. INC.

73 Ferry Rd ., Chester. CT 06412
•

Spacial Instruction Manual on
Kirk 's " Super Goads" $2.75

• 2 ELEM ENT 40 METER AMATEUR NET $436.25

• UHF 4 ELEMENT 2 OR 6 METER
AMATEUR NET FROM $60.45

• 2 J 4 EL EMENT DUAL BAND
10 15 OR 10 6 METER AMATEUR NET FROM $125.35

• 2 J 4 ELEMENT TRI BANO
10 15 20 METER AMATEUR NET FROM

HIGH STRENGTH
FI BERG LASS

AVAILABLE IN A COMPLETE

RANGE OF KITS

Technical Seminars
Responsibility. The seminar coor­
dinator completes all arrangements
necessary to provide a well balanced
variety of presentations for the

WRITE FOR FULL INFORMATION. PRI CES DO NOT INCLUOE POSTAGE.

PRICES ARE SUBJECT TO CHANGE .

ners than to notify them by mail.
Prize Uses. Prizes must be set aside
for use in contests, spec ial events,
and seminars. In addition, a good
prize should be reserved for use dur­
ing the workers' meeting that con­
eludes thi s year's show and starts the
planning for the next show.
Record Sheets. Produce a prize
record sheet form to hel p track prizes
and pri ze winners. Number these
sheets in sequence. They should
show the manufacturer, model , and
li st pri ce of the prize, plu s the sequen­
tial pri ze number. They shou ld also
provide adequate space for the prize
winn er to f ill in his/her name, call sign,
and mail ing address. Require every
prize wi nner to fill in the record sheet
for each prize and have the sheet
completed before the pr ize is award­
ed. Use a prize record sheet with
every prize, inc luding pre-regi strati on ,
grand, banquet , contest , hourly, and
seminar prizes. Group prize record
numbers together when you have
several identical pr izes. This makes it
much easier to t ype the final prize
record.
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be known to anyone other than the
show coordinators and chai rman.
Thi s per son requires a secure
separate room with unobtrusive ac­
cess and low visibil ity to show at ­
tendees. Hefshe should make ar­
ran gemen ts with hotel lconvent ion
center officials for frequent deposits
of funds in a nearby safe. Cash on
hand should be minimized before,
during, and after the show. Ticket in­
come must be processed and de­
posited at frequent inte rvals during
the show. Accept personal checks in
payment of regist ration, exhibit , and
si mi lar show fees . Enc ou rag e
payments by check to minimize
handling of cash. I have only had
three checks fail to clear in 15 years
of hand ling show funds. Those were
due to bank account shi fts and they
were all subsequently made good.
The only people allowed in the
fi nance control room are the finance
coord inator, his/her designated run­
ner, and the chairman. The runner's
duties include picki ng up t icket stubs
and money at regular and freq uent in­
terva ls throughout the show. The run­
ner and t icket coord inator must
ascertain that the ti cket st ubs count
and the amount of money agree ex­
act ly at each pi ckup. Maintain a
record at the pi ckup point showing In­
dividual and cumulative tot als as
they are approved by the runner and

CALL TOLL FREE • • • 800·647-1800

Order from MFJ and Iry it - no obligation. If
not delighted, return il wi thin 30 days for a refund
(less shipping). This bridge is unconditionally
guaranteed for one year.

To llfder, simply caU us toU free 800·647·1800
and charge it on your VISA or MasterCharge or
mail us a check or money order for $54.95 plus
$3.00 lor sh ipping and handl ing.

Don't wait any longer til enjoy maximum an­
tenna performance. Order today.

Call 601 ·323·5869 for technical inlormatioo, or·
der/repair sta tus. Also call 601 ·323·5869 outside
continental USA and in Mississippi.

MFJ ENTERPRISES, INC.
BOX 494. MISSISSIPPI STATE, MS 39762

•
'.. '.. If1!1 •*0'" ,_'0*.'; ' :. ~,,,. "'""

_~ - ... Jk ....

M!'J AI' NOISE BRIDGE-''''--
This new MFJ·202 RF Noise Bridge lets you

quickly adjust your single (If multiband dipole, in­
verted Vee, beam, vertical. mobile whip IX random
system for maximum performance.

Tells resonant frequency and whether to sronen
or lengthen your antenna lor minimum SWR over
any port ion of a band.

MFJ's exclusive range extender, expanded ca­
paci tance range ( ± 150 pI) gives unparalleled irn­
pedanca measurements, 1 to 100 MHz. Simple to
use. comprenenstve computer proven manual.

Works with any receiver or lransceiver. 50·239
connectors. 2 x 3 x 4 inches. 9 volt battery.

Other uses: tune transrnatcn. adjust tuned en.
cuits; measure inductance. AF impedance of arnpu­
sers. bakms. nanstormers: electrical length, vee.
city factor, impedance 01 coax; synthesize AF im­
pedances with transmatcn and dummy load.

This MFJ RF Noise Bridge ...
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia­
tion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

• Exclusive range extender • ExR:a.nd..U
capacitance range • Series Bridge

Finances

merits good preparation. Businesses
should not be allowed to operate out
of the f lea market area to avoid pay­
ing exhibi t space costs. If the exhibit
area is filled, businesses should be
allowed to use the flea market area;
they should be charged more than the
amount paid by individuals but less
than the regu lar exhibit space cost.
Beware of questionable activity in
your fl ea market area because
undesirables are attracted to it.

Respons ibilit y. The finance coor­
dinator is responsible for all mon ey
matters related to the show. Thi s per­
son tracks all expenses and incomes
and just makes payments for items
specifica lly or generally approved by
the show planning committee or
chairman. This coordinator works in
close cooperat ion with all othe r coor­
dinators ; this is particularly t rue of
the finance coord inator's coopera­
tion wi th the banquet, ext ubtt, fl ea
marke t , prize, publicity, and ticket
coordinators . Current and projected
financia l cond i tio ns mus t be
presented to the show planning com­
mttteeat each meeting and must be
available to the chairman at any t ime.
Caution. The f inance coord inator
should not be identif ied by show
badge or ribbon. He/she should not

Th is is Jim Skaife, KA9FQA, of Prairie
Du Chien, Wisconsin. Jim thanks
Phiflip Reid, WB9CSM, and Walt
Schlaught, W9SD, for helping him get
started in amateur radio. He runs a
Yaesu FT-101-FX with a dipole on all
Novice bands. He has worked 35
states and two countries since August
1979. Jim has the Ten American Dis­
tricts (TAD) award and is closing in on
the Worked AU States (WAS) award.

match ed pairs with one marked for
deposit in the drawing box and the
other marked for retention by the at­
tendee. These cheap tickets are sim­
ple to use in any drawing of th is type
since the winner simply has to pre­
sent the matching ticket and nothing
has to be written on them. If this type
of ticket is used for more than one
purpose in the show, use a separate
color for each purpose.
Ribbons and Badges. The t icket coor­
dinator should also obtain an ade­
quate supply of show ribbons or
badges such as banquet coordinators,
chairman, contest coordinator, exh ibit
coordinator, exhibitor, flea market co­
ordinator, host , hostess, prize coor­
dinator, publicity coordinator, seminar
coordinator, speaker, and ticket coor­
dinator. Do not identify the show's
financial coordinator in any way. The
greatest quantities of show rib­
bonslbadges (in declin ing total se­
quence) are for host, exhibitor,
speaker, and hostess. It is advisable to
pick up these show items from your
own workers at the end of the show,

e~~pa~~e~~;~~b~~O~Sa.~t"~h:~~akers to

Naturally, the ticket coordinator Is
responsible for all ti cket sa les and
run s the registration/information
booth. Helshe works most closely
with the banquet , finan ce, and
publicity coordinators .

Flea Market
The f lea market coordinato r

operates the show's flea market in
accordance with the rules estab­
lished by the show planning commit ­
tee. Thi s part of a show holds a lot of
interest to many attendees and it
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the ticket coordinator (or his/her
authorized representative). The
finance coordinator maintains a
similar record of ticket stubs and
funds received and the two records
are compared against each other at
suitable intervals during the show.
Two 'or three comparisons per day
should suffice. Advise everyone to
not accept a ticket stub or payment
separate from the other; troubles
arise if either is accepted separately.
When ticket stubs have been counted
and income has been recorded , the
runner should immediately have the
stubs deposited In the prize drawing
barrel.
Banquet Expenses. If the show is to
be held at a hotel or other convention
facility, advise their officials in
writing that just the banquet coor­
dinator can obligate the show to be
responsible for breakfasts, lunch­
eons, suppers , drinks, and other food.
Get all charges clearly defined; these
include daily exhibit space, electrical,
tables, chairs, separators, curtains,
ashtrays, and similar costs. Ascer­
tain whether each quoted charge is
per day or per the total event span.
Each convention facility has specific
storage, shipping, security, and
similar service groups they recom­
mend and prefer to work with. Deter­
mine who these groups are and use

them if they appear to be suitable. Ad­
vise hotel/convention center officials
in writing that, other than food and
drink expenses, the only show official
who can accept responsibility for ex­
penses is the finance coordinator.

Reports. All show income and expen­
ditures must be reported at the plan­
ning committee meetings. The chair­
man and the finance coordinator
should both be authorized to sign
checks written against the show ac­
count; however, the chairman should
not sign checks except in an
emergency. Each coordinator should
be required to submit expenses as
soon as they are known and
payments should be prompt.

Track all income and expenditures
by functional categories such as
advertising, banquet, exhibits,
postage, printing (Including signs),
prizes, and ticket sales. Keep show
finance records simple so that they
will be easily understood by everyone
involved with running the show.
Receipts. Either the finance or exhibit
coordinator must furnish each paying
exhibitor with a signed receipt show­
ing paid booth costs.

Incorporation. There are advantages
to incorporating your show as a non­
profit venture in your state. If you ln­
corporate as a non-profit group, list

the ticket price as a donation fee and
instruct registration booth personnel
that they must give a ticket at no cost
to anyone who requests one without
paying. Operate such a show on a
predetermined contingency fund
based on about 10 percent of the
gross income and decide before the
show which projects and orqanlza­
tions will receive any money left in
the contingency fund after all show
expenses have been paid. Mention
these prospective beneficiaries in
show literature and during the ban­
quet. Do not disburse your contingen­
cy fund until at least six weeks after
your show ends. Bills have a way of
trickling in quite slowly.

If you decide to run your show as a
profit-making venture, it is again ad­
visable to incorporate under the ap­
propriate state codes, which are nor­
mally available in public libraries. The
target profit level should be de­
termined at the first planning
meeting. It can be set as a percen­
tage of gross income or a fixed
amount. In any case, excess income
should be put into the show in the
form of gifts to attendees, exhibitors,
and speakers, plus additional prizes.
If you incorporate as a profit-making
venture, you must again file state and
federal income tax returns at the end
of the year.

AMCOM'v\ 01 804 1166
Scalar 725 9677
Telecom Trans Chile 25471
Multi-Radio 773·1266
Radiac 2-50-32-40
Enkoismediat (90) 611258

the Old reliable
W2VS Tr...ps

-Lo-Pass Filter 2fXXJW
·Q uad Parts
-Baluns JTraps
-lnsulators
·W ire & Cable
-Connectors

13057

LONDON:
VICTORIA:
CONCEPCION:
BUENOS AIRES:
COL ANAHUAC:
HELSINKI:

5-Band
Antenna
Kit

FUll POWER - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer

.,,,/"", '....',,, ~. ".. "

11 A1, ~ 1'; ~Itl tl 5J~
U ~ f:j\D,~:~~:j\

the Big Signal
W2AU
Balun

For over 20 years, the choice
of Hams, Armed Forces and
Commercial Communications - world-wide.HAMFEST MANAGERS ­

UNADILLA cooperates!
Call us.

US - TOll-FREE 1-110O-448-1_
NYn-tawali/AlaskaiCanada·
COllEO 1-315-437-3953
TWX - 71O-54Hl493

Ask for Hugh Gunnison, WA2Z0T, ",,,,,,,,,.
or Bonnie, or Emily.

UNADILLA I REYeO Division Microwave Filter Co., lnc., E. Syracuse, NY
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AT ROHN YOU GET THE BEST

Send For ROHN'S Compfete Amateur
Radio Tower Catalog- $2.00

\

\

\

0MI00n 01~ ....,.,..,.... Inc .
e.c eo.. 2000. P_... 1Iono.- 6 UiOl

Unarco-Rohn

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
wor k complete ly on the
grou nd when install ing or
servicing antennas or rotors.
Th is eliminates the fear of
c li mbi ng and work ing at
heights. Use the tower that
reduces the need to cli mb.
When you need to "get at"
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keepyourfeet on the ground.

Do not . It.m pt to ,.is•• nt.n~ or
.nl.n~ support n.., pow., IIn.s­
You c.n be KILLE D.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

CHANGE. ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

6

Summary
General. It is primarily the exhibits,
seminars, and prizes that determine
the attendees enjoyment of your
show. Treat your exhibitors, speakers,
and attendees very well. If you can do
so, meet key incoming personnel at
airports, reserve their rooms at dis­
count rates, help them resolve storage
and shipping problems related to their
exh ibit materials, and have tools, tape,
and hardware available for their use.
An adequate supply of a variety of
electrical adapters can eliminate a lot
of setup troubles.
Costs. Do not scrimp on show Items
because most show attendees are
will ing to pay top rates for a first class
show. Do not hesitate to purchase the
extra items such as bumper st ickers,
envelope stickers, and good cumshaw.
Bear in mind that (to a large extent) you
are runn ing an adult toy show. Do not
become overly impressed with the im­
portance of the event.
Records. Mainta in a complete history
file of the show including a sample of
each ticket. announcement. Invitation,
program. booth agreement. layout
drawing, flyer. and all other Items
associated with your show. It is easier
to improve on your prior items than it
is to start all over again the next time
you are going to run a show. A sum­
mary of all show finances is an impor­
tant item to Include In the record file.
plus lists of prize winners, speakers.
and exhibitors.

It is hoped that you wi ll read this
four part article In its entirety. If your
group has been running shows. you
may have developed Ideas and pro­
cedures that are different from those
expressed In this article. Such differ­
ences are expected since objectives
and conditions vary a lot. This article
Is just a set of gUidelines Intended to
aid groups planning to run amateur
radio shows. Constructive comments
wi ll be welcomed by the author.

Novices are urged to submit good
btack-and-whlte pictures of them­
selves at their operating positions. If
your photograph is printed In a future
Novice column. you will receive a one
year SUbscription (or renewal) to CO. A
brief descript ion of operat ing actlv­
Ities and some personal background
Information are needed with your plc­
ture.

Some of the stations I've recently
worked on the novice bands are:
Jerrold, WB1FNU. @ Mystic. CT.• Don.
KA2EAV, @ W. Hurley, N.Y.• Joe,
KA3BRO, @ Beaver Falls. Penn.• Mary,
KA41KT, @ Memphis. Tenn. Jim.
KASCKR. @ Pine Bluff. Ark.. Bob,
KA6HJG. @ Pine Valley. cant, Karen,
KA7EJO. @ Indianapolis. Indiana.
Allen. WCXJBWH, @ Jefferson, S.D.

73, Bill, W6DDB
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This month by

ROO LINKOUS. mOM

NEWS OF COMMUNICATIONS AROUND THE WORLD

I have mi ssed the pileups these last
few months. A new addition to the
house tore out the antenna cables
and my boss has me keeping United
Airlines solvent with frequent trips to
W3 land. Now that things are almost
back to normal , my need list is out
again. Those left seemed awesome a
year ago, but now they are down to a
manageable few, thanks to a OX
repeater and a great friend in W1
land.

The Dynamic World of OX
The most extensive OX survey of

most needed countries is about a
year and a half old by now. Art
West neat, W1AM, surveyed the OX
readers of a well-known bulletin . Over
700 OXers replied . They, on the
average, had 269 countries confirm­
ed.

I thought it might be interesting to
look at what the dynamic characteris­
tics of OXing have done. Especially
since the sunspot activity has bless­
ed us with great conditions.

The most commonly needed coun-
tries in the USA then were:

1. BY· China
2. 3Y - Bouvet
3. az . Saudi Arabia/Iraq Neutral

Zone
4. VS9 . Kamaran
5. XZ· Burma
6. ZA . Albania
7. VKtl· Heard
a. 1S - Spratley
9. VU . Laccadives

10. Abu Ail (Red Sea Islands)
Fortunately a group of JY OXers

thought an aZ4 operation was long
overdue. To quote the aSL card:

" Neutral Zone Expedition was car­
ried out by the Royal Jordanian Radio
Amateur Society in Celebration of
HM JY's 44th birthday, Nov. 14, 79.
Operation was from 10-21 Nov. 79.
Total aso 40,800 on five bands s.s.b.
and c.w. Special thanks to HH Prince
Talal HZHA."
So aZ4A satisfied many old timers
and newcomers alike.

'5632 47th Ave. SW, Seattle,
Washington 98136
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Colin Richards, 9M2CR, shown at the
operating position in his QTH 70
miles tram Kuala Lumpur. The shack
is 50 yards tram the sea. He writes . . .
"daify temperature always 95 max,
evening 75, 150 inches rain a year and
the most and biggest thunderstorms
in the world. That's why I keep my
mono-bander down to 35 teet - sur­
rounded by coconut palms and
tropical trees." (Photo via W7AQB)

A courageous crew evaded gun
boats to bring us 1S1 OX from
Spratley. As the story was told this
one almost didn't happen. Yet, most
who needed this rare Southeast Asia
country logged him .

The OXpedition to Abu Ail Island,
OE6XG/A was another delight of the
year. A five-man crew ran up 12,700
QSOs on this trip. Another rare one
fell from the list.

John Snuggerud, LA WC, put a
large dent in the demand for Bouvet.
With an ICOM IC·701 and some
marginal antennas, 3YWC came into
the pileups and satisfied many.

Stories 01 the others aren't as re­
warding. A Japanese OXer arranged
for a public display of amateur radio in
China and was legally on the air for a
demonstration. Unfortunately for the
world, a jammer came on the frequen­
cy and many do-qooders jumped in to
help resutttnq in chaos of unparalleled
proportions. The Chinese stopped the
show.

Several attempts were made to ac­
tivate Albania, ZA, and Burma, XZ, but
to no avai l. Several pirates appear now
and then to exci te the mult itude.
(Ed. As Cass always said, "work'em,
logg'em and then worry.") George Col-

lins VE3FXT/HS4AMI is pushing for
the Burma operation and may even­
tually pull this one off.

China has opened its doors to trade
and tourism. The exposure to many by
visiting amateurs may eventually reac­
tivate this sleeping giant. Then we
may have another JA type boom to OX­
ing.

The discouragi ng letter cited in last
May's OX column forecasts a long dry
spell for the Laccadfves. Yet many re­
call the same restrictions on Navassa
Island not so many years ago.

A OXpedition or year long stay of an
amateur on Heard Island seems the
most promising. Jim Smith, P29JS,
writes from Papua New Guinea of the
formation of the Heard Island OX
Association. They have pursued this
quest with the Australian authorities.
There appears to be no problems of
permission if the OXpedition is a "well
planned, well founded and good inten­
tioned amateur Dxpedttlon." Those in­
terested should contact Jim either by
his call book address or on the air. He
is very active. The subject is best
handled by mail.

The activation of Albania, Burma,
China, Kamaran and the Laccadi ves Is
in the fate of the pol itical arenas. Avid
OXers have overcome greater obsta­
cles and perils to react ivate rare spots
around the world; so have fait h.

Of the top ten -four have fallen and
one is being assaulted. So a new list is
being formed by Father Time. (Jim at
the DX Bulletin is also preparing a new
survey.ltt will be interesting to see if
the other six of my remaining nine
make the list. It seems if they are on
the top ten list they are more apt to be­
come active.

An interesting side light is the ac­
tivity to keep countries out of the top
ten. The many OXpeditions and the ac­
tivity from OX spots slowly erodes the
demand. Many that are candidates get
worked while they are on the way to
the top. Thus, on examination, I hope
my other six never get to the top.

From the Pileups
Jan Gould, WA6YQW/KH5 is re­

covering from the terrible plane
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2

20 Meter C.W.

C.W. and Phone

20 MeIer Phone

836 YU3APR
837 W5SG
638 WB3CFD

12&5. .. KSGKC
1266 . • ,W8-(UBD
1267. •. SV t EX

1931) U" III " W
1936 UB5l8F
1937 U02"P
1938 U02GEC
1939_ . .UK5AM
HUO.• . DJ4ET
1941 .. .Ot.7lJ
1942 . •. 0l5KU

1M. . U"3-1 70-881
186. • U"g.14Q-113
181.. U" g.161·210

VPX

C.W.

5.5.B.

WPNX

DK.SY.
DK.SY. N6FX, OK3YCA.. OK1DI< W,
UA3RM. U" 9MR, U" gy" u,
120MK, Ol<31F, OK3YC" . OK1DKW,
U0 2GEC.
OK. SY, U03GEC, U"gy"O.
WB8YQX.

J A 7 A RM , DK.SY , O K3 YC A,
UA3RM . UA9MR, UA9YAQ, UWllSG,
OK2BJU, J"7ARM , 13H DH, UA1"J,
UA 3RM , UA9MR , U02G EC,
UA9YAO.
DlI ES, YU1SF, OK3IF, DK4SY,
OK3YCA,OK tOKW.
K5GOE.

832 DF2RG
833 WBII YMR
834 . •. WB.SXX
1l35 .• . YU3FK

1261 . •. 1IH" G
1262 . .. KB80B
1263 . . ,K6BMX
12&1 ...JA6CM

1926. , .0K3CFF
1927 0 K2BJU
1928 WB3JRU
1929. • .VEt " NU
1930.•. ISllNlA
1931 ... U" 'AJ
1932 . , _UA3QEl
1lD3 UAJRlol
1934 U" iMR

161...Wl7"CP

182 .•.U"3-123-213
t S3 U"3-121.3OO
184 U"3-127·333

15 melefS:
20 melll'S:

. 0 meters :

80 mete ' s:
160 mete's:

Aslll:

E""ope:

NO. Ame,lca :

OCeani a :

lol,.ed : .-00 WITT, WBlYlolR, wssc. W8JCFO. 500
WDiEPE, OF2RG. WB3JUK. 550 K5GOE.
WB4SXX, W88YOX. 650 YU3FK. 700 1<9XJ.
OI<3lF. 12lolO P_ 1SO I1H"G. 800 W9N0 . 850
OI<4SY. 900 OKlIO, YlJ3A,PR. 950 KSUG 1000
UA3FT, l 1SO N6FX. 1500 K2PO" . 1600 N4Mlol
1650 W2NC.

SS8: 300 K5GKC. W8-(UBO. 350 WB3HPJ, KB80 B,
JA6Clol . .-00 weooov, WDiEPE, K5GOE,
"G.l, U"3IJ. 4SO W3GXK . 500 WB8YQX.
J"3XRC. lOll W 1BPM, 12MOP, 8OOCX9CO. 850
N6F X.

CW 300 WB3JRU, VE1ANU . ISIINZA. U" 1"J.
K6BMX, UAJOEl, UAII IAW, UB5l0F. UQ2" P.
UQ2GEC, DJ. ET, Ol11J, 0 25KU. 3500K3CFF .
" G5C. U"9M R, U"9""B. • 00 OK2BJ U.
ITIIVoa. JA1ARM, 500 U"3RM, U23ER.
UA9YAO. 600 OK3YCA. 650 K9UON . N4YB,
700 OK1 KOR. 13H DH 800 F8CRT, 850
VE6CNE. 900 VE1MF, 950 N6F X. 1000 YU1SF.
t300 WA2HZR.

The WPX Program

Mixed

Endorsements

Compillte ' \l ies and app lic:al lon l orms may be obtain·
ed by sending a Dusine55·size, se lf -add'"ssed, s tamped
enyelope (foreign staHons send 8"1' a postllge 111I1•.."ail
desi,ed > 10 CO WPX AWARDS. 51)1 4 Mlndo' a Or., Tor ·
'linn, cem 90505. U.S.A.

(The OX Bulletin) VU2GO, Gopal, a
famous Ind ian DXer, was killed in a
bus acc ident. Gopal was one of our
few chances to get perm ission for a
VU7 Laccadives operation. (The DX
Bulletin) Looking for KH6 on 80 meters
to finish up 5BWAS. (WB3AKI)
YV0USB, Aves Island. If you've
wondered why this operation didn't
come off as schedu led, there's a good
reason. The fel lows who planned the
operation didn't know they wouldn't
be going to the Aves Island they
wanted to go to, and didn't realize it
until everyth ing had been packed and
the boat was ready to leave. It seems

Chris Pemberton, 3D6AC (left) visits
with Hal Hickey. VE78TV at a recent
Frasier Valley OX Club meeting.

(Photo by W7EKM)

CBA. Further to his report, we've heard
that BP2A license does. in fact , exist.
But we understand that it is only for
listening purposes. (Long Skip) The
1980 Alaska OX Associat ion off icers
are: Pres-KL7AF, Tony Smaker; VP·
KL7RA, Richard Strand; SeclTreas­
urer·AL70; and Activities Manager­
KL7PJ. (ALlD) BV2B, KP4AM, G3FKM,
YB7AAU and JR1ZZC are among the
thirty plus DXers registered as of 1
May for the Big DX Meeting in Seattle
the last weekend of July. This is part
of the nat ional ARRL convention.
Wr ite N7CY or W7LFA. (Totem Tab­
loid) Maria, HH2MC was badl y injured
in an automobile accident. He was
returning from his mountain aTH with
his XYL, HH2YL, and friend HH2BM
when the car went off the road, All
were injured slightly, but Mario spent
some time in the hospital. He Is now at
home recovering, (ORZ OX) K6LPLl
KH3 produced 12,180 contacts in all
CO Zones and 125 countries during six
days of operation, His next stop is
FS7, French St Martin, for a vacation
and a little operating. (The DX Bulletin)
Have HW·101 and tribander on from
Diego Garcia. Hope to have amplifier if
can find loaner. Averaging over 100
asos a week since starting here. Our
crew Va9TT, VQ9JJ, VQ9TR, Va9DM,
V0 9WE and Va9JP operated the club
station V0 9CI for 1,105 contacts dur­
ing recent contest and hope to operate
others. VQ9JJ is leaving after 18 active
months of operating from the sing le
club station. (VQ9Tn Jerry, TU2IN, is
active from the Ivory Coast most days.
Usually he can be found around 28.592
MHz from 1600 to 1800 GMT. (ORZ DX)
Another big Pacific DXpedition in the
first stages but headed out soon.
Hope to activate, Midway, Wake,
Johnston, Palmyra, Kingman, Line
Islands, and to Polynesia. (AA6DX)
KL71RT package of 5,000 aSL cards
headed for the outgoing ARRL aSL
bureau lost in the mai l. Most cards
headed for Europe and South America.

1908" .JA8CLN
1909 waeooc
19lo waleXK
191 1. , . K5VRx
19' 2 , .. WBlLXM
'9'3 , .. U"9MR
'11'4 , •. U"3"H
'1I'5 " .UK30"H

4198 .• ,W6AQ
4199 . •. K1VJH
4llOO . . ,K1VA
.-aol .. ,W4CEB
4802 WB40 PG
4803 OHI LF
4804 .• ,VE1 MF
480!'> . .. W7GUR
4806 .• .9M2FK
4807 .. ,UV3Wl
4808 .. ,U A6L BO
4609 .. ,VA9AAX

1899_. .W08JAB
1900 ... N8ACA
1901 W04ABN
1902 W3KFO
1903 W6KBB
19O<l. _.WA20YN
1905.. 11ZZL
1906 1'\040
1901 WBIRL Y

478!'> . . ,O N7EJ
4786 . . ,W9XK
4187, . ,AI3A
4788 . . ,W3NF
4789 . . ,WD8N BO
HW , . ,JA20DB
479 1, . ,WI RT
4792. • N9ER
4793 .. , 1(4TFI
4794 . . ,WBBTRW
4795 . . WA 4SK E
4796 . . ,W2WZ
4797 _. K3JGJ

15 MeIer C.W.

"pplicatlolls alld .ep,IIlts 01 the lates, '\lles may be ob­
tailled Dy sending a sell add,essed stamped envelope
(30 cllntS) size 4'h " 9'1, to trle WAZ Manage. , ltlO Hal·
jsman, W4K" , lO44 S,E. 43 51'_1. Cape Co'lIl, Flo,ida
33904. "ppllcants for wardIng aSl Ca.ds dl.ecl 10 thll
W A.Z MI-nagll' or to a check point should include sull1·
clenl postage for the sale 'etu'n of trlel ' aSl fa,ds, The
p'oceSSlng 1l1li lor 1111 C.O. "wa'ds Is S5.oo.

103 WA4GHQ
104 N&O$
10!>.•. UK2BAS
106...UA.3ACI

All Band Worked All Zones

45 • ,J H1JGG
~ .. WB8TL I
47 , .. WBlRLY
.as JH6TEW
49 N811

5.5.B.

The WAZ Program

10 MeIer Phone

26 .•. N4MM
27 .•. JH6HVC
28... JH6CAl
29.• _ SM~KT

30..JR6RRO

m . , .WAtTUW
M .. , U CXY
29.t VE3BDE
29!'> W~LIB

296 W1JAl
297••. JAOC M
298 ... UK2BAS

crash on the recent Pacific DXpedi·
tlon . Jan is very thankful to the 4,000 +
amateur well w ishers who came tor­
ward with cards, letters, flowers,
cablegrams and calls, (Worldradio) OX
will miss one of its most avid OXers
with the pass ing of si lent key J im Fisk,
W1HR also the edttor-In-ctuet of Ham
Radio and Ham Radio Horizon, (HRR)
China. Word from Tommy Wong,
VE7BC, is that BP2A is not for real and
that he is still working on a license for
himself. Also, he's still looking lor
electronics oriented educational ma­
terial and you can save such material
for him, then send it in bu lk to his

Say You Saw It In CO August, 1980 • CO • 67



THE WPX HONOR ROLL

The WPX Honor Rol l is based on the current con f irmed pre.rxes which are sub­
-mttted by separate application in str ict conformance with CO Master Prefix l ist.
Scores are based on the current prefix total regard less of an operator's all-t ime
count . Honor Roll must be up-dated annually by addit ion 10, or to confi rm present
tota l. If no up-d ate, f i le will be placed into "i nactive" until next up-date. No fee re­
qui red for addi tion to Honor Roll.

1855 .. , .. ,Y U2DX
1814 , .... KfiJG
1814 . • .K6X P
1808 . F9AM
1805 W4WV
1636 W3PVZ
1626 W2NC
16 10 , ,ON4QX
1609 _.. ,VE3GCO
1605 N4UU
1600 , . . , .. ,K2VV
1577 . ... YU78CD

1536 W7llC
1525 .. W2NUT
1525, .N 4M M
1514 . .. W9DWO
1512 , W4BQY
1462, .. , .. , ,OJ 7C X
1454 ., .. , .. , . K5UR
1408 ,N6CW
1401 .' .PAIilSNG
1350 , KE4 1
1332 , .. W9FO
1307 , .. , .N9AF

MIXED
1287 N4NO
1286 .. , . AA4A
1283 N6JV
1275 N2AC
1275 NBAV
1260 12PHN
11711 , .. , .. VU10DS
1179 VU1AG
1155 . .. WBCNL
1150, .WIilAUB
1146 DL1 MO
1139 ., .. , K6ZDL

1129 ,N6FX
1126 K5D B
1109..•.... , . . 16SF
1095. . . .IIilJX
1066 , .. WA1JMP
1048 , .. JH1VRO
1015 ., ,WQSFU
1010 IN3AN E
1008 WA2AUB
1002 . . PA.2TMS
950 ,PV40D
950 ., .. , K8LJG

902 __ . K6DT
873, " . N6JM
855 . , VU2CBK
852 SM3EVR
851 .. KBCH
848 W6AN B
782 VU4EBL
758 , . ,UA3FT
700 12MQP
668 . . .N8 11
644 OK7XX
605 14BFY

The new Frasier Vafley DX Club offi·
cers gather for a group picture. This
year 's officers are from both sides of
the British Columbia /Wash ington
border. (I to r) AI, W7EKM - president;
Terry, VE7BFO - secretary/treasurer;
Dick, N 7RO VP; and Hen ry,
VE7WJ - club contest and awards

chairman. (Photo via W7EKMj

1706 ..... , . FllRM
16&4 .. , .. ,IIilAMU
H'10 ., . , ,K6XP
Hi06 ,IIilZV
1600 , W4UG
1548 ., K6JG
1430 . , .. .I 8KOB
1400 .. , .. ,18YRK
1350 ., .... N4M M

1300, ., , .,K2VV
1268 , VU7BCO
1229. K5UR
1225 ., ·,ZL3NS
1207 WllOWO
1200 .. . .. 14ZS0
1193 .. PAIilSNG
1145 N4UU
1102, AA4A

S.S.B.
1051 .... ,WB2NVM
1050 , .. , .... ,N25S
1017 . , .DUMD
9112 . , WavOB
989 , .. , . DJ7CX
967 , . ,PA2TMS
962.. . .Ol5EV
962 YU70DS
957 , .. ,W6RKP

c.W.

938 .. , OE2EGL
932 , .. , W6YMV
909 . . , . , . PV3BXW
908 l l MBX
900 .. , JH1VRO
8ll8 W4BOV
681 . N4NO
84 1 , .. , VU1AG
654, N6FX

839 W2N C
82 1 .. , cnUA
804. , WA.2AUB
760 N2AC
7511 ZP5RS
716 ., ,16NOA
706 W A2FKF

One reason Ken Palmer, K2FJ, keeps
going to the Caribbean: "One of the
pluses " of my DXcursion to Barbuda
Island is the lobsters. " His operation
from K2FJIVP2A, Barbuda Island,
was from the same cottage as K7SE.

til W'I'Uf UI1' IISTATltS
~OTI"''''"D >.>rrIl.LI:S

""'" _ " .~ t-i-,.o• "_,,
."I, , ,,"-
1"".0 ,,, " n ...

Don and Lynette Jerome are two re­
cent recipients of the CO DX Awards.
Don, N7ASL, prefers phone wh ile
Lynette, WB7TFT, is the c.w. opera­
tor. Between the two, the rig never
coots off and the rare ones seldom

get away.

recent VK9XT operation. (WA7CPT)
(ed. Remember that unsport sman-like
conduct is grounds for dismissal from
most awards programs including
OXCC. If you don't l ike what you hear,
several notes to the OXCC desk can
cause the chaos creater another kind
of chaos.) Word comes from HB90P,
al so 5RBTV, that he has no plans to
return to Malagasy before September,
1980. (VERON) What was Don, W6AM,
OXer extraordinare doing up a tower
doing antenna work at age B17 Getting
national PR for amateur radio that's
what. (H RR) Peter is now home in
Europe and S2BTF is o ff the air. (Long
Skip) Mid October is the new forecast
for a 7J1, Okino r ortsh tma operat ion
by JE6NEM and JE6NLL. These re­
cently-licensed ops shelved the May
date when they scrapped a round-the­
world diving tour for a crew-berth on a
Pacifi c fi shing boat. We hope the
delay will replace the intended 10 watt
transceiver with something more po­
tent. (LlDXB) K7RI didn 't defend his
WPX phone ti tl e s ince his antennas
were down. But their replacement is
up. An impressive phased pair of
40-foot ·boom trtban cers and a
a-element 40 meter beam . All on a
sing le small c ity lot. (To tem Tabloid)

656 EA2DP
650 ...• .. . KBU G
647 . . . , . .W9DYl
628 ., .. , W1WLW
612 ... . ,WA2AUB

877 , ,.16SF
851 KH6HC
833 ,LZ1 XL
808 , .. , . . 15Il
802 ., .. , ., . PV4D D
756 . .SMIilGMG
709 . ..DU MD
700 ..... • . JHlVRO
679 I\VRL

there are two Aves Islands . . . actually,
there's the one we know as YV0 which
is up in the Caribbean, just west of Do­
minica and then there's a group of
them called Islas de Aves, also in the
Caribbean but ju st east of Bonaire.
Well , the group didn't find out until it
was almost too late that the transpor­
tati on they'd arranged was going to
the second spot. . . which was not the
one they wanted. So they unpacked
and went home. No plans have been
made to get to the right spot, at least
not yet. (Long Skip) The QSO grinding
team of Iris and Lloyd Colvin , W6QL
and W6KG ground out 10,000+ con ­
tact s from HI6XQL. Their DXpedition
as J3ABV, VP2SAX, J6LOO, J7oBB,
VP2KAH and HI6XQL gave out over
55,000 QSOs. Their fun was our re­
ward. (The Dxer) I would like to be a
QSL manager for a OX station.
(KA8AKL) We are reporting OX info for
SITX Dxers. The Pile-up is an Amer­
ican sty le version of the Geoff Watt DX
News Sheet. With a lot more inputs it
may become a Texas versi on. (KSDB)
ZoBTC, Ascension Island with an out­
standing signal on 160 meters, is requ­
larly near 1827 kHz from about 0630
GMT. (LlDXB) Couldn't believe the
unsportsman-like conduct during the

1110, ,K5UR
1088 ' .. 12PHN
1067 V01AW
1062 ,WAlKO!
1013 , , . K6lDL
976 N4 MM
966 . . YUIAG
925 __ . __ . YU I ODS
912 ., ,N6FX

~ K2FJ·PJ5

1251 N6JV
1234 W9FD
1168 ., G2GM
1165 .. , W4BOV
1150 , .. W3ARK
1150 , ,K2VV
1124 , DJ7CX
1123 __ N4NO
1116 N2AC

~IM ''''1''''"..... ."""

1524 . , .. ,W8KPL
1433 .... , . W2N C
1432 . .ON40X
1414 DUOT
1368 .. , .. , . K6JG
1329 , .. K6XP
1327 , N 4UU
1304 WA2HlB
1268 YU7BCD
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5.5.B. Endorsements

C.W. Endorsement

CQ DX Awards Program
5.5.B.

NONE

The lolal number 01 aet iwe coun,,~ aa 01deadl,'" ",as
319 Complele .ules and appliealiOn lorms lor II'Ie CO OX
A"'ards Program may be Olliaonec:t ~ tend,ng a buill·
ness size, No. 10 ......Iot>e ... MIf.wdresaed and
Siamped 10 CO OX A"'ards Ma~: BIlly Will ,ams.
N4UF: 911 Roo SI. Johns Or" Jac_IlOtI...... F.. 32211

"""

Answers: April CQ OX Quiz
1. K1MM
2. W7PHO
3. Geoff Watts
4. RSGB
5. 4W2AA
6. Herb Becker, W6QO
7. W3HNK
8. UA0ALK
9. DM East Germany

10. Six
11 . IY0KOW
12. T3
13. A22, HS, sa, T4, 7P
14. Canary Islands
15. WA3HUP
16. UF6 Georg ia
17. 500
18. KH9
19. Mongol ia, China, Siberia
20. ON4UN

Answers: July OX Quiz
1. Any o f 6 of the fol lowing: Mexico,

Philipp ines, U.S.S.R., Venezuela,
Yugoslavia, Ceylon, Peru, U.N.
Geneva, U.N. New York, Haiti,
Yemen, Israel.

2. Mixed WPX, S.S.B. WPX, C.W.
WPX, WPNX, VPX and WPX Award of
Excel lence.
3. Venda
4. JY1
5. TV
6. Zones 2, 18 and 19.
7. False
8. True
9. TV

10. OY
11 . 31
12. False
13. Alabama, Tennessee & Kentucky
14. Red Sea
15. False
16. All are surrounded by one coun­
try.
17. Iraq and Saudi Arabia
18. a.) Only on c.w.
19. KV4AA
20. Sarawak

CQ Award Certification
To reduce the cost o f CO OX

Awards and to expedite the paper
work, local certi fication of the OSL
cards is authorized. Specific check­
points have been identifi ed to check
your OSL cards. This al lows avoiding
the mall system and thus the risk and
expense.

We wou ld like to welcome C. La Mar
Ray, W9LT to our checkpoint team. He
lives in Grabil, Ind iana.

From t ime to time we like to recap
our checkpoint team for your info rma­
t ion. For those res id ing outside the
U.S.A., you can use a recoqnlzec na­
tiona' amateur organization (e.g.

647 •. , .....OK1JMW
B<IB •......... TG9RN
649 .....••• ' AF20
850 WB3H TK
851 JH4PRU
852 ,G.COK
853 ........• . K40SK
854 KIWJ

250 .... WAIITUWI25I
250 ....••.. K1WJ1252
250 ..••.. K9UAAJ250
200 W~HMI2 19

200 WA2SRM/200
150 K4OSKJ I 52

. 27. • . • . . . . .WB.FOT

. 28 •.•...•. WQ9GSU

WA7JRUSU 10 WBUV
WA7JRU.X W8lZV
WA7UWEJC6A K.ZGB
W08QGOIKH7 10 KH5JEB
XE1AL 10 WDBNKT
XT2AU 10 WA 1ZEZ
XT2AX 10 OJ8XF
Y89X 10 JA1 UT
YB9ACL to W. OO
YC1BZ 10 WAQYJA
YJ8YS 10 nrcn
YK1AN 10 OJ9ZB
YS9WP 10 K1MM
YW1AVO 10 YV1TO
YX1DlG 10 YV1TO
ZD7MQ to N3ANH
IDBHH 10 W4F RU
Z08TC to N2CW
ZK1AC 10 G3RWU
ZK1CA 10 ZL2UW
ZK1Cl i o G3ZXO
ZS3Hl l 0 WA1ZXF
ZZSCA 10 K.BA I
3BBCO 10 JA3DYU
3B7CF to 38BCF
3C1 HJ 10 EA4HJ
302lK 10 W6EDN
3D6BW 10 G. AVA
4S70X to WB2VFT
4S7MX 10 SM3CXS
4S70ll0 WQ JRN
5B41J 10 OEBHFL
5B.IZ to OE2EM
5ULRM 10 HK4lR
5l5AY W.LZZ
5Y7GE 10 WB3PYA
5Z4YV 10 JA2AJA
5Znw to YE3AHY
6D2AF 10 XE2AFK
6WaAA 10 WfWLFM O'
6W6AA 10 OJ3AS Of
IWaAR 10 JH1ARJ
&HJ 10 N6TJ
I~MI 10 YE3JTQ
I~MN 10 N5ASE
&~Nll 10 WllSA
107AP 10 NlN I
107AO 10 OUEM
107AA 10 K2TJ
9A l 0 NU 10 I. ZSO
iG1AP 10 IIlLCJ
9Q5Gll l o W1KTI
9Q5VT 10 K5VT
I V1\JH to G3VJG
IX5lE 10 SM51B
lULL 10 WfWRRK
IUNP 10 W3H NK

C.W.

839 WD4DZH
840 IBHZT
641 KB6GU
642 WBaTl l
843 _ KB2EO
8« KIIFA
64S ,XE1XF
646 WA71LC

. 25 0K3CFF

.26 WB3FIY

310 IBK08l317
310 W3GG1311
310 ZlIAG0/312
300 W9YOBt302
250 WA6TOOI259
250 WA4Tl ll258

TG'Al l o K8H V
Tl5EWL 10 AGtK
TInE 10 TInE
TWM 10 W5RU
Tl&SW 10 W5AU
TN6AJ 10 YI SlO
TR8OCO to GBRW
TAIPO 10 F90N
TU21A 10 VE3ECP
TZ. AOS to ONIBC
UA1PAl i 0 UA10SM
YE38VDlST2 10 VE3FRA •
YK2DIKlYK9 10 DJ5CO
YKIINM 10 OJ5CO
VK9NSllH 10 P29JS
VK'XT 10 VK30T
VK'KH 10 VK5WV
VK'AM to YK3AKK
VP1A \0 WBIIITNY
VP1CS 10 KIII CS
VP1Kl l 0 JA2AAQ
VP1 Rl B to WBIIITNY
VP1SAR 10 WBIII ISW
VP1SWC 10 KAIIIBCW
YP1WG to WIDEL
VP2A to K4PJ
YP2AK IP K4PJ
YP2AZF 10 OE3AlW
YP2AZO 10 OE3ALW
VP2E to KSN B
VP2EES 10 K4YTE
YP2EEu 10 WA.ZSX
VP2EEV to KSND
VP2EEW 10 W08ALG
YP2KAH 10 YASME
VP2KAK to WBBLOH
VP2KAL 10 WBBLOH
VP2KAM 10 WBBLOH
YP2MFC \0 K1ZZ
YP2Ml i O K1RH
VP2VEC 10 KBO XU
YP2VFE to WBBFCR
VP2YFl lO K1IJU
VP2VFT to K1IJU
VP2VFU 10 Kt lJ U
VP2VFY 10 Kl lJU
YP2VGF 10 WA lGXE
VPSDX 10 W5KHT
VPSEE 10 WA.FBH
VP5JPll l o N4ZS
VP5A1T 10 WB5EUP
YPSWRJ 10 W85UEB
VPlAO 10 W3HNK
V09DM 10 KIll
V09RM 10 WB2GTW
V09TT 10 K65MZ
V55M,. 10 K1 MM
V$5$S 10 JA4ENl
W6ENKJKH.lo WB9M FC
W7KEUIOA6 10 J HBDSC

HH2PW 10 W09GSO
HH2VP 10 NU R
HIIXOl l o YASME
HKIBKX 10 WfWOFH
HliKY 10 WBYGA
HLIUO 10 N4CPR
HM5KY 10 W4KGH
HP1XEK 10 0 llHH
HP1XOJ 10 WB3KGY
HS4AMllo YE3FXT
HY3SJ 10 IIIDUO
IP5QNU 10 I~HCH

J3A8T 10 W6RGG
JSAO to SM3CXS
J6lET 10 WB2MM V
J&LlA 10 WB6FCA
J6UA 10 VE3GWY
J6LOU to KA4BOT
J7DBB 10 YASME
J2&C B 10 IBJN
JAIPIOIPZ 10 JH 1EDB
JD1AKE 10 JF1ACZ
JW1S0 10 LA5NM
JY2RZ 10 WB4RAJ
JY.MB 10 OJ3HJ
JYlIlO 10 WA4DXl
K4FWIVP2K 10 K4FW
K5UAlKH2 10 K5UA
K7SElPJS to K7SE
KIIEFI8Rl to K1 RH
KAIOC 10 WD4NKZ
KC.USR to K9VFY
KH'AC 10 K7ZA
KP2A1J7 to K2TJ
KV."'" to K6PBT
N. HIUTT& 10 ONSNT
N5AMINH, 10 N5RM
NP2AB to KBOHC
NP4A 10 W3HNK
NP4Au/yV5 10 YV1TO
OH'AM 10 OH2B BM
OYSJ 10 YASME
P~C 10 YK2BSM
PJ&UC 10 W3HNK
PJlGR 10 WDIIFNK
PPiMAG 10 PYlMAG
PR&ZPJ 10 W7BUN
PY.llW 10 PY2JO
PYIJY 10 PY2JO
$28TF 10 MRU
SRSlPZK 10 SP2FAX
T2TC 10 W7CL
T3AC 10 W5R80
T3KC 10 MRBO
TA2FM 10 VE1BBS
TA2KS 10 G3SJP
TO'Al l o KBHV
TGiGl 10 K8HV
TOIIML 10 I'.5BDX
TGIIYN 10 " WDX

QSL Information

-UXFP 10 G4J8T
A4XIA to OK2UW
A4XI0 to K2IJ l
AUIR to OK2UW
A4XYK to G3nc
A6.XJA to PA' l P
A1X8 10 OJ9ZB
A1XO 10 WO<t PYF
A1XE 10 OF4NW
A1XM 10 OJ9ZB
A228T 10 OJ.FZ
A350E to W81D"'A
A35EK to w al Dv A
A35Flto WB10 VA
A35PF to K9l $A
A35SM to w a7DvA
A35TV 10 WB 70 ... A
A35YV to WB70 VA
AHaA to WB5FBN
AP2ZR to JA6GDG
C5AAS 10 G3lQP
C5ABY 10 N4BPP
C5ACW 10 DZSOU
C6ACY 10 K4ZGB
C31SJ IO OL1H H
CN3RM to EA30G
CNaCG 10 F6ETl
CT2CB 10 KBSGL
CT2CE 10 AG1K
D68AM 10 F2ZG
068AR 10 F6ACB
OF4SUIST2 to OF4SU
OJ1USlST3 10 OF2RG
OJ1SBlTJl 10 Ol6KB
OK510i$T2 10 OFI BP
Ol7SBlTJ1 10 0L6K8
OU1MRC 10 JG3CAE
EA6G8 10 WBlOOC
EA91E 10 EA9GZ
EElURE 10 EA/lAK
EI5VI005 10 EISC
El7A 10 Ol2GA
EP2GY IOJ H1PLL
F81XY 10 F6CIU
FBaZO 10 F6EYB
FC9VN 10 F9VN
FGnD 10 F6AlN
FHICl l o I1KFB
FKICK 10 IlPO
FKIOD 10 WB3JUK
FKlBW 10 OJ5CQ
FK'CO 10 OJ5CQ
FM.FJE 10 F5VU
FOIDX l o K 1MM
FR7BP 10 WlAX
OSCTB l o W3HNK
G840"'" 10 G3FX8
H31lR 10 WB3KGY
HBfBEI IO H898EI
HOIMM l o K IMM

BV2A, Formosa is active on 15 tool !
21023 kHz. (VERON) VK0RM on Heard
fai led due to equipment and operator
problems. But made 65 contacts. Have
faith, P29JS is working on the solu­
tion. (The Pile-up) If you want Mariana
Island OSL cards do nol use the KG6
bureau . . . . try the Mariana KH0 OSL
bureau via Box 7388, CHRB, Saipan,
M.1. 96950. (KH0A C) OL7FT trip to
Albania is off for the lime being. (HRR)
J01ALM and JD1ALE are on Ogasa­
wara Is land. (VERON)

Novice WPXer
It appears that in th is day o f multi­

ple call prefixes, working WPX is not
l imited to the most avid or to the extra
c lass. The f irst WPX award was re­
cently awarded to Bern ie McClenny,
WB3JRU a Novice. (Ed. Makes you
want to unp lug your linear . . . doesn 't
it?) Congratulations Berme l!
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INTERN ATION AL CRYSTAL MAN UFACTURING CO., INC.
10 N . Lee. Oklahoma City. Oklahoma 73102.405-236-3741

The ICM TV-4200 Satellite
Receiver is completely assembled and includes power supply,
tuner control circuitry and power cable . Available now.
Shipping Weight 12 lbs.

PAICE $1,995 1-9 QUANTITY

3IS1 .GO
lMI."

"'''SUS

IM5.2f1
lMUt.....

KARC
Tac Ohsntna (also JARl
Awards Managers)

Walter Gryhalter
Claude Ronsiaux
Dr. E.J. Allaway
Etienne Heritier
G. " John" Nucciott i
AU Al medal
Karl Pekka
Central Radio Club
Tague Eilman
Osten Magnusson
Polski Zwiazek Aloweow
Ad Sahderse
Gran Gogo
George Gauei

Asia
HM1 AS
JR1FRD

PL·2!l8
SO-",
PL·2S8 CBa""l)
1 h. audio palch cable wi!h
RCA 1ypII pIuovl on .acto....
Raduc.. UG·115 or 116
UHFT (M3Sl1,....

- l h iP9inO 3OcIpI<g.
FA£E CATAlOG - Y1$AJ IoIASTERCItAflG( - COO AOO SI ~

Fl IIS AOO n.

NEMAL ELECTRONICS
5685 SW. 80th ST.. OEPT. U . IIIIAMI. fLORIDA 331U

TELEptfONEI3051661·5»4

COAXIAL CABLE SALE
MIL SPECS_POLYETHYLENE

R0213 nonconlaminatl"lil 32&111.
RGlIU 8S""" shield 25.111.
RGllA1U15ohmc 2ScI11.

LOW LOSS FOAM
RGlIU ISO""" chleld 1k111.
RGllU 2OcI11.
RG62AIU IOCJh.
RGSIlJ &cit!.
RG58U lOll'll. loilchleld kilt.
Rolorcablot2·1.6-22ga 11c1f1.

- chippl"ll S3 I I I l ad h.. SI Hch aden lOll.

CONNECTORS

Oceania
KH6DD Pat Corrigan
VK3AMK Geoff Wilson
VK6JS Jack Swiney
ZL2GX Jock White

The above checkpoints, like their
U.S.A. counterparts, can provide infor­
mation and forms. Should you have
any quest ions, drop the awards chair­
man a note for the part icular award.
They are listed in the awards status
boxes in this column. .

73, Rod, W70M

JARl) or one of the foll owing:
Europe
DL3RK
F6MS
G3FKM
HB90X
laKOB
LA5QK
OH2PQ
OKlOKR
OZ1Wl
SM5DQC
SP5BB
PA0MOD
Y02RVS
9H4H
Africa
SBAAF Mic Prinsloo
ZE2JE Mrs. Malley Henderson
North America
KP4AM David Novoa
VEl RY Stanley Parsons
VE3GMT Jack Reed
VE7AFY HA Martin
XEtAE Juan Cedra
YS10 Oscar Orellana
South America
CX78F J . Neil Watkins
LUtDJU Carlos Hardy
PT2VE Remy Flores Toscano
YV5AIP Minguel " Mickey"

Delagado

OPTI ON S I A ~ a , l a bl h l Y to be announced I
AFC
Remote tuning
Additional aud io frequencies

DIMENSIO NS
4 )1.H x 14JilW x 120

FULLY TUN AB LE
Covers all satellite channels
3.7-4.2 GHz band
DUAL AUDIO OUTPUTS
6.2 and 6.8 MHz aud io standard.
Others available.
EASY TO USE
Simple tuning
Bu ilt-in LNA power supply
Output levels comoatable with
video mo nitor or VTR input.

International incorporates advanced
technology at its best in a fully pack­

aged and assembled receiver covering all
satellite channels 3.7-4.2 GHz band. Standard dual
audio outputs provided at 6.2 and 6.8 MHz. Other
available.
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leg.1 power. The 2KD·51. a 2000 w.« PEP Input (1200 w.« PEP nominal
output) RF IIne.r .mpllller, covering the 80, 40, 20, and 15 nMt.r
am.tueur band.. II oper.t.1 with two Elmac 3·500Z gla.. envelope
trlod•••nd a PI·L pl.te circuit with. rot.ry . llver plated t.nk coli. Price
$945.

Irs A FACT.•.HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIAERS IN THE WORLD.
WHETHER FOR AMATEUR RADIO. COMMERCIAL OR MILITARY USE, WE OFFER A CHOICE OF AELD PROVEN STATE­
OF-THE-ART UNITS TO AT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

~Z;VP' IKD 5 ...the newe.~;;;ber of the fam;;; "Henry ml.t.k., the 1KD·5 I. no .Iouch. II. 1200 w.« PEP Input (700 w.« PEP
<!::!YAP - R.dlo I.mlly 01 fine .mpllll.r• . And we're .1111 nomln.1 outpul) .Iong with II••uperb operallng characteri.llc. will .ttll
convinced Ih.1 It'. Ihe world'. f1nlllllne.r In II. cl•••. The 1KD·5 w.. punch oul cle.n pOwerful .lgn.I• ...•,gn.l. you'll be proud of. Compare
d••lgned for the amaleur who want. the qu.my and dependablllly of It••pecIflC.llon., It. le.ture••nd II. fine compOnent. and ..'re .ure
the 2KD·5 .nd 2K.4A, who m.y pr.'.r Ih••m.lI.r liz., IIght.r w.lght you will .gree Ih.t the 1KD·5 I•• IUperb ulue .t only $695.
• nd lower prtce Mid who will .ettl. for. little Ie.. power. But m.ke no

-,--,-,--,----=-==-c_,__~-,--,=c_,----,-=_,__c-=_,__...,.....,
--=."0// 2KD-5 We h.v. been lugg••llng th.1 you look Inlld.
i!::!Y/te .ny .mpllfler before you buy II. We hope th.t

you will. If you "11ft Ihe lid" on a 2KD·5 you wHl ••• only the hlgh'll
qu.llty, he.vy duly componenl••nd c.relul workm.n.hlp...•ttrlbut••
th.t proml... long lIIe or conlinuoul oper.tlon In .ny mode .t full

HENRY AMPLIFIERS ARE ON DISPLAY

AT THE FOLLOWING DEALERS

Communications Technology Groop
Oceanside. NEW YORK
Communications World Inc ,
Hlflck ley. OHIO

A G L Elec lron ics Inc, Conley Radio Supply
Clearwater, FLORIDA Billings. MONTANA
ARC. Electronics Inc. Custom ElectrOniCS
Shreveport, LOUISIANA Boise. IDAHO
Amateur-Wholesa le Electronics occ's Communications
'-'hami , FLORIDA Lookout Mountain, TENNESSEE
Associated Radio Communications Douglas Electronic::s
Overland Park. KANSAS Corpus Christi. TEXAS
The Base Stil lion Earl o lst"bUtlflg Co.
Concord, CALIFORNIA Idaho Fll lis. IDAHO
cesne Manna Inc. Electeomcs Inc.
Greenup, KENTUCKY Slllll"Lll . KANSAS
Communicahons Canter Inc G ismo Communications
Lincol n. NEBRASKA Rock H ~ I . SOUTH CAROLINA

And don'l lorgel the rill 01 Iha H.nry family of amlt.ur
.mplltle,.._The 2K-4.... the TempO 2002 high pOw.r VHF amplltler Ind
the broad line of top quality .a4ld .llte amplifiers. Henry Radio 1110

HI Inc , QUll d Elect ronic s Co.
Council Blul!s, IOWA Pensacola, FLORIDA
H. R Electronics RadiO Who lesale
Muskegon , MICHIGAN Columbus. GEORGIA
Hllmtron ics Inc RadiO World
Trevose , PENNSYLVANIA Oriskany. NEW YORK
Hobby Eteciromcs Center RadiOS Unlim'ted
College Park. GEORGIA Somerset , NEW JERSEY
Industrial Distribut ing Co , Sha~er RadIO
ollIlIlS. TEXAS San Jose. CALIFORNIA
Kryder ElectronICS Slep Elec tronics Co
Oklahoma Ci ty . OKLAHOMA Olio, NORTH CAROLINA
N & G DIStributing Corp Stephens Electronics
MllIml . FLORIDA Corpus Chrish. TEXAS
Norb.rs EleclronlCS Inc Tu l ts Electron ,cs
Spnnghe kl . MASSACHUSETS Medlord, MASSACHUSETS
P AC E Englnee"ng Uni~ersa l Amateur RadiO Inc.
Tucson, ARIZONA Columbus. OHIO

o" e ,. the 3K·A and 4K-Ultra .uperb high power H.F. ampllfle,. and a
broad line 01 commarclal FCC type accepted amptltle,. fOt two .ay Fiji
communication. coverlng the range to 500 MHz.

11240 W. mym,lc Blrd_ llJs "".,.. C. - 2131417-B70, Mra~V'J'I&~iro·931 N. Euclid. An,helm. CA 92801 1141772-9200
Butler. Missouri 64130 816/619-3121
IfW TOll FIIEE ORDU IUMUR: 18001 42J.elI31
for , n stiles ex:eot (;JI,IOfl'" """- ....., ,, c-.__
Callt reSOdenlS pIe~w e,11tolled on our '~ul" IlU"'Ders
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You can have local and regional v.h.f.lu.h.f. QSO's and
maybe even an inversion DX contact or two, with this
compact beam within a beam configuration.

A Three Band Array For
144, 220 and 432 MHz

BY T.E. WH ITE· , K3WBH

S implicity and compactness are the
criteria In this antenna design. The de­
sign parameters inc luded someth ing
that could be mounted on a 5 to 6'
length at mast, easily turned by a me­
dium duty TV rotator and a maximum
breadth of 6 ' or so with a depth of 4%

-36 Lake Ave., Fair Haven, N.J. 07701

to 5 feet. The antenna should also try
to approach 10 dB gain on 2, 12 on' '1_,
and 14 dB on 314 meters.

The idea of putting together 2
dipoles end to end, backing them with
a reflector, fronting them with a com­
mon director, then adding a similar
lashup 314 A apart, is nothing new or
startling. You could even leave out the

reflector. But i t's a good way to gel
10-11 dB in a compact area with a low
wave angle (Fig 1).

This is what we've done for 144 and
432, the latter frequency having 2 un its
side by side as filling in a sandwich. To
save weight and material, we dispense
with the reflector on 2 meters.

For 220, we mount a si mple Vagi (DE

"" I11" --~...---- 11" - - ---1

ELEMENT SPACINGS

I I 9" I I II 'I - 6"---o;---'~'---",---",

I "'M
support

'see Fig.~
F

36"

Mast l.-

36"

0 2
23~,..··

03
23"2' ·

D.
233,, "

I
2M
DE
14"

2M
O,R
J1"

"'M
reflector

lSI TOP VIEW

NOT ES:

t of mast to rear 01 boom · 20' 2"
{ of mast to Iront 01 boom " 35' 2"
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""...••...
.~••...••••••••....••.........
.~

.~••...••. n...

I Tlu,·_ " " '. .. . _
COLl' ''S _, _ . .
COLlI '" x...·, ...... ._. ._
COLll"S S'''·' _ ... _.....
DE ..~".,.. _ _
o-"xE l __.
GOJI$E~ ..S. ·.. _ . . _
GOJISE' ..S••' _ , .
"u lElI$ " ' _D _
H,c TE"S H' _J!' _
H""~H Dx·_ LV _
HE ATH 0 " _ _ ...•......
"EATH " _ ._. _
HE ATH H" ." _
H"ATH S ..
HE " ."", ...."..". "". - ------- ------------ ---- .-­
HE"" " "" ,4 _......" ..
HE DC~
E'IT·IOl.~ ..EOJ _

E"_DC~
..ATl IOQ. .__.. • •••••••••••••••

CUSTOM TRANSFORMERS

EAVY-DUTY REPLACEMEN
TRANSFORMERS

300n to r ighl
side o f mast and

d~"

220 an tenna

,,

'"-4 , ,

(
ao-

' A

Opt ional ba lun
Appro x 26%" loop
52 Of 75fl

xx

NOTE :
May also be fed w,th JOOn line

Tape to ma st

XX

'-.... Carry 19" 10

left side of mast

To r ig

,

' A

144 antenna

,

o _VAC."",CCS:l1t".,_'''. _
_ VAC" ,"" CAS"""". ' .. ,u ""
.. vAC. ' CCS:I1t " .'"'" . ...
_ yAC 'CAS lU1D11 '-.... . SIIS
.. Y"C '"M ' CAS 'UIDII ' ,41 LI .__ AC 'CASDII". '''''. __, ...
_ VcT ccs 'UIDII "" ,4' L' , ..
U Y<:I . _ "' ' .I-Sl.. _ , •
'-'VCI.,.... '" ' _..l. , .
'-' y<:1. $SA . UIDII ' ·........ . .s
J . yCI 'UIDII ' ·. .... • ... """ _ _ w..,... .... _ • I
I-t __ .... """.. DC " L. . _
S,. _;00 • U _ .. DC >31,.' II_

OFF-THE-SHELF SPECIA LS

"'L , . . ... . 0-.." • • • c_u.u........ o
. ... .. MO.. n<S_-......._._ -..._..-_Or_" _ ._ __,

Peter W. Dahl Co .

~~E " _
~TE "' '
"-"'TE " '
...... 'E "' ,
...... TE " ,
...... TE " .
......n " ..,...... ' " ,........~ " ",
. ' 1 "' ,
. ' 1 " -
"L CMOxE
DC CMOxE ,
S..... CHO.. " -

o

3OO!l
lo,ig

1"lildder line

M W

block FB

- - - 31 'h..----I
432 antenna

e
I.

,

o .Har~ lIJppo.-t st id :; from upper crossarm.

Hiltness Cilnied rearwa,d 10' 6" from FA 10 FB_

aeecraoce tun ,ng stub may be installed al FB - FB.

Fig. 2· Feed systems l or the three band arra y.

I'VVII( ........V.,I

HI~DtlU~RTIRS!

CIRCLE 29 ON READER SERI/I CE CARD

TUBE S BOUGHT, SOL O AND TRA DE D
SA V E SSS - HIGH SSS FOR Y OUR TUB ES

.... •007 Fort Blvd ._E I Pa so, Texil$ 7"10 ...
_ Te lephone (915 ) SM-S365 ...

·11-- - - - - - - - - 74" - - - - - - - - - - _

60" 20"

.1

MONTHLY SPECIA LS
2E26 s•.50 7360 $8_25
5728 29 .50 7735A 25.00
a HA 10.80 80<12 19.50
813 28.50 8072 .6.50
61% 8 • .95 8121 .9_50
6360 •.75 8122 sa.oo
686 38 5_25 8236 22.00
6907 .5.00 8950 5.50
709. 66.50 2Ns.641 3.50

LARGEST EIMAC DISTRI5UTOR-CALL
BRAND NEW ' • •• FACTORY GUARANTEEO
TOP BRAND Popula' Rece lY lng Tutle TyPl's

f actory Boxed_ fR EE U ST A.a,labl,,­
In.c loo" l full lone 0 1 R F POW'" T,anSll totS_

M'nlmum O.de, S25_

CeCo
CAl FRO'H VI EW

Fig. 1(A) Front view 01 the three band array, (8) Top VIew 01 the antenna.
Dimensions are in inches.

AIIO'" $3.00 M,nimu m F e>< UPS Ch_ 9"I
. 0 _ II Rf powe. 1<ans,.tOt 2 N6084 $13.50

L,....ar Rf " anSl ' lO r••n stock
Einwc Tubes & ACPl'uo"l!'. '" Stock

W flfl!' or phof1l!' for f,~ Cdfd/Dg.

TUBES-BOUGHT. SOLD AND TR ADED
Premium Prien Paid for EIMAC T UBES

CO

Use 1011 free no.
800-221 ·0860

COMMUNICATI ON S, Inc,
21 15 Avenue X

Brook ly n, NY 11235
Phone 12121 6466300

SERVING THE INDUSTR Y SINCE 1922
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and 4 D's ... no R) in front of each bay
of the 144 collinearNagis, on the same
booms. And since no particular har­
monic relationship exists, we may
operate either frequency without inter­
band problems or pattern distortion.
And since we separate the 1441220
booms from the 432 array by 3/4 Aat the
highest frequency to be used, we have
no sweat here either.

Fig . 1(A) & (B) show the overall setup.
It would be well to construct the 432
job first and set it aside. Note that the
plane of that array is entirely in front of
the support structure, and the horizon­
tal portion of the feed harness is
behind the elements, so no pattern
distortion occurs.

Fig .2 details feed systems for all 3
bands. To avoid bringing 3 separate
feed lines to the shack, an enclosed
weatherproofed 12 v. d.c. DP relay may
be installed on the mast and the 144
and 220 feeders combined. A switch­
able transmatch at the rig sorts things
out.

Fig. 3 has driven element data and
432 assembly details. 1 x 1 wood is
used for the 432 frames, and 3/4 " sq.
aluminum for the top and bottom
booms. All 432 elements are 1/8 " rod.
220 directors are V.. " tubing and 144
members are 318 ".

For the few bucks spent and hours
worked, you 'll be surprised when an
amateur 200 miles away comes back
to your CQ with an FB 9 + signal
report. And since it's so small and eaal­
Iy rotatable (even by hand), take it hill­
topping, camping or any other place
you go.

Yo" dia

1'I.M driven element (25Y.." l

# 14 I I, ,
----1 ,.-1--

"I

'l.M driven elements (12" ee .I

2M dr iven elements (36" ee.j

}.c- 't"'j ~~"""'~~J
r

"e" rod

''''''''~,,~'12 ~

Boom

Fig. 3· The 432 MHz assembly and driven
element details .

t
6'1.."

~

DE's
12" ea .

{t" inner
spacing )

814"

R
13Y,; '

314M assem b ly (2 requ ired)

32"

,.....I

I

Add sa trans.

Products Box 245, Vaughnsville, Ohio 45893 Interior view
Subsidiary "Little G,ant Antenna labs" 419·646·3495
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wilh .solont,. . ,n.ul.lIon , . I.d
3.000 ~olh
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H.r. 15 an ult,a ecmpaet beam antenna w~ic~ can be tuned to any frequency between 7.0 and 14.5
MHz. Weig~ing only 18 Ibs. this antenna may not outperfo,m a fun sized beam but It sure will give
you you' sha,. of OX and stateside eentects, Will handle 1 KW Ove, a 100 kHz bandwidth.
• Fully weat~er proof • H i.Q. attenuates ha rmonics
• Mount s . as ily on TV masting • Comes assem bled & tested
• Fil1u ,e 8 patte rn $149 50
LITTLE GIANT MODEL IOOXI()()().20-40 -
Othe r model s ava ila b le lo r 10. 15 & 20 ml!te~

Desill:ned and efl,ineel'llCl after "Apollo" - "Linle Giant" 2500X·2. tor an "engineered
performanc." T,.n. Sr-t.m. Tullet' and Adlpt8tion. of the Law Md;oy T,.n.....tch, with
poweI' handbill at the KW ph... level!

Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50
ALSO AVAILABLE FACTORY $149 50

WIRED AND TESTED AT •
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Cl8hcraft, &.1." ,KLM, iJlO , a"4a,,'\' , LARSEN

Synthesized
Handy Talkies

ICOM IC·2A
YAESU FT·207R
and Tempo 51,

52, &55
ENCOM HT·l200

MFJ·Antenna Tuner

EIMAC
3·500Z.

5728.6JS6C.
128YZA &

4400A

ElD Alpha T6A

lLil llcOMI Model-720

,.. , . _.
" ~.! ! ! •• ' • '(IIl',}-.

HY -GAIN
NEW DENTRON TOWE RS

Ie S>~ DRAKE TR -7 & R-7
~ L-7 2KW Linear Amplifi er

DTR-3KA A"teono Tuner DTR-1200L Amplifier
GL-lOOO I DLR-2000 I MTA -3000/Clippertoro "L"

•-•

Murch Model UT2000A,
UT2000B and UT2000A- LS

'\1&~§(lJJ FT·707

FT·101ZD, FT·901 OM, FT·227RB,
FT·430R, FT·720R, FT·720RVfRVH,

FT·l07, FRG·70(1)

BIRD
Wattmeten &

Elements
in stock

ROBOT
Model ·400 & -800

Rmateur Radio Courses Given On Our Premises
Expott Orders Shipped ImmediQte l!j.

New York City's LARGEST STOCKING HAM DEALER COMPLE TE REPAIR LAB ON PREMISES-

MAIL ALL ORDERS TO BARRY elECTRONICS CORP.
512 BROADWAY, NEW YORK CITY, NEW YORK 10012
BARRY INTERNATIONAL TELEX 12·7670 212·925·7000
TOP TRADES GIVEN ON YOUR USED EQUIPMENT

AUTH ORIZED OISTS. MCKAY DYMEK
FOR SHORTWAVE RECE I VERS

IN STOCK-NEW ROBOT MODEL 'SOO,8IRO WAnMEUR,
HY-GAIN. LARSEN, SHURE, KDK·2015R, TURNER, ASTATIC,
MOSLEY, VHF ENG., TEN-TEC. " OMNI·D" , KANTRONICS, DSI,
MFJ. AVANTI

WE NOW S T O C K THE MURCH ULTIMATE TRANSMATCH 2 000B

DEALER INQU IRIES INVITED , PHONE IN YOUR ORDER & BE REIMBURSED.
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I t would be great if every program ran
and produced the desired results on
the first try. Unfortunately, that rarely
happens. In fact it often takes longer
to debug and test a program than it
does to write the program in the first
place. There are some habits which
you can develop while writing pro­
grams which will help in the problem
solving process. Programs must be
documented! That Is you must de­
scribe what you are trying to accom­
plish in a given statement. The pro­
gram line:

100Z=Z+1

obviously increments Z by 1-but
why! That line should have a remark
such as REM Z 15 A COUNTER FOR
HOW MANY ITEMS OCCUR IN LIST.
Or if you are running tight for memory
space, you should list Z in your pencil
and paper variable list telling what the
function of Z is in the program. Docu­
mentation of a program, as a part of
the program or on paper will help im­
mensely when you are trying to figure
out what is wrong with the program
later. You may assume that you will
always remember all of the details of a
program, but if the project is long, or if
you have a long delay between writing

• 712 Hillside Drive, Carlisle, PA
17013.

78 • ca • August, 1980

and debugging, or if you are writing
several programs at one time, you will
be surprised at how quickly you will
forget the meaning of variables.

Another programming practice
which will help debugging is to try to
keep one program statement per line.
When testing it is often helpful to try
to narrow a problem down on a line by
line basis. When each line contains
several statements, the problem be­
comes more difficult to manage. On
the other hand, each line uses mem­
ory, so when memory is tight it is often
necessary to put several program
statements on each line. In programs I
have written in this series, I have often
placed several statements per line. I
have done this to show that state­
ments can be grouped, and that lines
can be complex. I did this to provide
contrast to most published programs
which have one statement per line.

Let's now consider what happens
(usually) when you try to run a program
which has Just been entered into the
machine. Most often there will be
some error message written by the
machine; such messages indicate that
the machine encountered some prob­
lem as it tried to execute the program.
I will go over each of the error mes­
sages which the TASSO Levell! system
provides and indicate what sort of pro­
gramming mistakes may be resoonet-

ble for each one. Then I will discuss
some special techniques for dealing
with errors. The letters shown in par­
entheses in the following items are the
error abbreviations used in the Level II
system.

SYNTAX ERROR (SN) is a very com­
mon error in programs entered from
the keyboard. This means that some­
thing about the program statement in­
dicated is not in correct form. List the
program line and then carefully read
the line. Learn to read character by
character paying especially close at­
tention to spaces, punctuation, and
parentheses. You will often find the er­
ror quickly this way. If you are not sure
if a given statement requires a comma
or some particular punctuation, check
in the manual to be sure that your
statement is indicated correctly. If you
cannot find the error after several pa­
tient looks, then try retyping the line.
Sometimes you will have entered a
character with the shift key de­
pressed. While this will show the same
on the screen, the code will be differ­
ent and in some instances will present
a syntactic problem. If your program
line has several statements on it and
you cannot find the error, then break
the tine up into individual statements,
so that you can isolate which section
has the problem. Eventually you wilt
find the mistake and correct it. Most
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FINALLY: TUNE YOUR ANT. TUNER SWIFfLY, SILENTLY, AND SAFEL
The SST 11-1 INSTA-TUNE METER allows you to tune your antenna tuner to your antenna
whIle your transmitter loads mto a dummy load Your transmitter is tuned to ful l power
whIle pu tting only a very sm all SIgnal «uo your ontenoo system Your antenna tuner can
b e adjusted without subjecting your tronsrmrter to a high SWR. Your transm itte r always
sees the 50 ohm im p eda nce 01 the dum m y load no matter what you do to you r oruenoc
tune r.

statements very carefully making sure
that the variable li st s and punctuation
are identical.

The ILLEGAL FUNCTION CALL (FC)
error implies th at someth ing is wrong
with a constant or variable in a tunc­
tion. This may occur if you try to ob­
tain the LOG of a negative number or
the square root of a negative number
or have a negative SUbscr ipt for a
variable. Look at the line in question to
see what functions are there and what
variables or constants they are
associated with. Then in the command
mode have the machine print the value
of the variables in question. You may
be surprised to see that a variable

The SST 11 ·1 solves severa l prob lems In vsmq o n cruenno tune r. Porticulcrfv WIth trcosutoneo
rigs. il you try to tune your antenna tuner wnh a high SWf\ p rob lem s wi ll occur, Transmitte r
power w ill d rop o r cut-off o r the crcun b-e cker may even b low . Tube rigs can be damaged
b y o pero tmq [hem for even shor t ceocos of time w ith a high SWf\. Wi thou t the SST TI · 1
the re is an tnte rocncn betwe-en the I ino l amplif ier contro ls and those o f your an tenna
tuner which can cause operat o r contuacn and Inconvenience . The SST 11-1 solves a ll of
these prob lem s It tunes much more accurately than a norse br idge

Ano ther important tecrwe 01 the 11·' IS that it puts only a small SIgna l on the air w hile
tuning up your rig and cmeooc tuner A good operator can have pnde In the teet that he
ooesn t caus e QIlM while tunIng up

O peronon 01 the SST TI ·1 IS easy SQ·2JQs ole p rovide-d 101 coroecuoos to the rroosrnnter.
antenna system and dummy load With the SWI tch In the TUNE pes.nco. l irSt your ncnvraner
is tuned up Then your antenna tuner .s adjusted for rrsrurncm SWf\ on the TI· 1 meter
Then , SImply SWItch to the TRANSMITPOSitIOn for op era tion. $
TheSSTTI ·1 f-oootes c ton t KW It IS housed m o n only 39 95
attractive 4 X 2 '/' X IN b lock eociosore •

SST DL-l K4ltLJ DU;tnn' LOAD'- ---=--- - --,-
The SST 11-1 INSTA·TUNE METm must be used In coeucocnon wi th a dummy load For
those who ooo r hove one we recom mend the SST 01.·1 K4NJ Dummy load for up to 1
KW PEP. The Dl -1 IS a uorque chemlCo l-I,lled sealed u rur - it w ill not leak !SpeciliCOtions:
Max. power, 1QCX) WOlfS PEP for 15 SN oods SWR: less than 1 ,5" 1-225 MHz Size-,
J_1 f8 H X4_J f8 H on/Y S1 9 .9 5

GvorQnle E': All SST products ole urcoooncoouv guoronteed lor 2 years In coomco. they
may be returnee w lthln 10 doys for a fufl refund (le ss Shlpptng) II you are not scnstred for
cnv reoson .
To Older: Se-nd a cneex or money order - or USE' your M C or VISA. Add i J shipping and
handling CoM re SIdents odd soles tax

ELECTRONICS
PO BOX ' LAVVNOALE . CALIF
902'60 12131 376 -5887

missing. This usually occurs when the
machine is executing a READ state­
ment or is obtain ing data from tape.
The error message implies that the list
of data anticipated was longer than
the actual data list. In a READ for ex­
ample there may be 10 variables
li sted, whi le the DATA statement may
only have 9. If the error occurs while ln­
putting from tape there are many pc­
tent ial sources for the problem. One
may just be noise or whatever on the
tape. However, If the PAINT II state­
ment which recorded the tape is not
exectty like the INPUT II statement
which is trying to read the tape, then
an 0 0 error may occur. Compare the

syntax errors are really obvious- if
you look with sufficient care.

NEXT WITHOUT FOR (NF) error oc­
curs when the machine encounters a
NEXT statement without fi rst encoun­
tering the corresponding FOR. This er­
ror can occur if you forgot to put in the
FOR statement, so look through the
program and make sure that the NEXT
in quest ion does indeed have a FOR.
Also make sure that If you have a loop
inside another loop that you have In­
dicated the variable for the ins ide or
second loop in the first NEXT and the
variable for the outside or first loop In
the second NEXT. Actually, you do not
have to ind icate the variables at all,
but many programmers do for their
own benefit. However, If you do show
variables with the NEXT, then you
must indicate the correct variable. If
the FOR has I and the NEXT has J then
there will be a problem. Sometimes
you may think that you do indeed have
a FOR properly indicated before a
NEXT, yet you get the NF message. In
that case, check for program branches
and see if there was a way that the pro­
gram got to a NEXT by a route that you
had not ant icipated. For example, in an
IF statement you may have branches to
a few different lines. You may think
you know where the program will go
first, but an error in your logic may
mean that the program is actually tak­
ing a branch that you do not expect. If
in that unexpected branch you en­
counter a NEXT before a FOR then
there will be trouble. Whi le looking
through your branches make sure that
you have correctly indicated state­
ment numbers where branches occur.
Sometimes as a program is edited or
modi fied, you forget one or two places
where the statement numbers should
be changed, and th en the program
wanders into funny places.

RETURN WITHOUT GOSUB (RG) is
a simi lar error and means that you en­
tered a subroutine without first com­
ing to the GOSUB statement. Th is
often happens if you have subroutines
at the end of a program and you
neglect to put an END statement at
the program's actual end. Then when
the program gets to the end it goes
right on to the next line which is ac­
tually a subroutine. At the end of that
subroutine there will be a RETURN
statement, but the program will not
have record of a GOSUB and so it will
not know where to return to, and it will
instead print the error message. These
are generally easy to find errors. You
just have to look at the normal flow of
the program and see how it got into
your subroutine without a GOSUB
statement.

OUT OF DATA (0 0) errors occur
when the program is expecting to find
some information that seems to be
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which you thought would always be
positive, now has a negative value.
Look through the operat ions as­
sociated with the variable and see if
you can find an obvious mistake. If not
It is often helpful to add a statement
such as:
PRINT " LINE 220-X = " ;X. In line 200 if
something Is done to X then this line
will print out the value of X in that line.
lf you put statements like this every­
where X occurs in the program then
you will see just where X acquired the
unsuspected negative valus, and you
can then hope to find the arithmetic
statement which is in error.

OVERFLOW (OV) error is rare and
simply indicates that a value outs ide
of the computer's capabi lity was
entered or generated during compute­
t1on. If there Is no obvious error, then a
strategy like that indicated above may
be used to see how the unusually big
or small value occurs.

OUT OF MEMORY (OM) error occurs
when there is not sufficient memory
for the program to continue. You may
be surprised to find that a relatively
small program seems to run out of
memory, That may occur when there
are large DIMENSION statements,
s ince these cause large areas of mem­
ory to be set aside. When this sort of
error occurs you have several choices.
If possible you can reduce the size of
CLEAR or DIM statements. You can

combine lines to decrease the number
of line numbers required, and you can
delete all of the REM statements.
When that is not sufficient then the
program must be broken into smaller
programs. This is usually accom­
plished by finding a logical break
point, putting intermediate values on­
to tape, and then beginning the next
program with a routine to read values
from tape and then proceed. Such
gambits can be quite cumbersome,
but short of rewriting a program in
machine language or buying more
memory there is often little else to do.

The UNDEFINED LINE (UL) error oc­
curs when the program encounters a
GOTO or a line number in an IF state­
ment which references a line which
does not occur. This sort of error oc­
curs most often when the programmer
has forgotten to change a line number
in a statement as a result of a change
made in the program, or when there
has been an error in a program entered
from tape. In the f irst case, the mis­
take needs to be found ; in the latter
the program should be entered from
tape again.

SUBSCRIPT OUT OF RANGE (BS)
error indicates that a subscript for a
variable is out of the range indicated
in a DIM statement, or if no DIM state­
ment was used then the subscript has
gotten out of the 0-9 default range.
This may occur because you underes-

timate the number of items in a vert­
able list, or if the subscript is arrived
at mathematically then there may be a
logic or mathematical error. When the
error is not obvious, then it is often
helpful to sprinkle PRINT statements
through the program which will show
the value of the subscript each time it
is changed, and In this way find where
the subscript obtains its unacceptable
value.

The (DO) error indicates that you
have indicated a DIM statement for a
particular variable more than once.
This type of error is usually quite easy
to find. It often occurs when you first
DIM a variable as a single subscripted
variable and then later as a double
subscripted variable. The machine will
not allow that to happen.

DIVISION BY ZERO (0) error means
just that ; a mathematical statement
has resulted In an attempt to divide by
zero. If the error Is not obvious, then it
is helpfu l to t race al l of the variables in
the offending statement by using
PRINT statements in the program in
order to see how the zero value is qen­
erated. Sometimes such values occur
when an integer is made for a single
precision number. If the single precl­
sian number has a value between zero
and one then the Integer equivalent
will be zero. In such a case it is
necessary to avoid the round-off until
after the division step is accomplished.

With a Greenlee Chassis Punch you can punch
clean , true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics
parts dealers. Wr ite for catalog E-730.
Greenlee Tool Co, Rockford, III. 61101 .

Put more
punch in your work.

THE JOYSTICK VFA (Variable Freq. Antenna) cla ims unbeaten
scoring over commercial and/or corwenuonal antennae.

e Simple , rapid erection e Not only 6-band but CONTINUOUS
0.5- 3QMhz., incl. Be & MARS e Omruonecnonate Substantially
Harmonic FREEe 1,OOO,OOO miles perwatt, world record! e Poor aTH's
enhanced! CLIFF DWELLERS DREAM ANTENNA! e aUQTE from
RADIOZS (South Africa)" A remarkable antenna with great possibilities.
tts physical size makes confined space operation a pract ical
proposition".

SYSTEM 'A' $110.00 150 W.P.E.P. &lor Receiving only

SYSTEM 'J' $ 130.00 500 W.P.E.P. &/or Improveda Factor Receive

UP·DATE FOR THE EIGHTIES
NEWJOYMASTER

You get all the JOYSTICK VFA top-notch capability plus the
JOYMASTER BONUS 01 EARTH INDEPENDENCE. This new system
gives you TUNED ARTIFICIAL EARTH radialson ham bands BOthru· 10.
Now snap your fingers at 99 % 01 aTH problems!

150 W.P.E.P. &lor
Receiving only

SYSTEM 'JM2' $162.00 5OO~.~~~~~:~;~~~~OVad

JOYSTICK VFA OWNERS, update your system to JM1/JM2 tor
$86.00 and $101 .00, respectively. Rush MasterchargeNisa no.crcneckOf
request FREEliteralure.AII goods assembleeasily !rom the pack - then
you have your REALLY COMPACT ANTENNA SYSTEM. Matching
ATU·s. Air mai l cost Incl.

SYSTEM 'JM1' $147.00

TWO REALLY
GREAT ANTENNAS

PARTRIDGE ELECTRONICS LTD
7, Partridge House,

G3CED Broadstairs, Kent, England. G3VFA
Tel: 011 44084362535

The Tlmesavers

GREENLEE TOOL CO
a subsid iary of

Ex-Cell-O Corporation
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GO TO 1000, placed early in a program
(it must be placed before an error is
encountered In order to work), will
cause the program to branch to line
1000 If an error occurs rather than
stopping execution to indi cate the er­
ror, The programmer can then provide
a routine at line 1000 to deal with the
error, Earl y in the process of debug­
ging a program the following routine
may be helpfu l:

1000 PRINT ERRI2+ l ' ''ON L1NE" 'ERL, ,
1010 INPUT "OK" ;Z$
1020 RESUME NEXT

ERRI2 + 1 will return the error code
listed In the LEVEL II manual. Thi s
number can then be associated with
the error abbreviation. ERL Indicates
the line number in which the error oc­
curred. This then prints out a message
very much like what the computer
usually does when an error is en­
countered. In this case however the er­
ror type wil l be Indicated by a number
rather than a letter abbreviation and
execution will continue. The Input
stops execution so you can look at the
message. Entering any value, or noth­
lng, will permit execution to continue.
RESU ME statements can be of several
types. A plain RESUME or RESUME I)
will cause execution to continue with
the statement where the error occur­
red . RESUME followed by another line
number will cause execution to re­
sume with that line number while RE­
SUME NEXT causes execut ion to con­
t inue with the statement after the one
in which the error occurred. In the litt le
routine shown, the RESUME NEXT is
used as in this way the error will not be
encountered again and the program
will continue. Of course, the state­
ment in wh ich the error occurred was
never executed so the program is con­
t inuing In an incorrect manner,
However, earl y in the process of
debugging, such a strategy is helpful
since the programmer has the chance
to get through the program and see

ENTRAL NEW YORK'S FASTEST GROWING HAM DEALER

ONEIDA COUNTY AIF •• • TERMINAL BUILDING
ORISKAN Y. NEW YORK 130424 WA82O:SH

New YDrk Sll1e ReSldenls CillI: 315-337·2ti22 Dr 31 >331-0203

w.....
K2fXN

Call Toll FrH: 1-800-448-7914

0<;<- .. . At ....
0<;'0' " " ' 0"

Fealuring raeec. Icom, Drake, r eo-tee. Swan, DenTron . Mid land. KDK, MFJ, Mic rowave
Module. Tempo , Aslron, KlM, Hy·Gain, Mos ley, larsen , Cushcral t, Hus l ler, Mini Producls,
Bird . DSI. Mirage, Vjbrople ~, Bencher, Info-Tech, Universal To wers . Callbook., ARRL. Astati c,
Shure. Weservice everything we sell' Write Of can for Quote. You Won 't be Disappolnled.

We are just a lew minutes oll 1he NYS Thruway (1-90) E~ i l 32
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This usually occurs by random error,
In which a variabl e Is assigned a name
wh ich happens to be a Disk Basic
funct ion. Check the list of reserved
words and see if any have inadverdent­
Iy crept Into the program.

Once a programmer gets through
the stage where each RUN results in
the appearance of an error message
there is a tendency to assume that the
program Is complete, but this may not
be true. BASIC is an interpreted
language. That is the mach ine reads
each BASIC statement and then trans­
lates that statement into machine
steps, carries out those steps, and
then goes to the next BASIC state­
ment. Therefore, In a program with
several branches, It may be possible
to have the program run without en­
countering an error even though there
are errors In the program. It may be
that the errors are In lines not en­
countered during that particular run .
Therefore, once a program runs, try to
consider which alternatives were
taken on that run and then engineer
another run which will enter other
routines. branches, or areas of the pro­
gram. One has to work through an en­
tire program before one can be sure
that there are no residual errors. How
many times a program is run to ac­
complish th is depends on the nature
of the program. I would certainly de­
vote less time to a program that prints
designs than I would to one which w ill
do my tax return. The more Important
the program. the more runs will be re­
quired to assure that there are no
problems.

In some instances it is inconvenient
to have execut ion stop when a pro­
gram error is encountered. In other
cases, it may be impossible to insure
that a certain type of error will not oc­
cur with certain data. In such cases
the programmer provides an error trap­
pi ng rout ine to deal w ith all or a
specific type of error.

The program statement ON ERROR

An ILLEGAL DIRECT 00) will never
occur during a program. This error im­
plies that an INPUT statement was
used In the command mode as a direct
command. INPUT may be used only in
prog rams.

The{TM) error Indicates that the pro­
gram has attempted to assign a st ring
value to a non-string variable or a non­
string value to a stri ng var iable. Often
such mistakes occur If the S or other
identi fi er has been ommltted from a
variable where It was required. On
other occasions th is error will arise
when quotes are left off. AS = Y Is not
a valid statement unless Y is a
variable wh ich has been defined as a
string. If AS is to assume the value of
the string constant Y then the state­
ment must read AS= "Y" In order to be
interpreted correct ly.

(OS) th OUT OF STRING SPACE er­
ror indicates that a string operation
exceeded the space made available In
a CLEAR statement. When this occurs
just Increase the value In the CLEAR
until th is error no longer occurs.

(LS) on the other hand Ind icates that
a part icular string Is too large, that is
more than 255 characters. Th is w ill
sometimes happen when a string is re­
peatedly concatenated, or added to.
L$ = l$ + S$ will keep add ing S$ to the
existing string each time the state­
ment is encountered. If the program­
mer is not careful, L$ can get to be too
large and this error will occur.

STRING FORMULA TOO COMPLEX
(Sn is the onl y error whi ch I have never
encountered in BASIC programming. It
implies that a given st ring operation
has too many steps for complet ion in
a single statement. If this error should
occur, the statement needs to be
broken up into smaller simpler state­
ments.

CAN'T CONTINUE (CN) errors occur
when you have broken o ut of a pro­
gram and then type CONTINUE. A pro­
gram will not cont tnue If END has
been encountered or If the program
was changed through an EDIT. How­
ever, you can continue a program
after the value of variables has been
changed o r examined.

MISSING OPERAND (MO) is essen­
tlall y a syntax error. It occurs when
one of the values needed for an oper­
ation has not been provided. These er­
rors are usually very obvious.

BAD FILE DATA (FD) errors occur
when data is entered f rom tape and an
entry error occurs. Th is may occur be­
cause of tape related problems or be­
cause the INPUT # statement does not
exact ly correspond to the PRINT #
statement which generated the tape.
Carefu lly compare these two state­
ments and then t ry again,

DISKBASIC ONLY (L3) indicates
that a command available only in DISK
BASIC was used In a non-disk system.
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where the errors are located. lnciden­
tall y, if a program encounters a RE­
SUME before an ON ERROR GOTO
then an (RW) error will occur indicat­
ing what has happened.

In some instances an error trapping
routine may be specific for a particular
problem which may occur in a pro­
gram and may be left as a permanent
part of the program. For example, sup­
pose the programmer thinks that the
st ring A$ may get to be too long during
execut ion. The following might deal
with that.

1000 A$ = LEFT$(A$,250):PRINT"A$
TRUNCATED" :RESUME

This wil l set A$ equal to the left 250
characte rs of A$ and print a message
indicating that A$ has been shortened;
then the program would resume with
the statement where A$ had been too
long. A specif ic routine could be
generated for any expected error. IF
statements used with the ERRf2+ 1
and known error codes could be used
to disti nguish one type of error from
another.

Somet imes these techniques alone
will not suff ice to find the source of an
error in a given program. There are,
however, some other aids which can
help. TRON is a command which turns
on a TRACE funct ion. After TRON has
been typed In, the machine will tnot­
cate the line number of each line en­
countered as the line is run . The
screen can quickly fill with numbers,
but by carefully following the program
f low with a written copy of the pro­
gram, the operator can see where the
program is going. In this way, a closed,
infinite loop or other branching error
may be discovered. TROFF will turn
off the trace function.

When that does not work, print
statements, printing out the values of
variables, may be used to see what is
going on. In some instances a pro­
gram can be broken into sect ions. Arti­
fici al data may be entered via a
READ/DATA pair rather than using
real data obtained in an earlier part of
the program. In this way one can see if

225·400 Mhz CONVERTER
AM·914ITRC Ampllfler·Converter

Originally used withmilitary
A-417 receiver tor the
225·400 Mhz range , cen­
unceus tun ing ot Af arxt
oscillator: 30 Mhz l.F .
Has lubes 5670 and 4/6J4,
See 7/80 CO for R. Grove's
conversion 01 this unit.
7Yu6'hx9'h. tree. sn.

wt. Used. repa rable , , . , $34.95
AC LINE FREQUENCY METER
48-52 and 58-62 Hz tOO-l50 VAC using ten reeos.
31'," round: sealed. H,H . Sticht mIg. 2 100. sn.
WI 1974-9364 , unused . , .. , . . $27.95
PrIces F.O.B. Urn., 0.' VISA. MlSTERCARO Acl:tlpted .
SUd flH' OIIr New FREE SURPLUS CATALOG Tod.y!

Addr." Oeol. CQ • Phone: 4191227-6573
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an error was occurring because of a
mistake in the first or second part of
the program.

Sometimes hunting for errors can
tax the patience of the most devoted
programmer. When all else fails it is
sometimes useful to sit down with
pencil and paper and begin going
through the program step by step writ­
ing down the value that each variable
would assume as each statement is
en countered. Follow each loop
through all of the values of the index
variable. In this way the programmer
will sometimes discover where a
logical error has occurred. On rare oc­
cassion an error cannot be found and
it becomes expedient to rewrite a sec­
tion of program rather than continue
looking for an error.

Once all of the errors in all of the
branches of a program have been
found , the program is effectively de­
bugged from the standpoint of errors
which the machine can handle; but Is
the program doing what it is supposed
to do? For example if a statement
should read A= B + C but actually
reads A = B- C, the computer may
never find that error if A never
assumes a value which is out of range
for some operation. However, A will
definitely not have the value it is sup­
posed to have. How are these types of
errors found? This task can be truly
difficult, and again, the importance of
the program will dictate just how hard
the programmer should look. If the
program is supposed to guide a missle
to its target , you look very hard!

In most instances the best way to
check for these types of errors is to
have some sample data which is ana­
Iyzed by hand and then by machine. If
the computer answers differ from
those obtained by hand then the pro­
gram is suspect. For example in a sat­
ellite orbit prediction program I wrote,
I entered orbital data and got answers.
However, when I checked those an­
swers graphically they were not cor­
rect, so I had to look to see why. In that
case I found that a trigonometric for­
mula had been incorrectly translated
into BASIC statements so the values
generated were not correct.

When searching for this type of er­
ror it is best to have several sets of
trial data, each of which will cause dlt­
ferent branches of the program to be
encountered. In this way all of the pro­
gram will be tested.

As you can see the testing and de­
bugg ing task can be arduous, but it is
as important as program writing. As
experience is gained both tasks be­
come easier.

Let's consider an example of yet
another type of error. Sometimes a
program will run perfectly well and do
what it is supposed to do, but the
task can be accomplished "better. "

Better may refer to with more ac­
curacy, using less memory, or more
quickly. One such error was built into
a program in part five of this series. In
that segment there is a program to
check for contest aso duplications.
The last section of the program puts
the call letters into alphabetical
order. That part of the program works
but it is very slow. In line 550 of the
program, after two calls are switched
around because they are found to be
in incorrect alphabetical sequence,
the program returns to line 510 to
begin the I and K loops again. That
return causes a number of st ring
c o mpa r i so ns to be made un­
necessarily.

Let's imagine that I is 1 and K is 16.
That means that the first call has been
found to precede the second through
15th cal ls alphabetically. Now the pro­
gram discovers that the 16th call ac­
tually precedes the first so it swaps
the first and 16th calls. However, if the
first call which comes after the 16th al­
phabetically preceded calls 2 through
15 then the 16th call will also precede
calls 2 through 15. Thus there is no
need to return to line 510. The loop can
cont inue.

In order to implement that change I
removed the GOTO 510 statement.
Thus after two calls were swapped the
program would continue comparing
the " new" first call with the 17th call.
When I took out the GOTO 510, how­
ever, and tried the program on some
trial data, it did not put the call letters
into correct order! As I thought about
the problem I realized that when the
swap between the first and 16th calls
is made the computer has two vari­
ables, J3 and J4, in memory. J3 refers
to the number of characters in the sut­
fix of the original first call, while J4
refers to the number in the suffix in the
original 16th. When the swap is made,
it is necessary to calculate a new J3
for the new first call. Thi s can be done
quite simply by stating J3 = J4 after
the swap is made. With that change
the program runs and run s about five
times faster than the original version
on a sample set of data.

Although this part of the series on
BASIC has been long, and perhaps a
bit confusing, it has not covered all of
the possibilities. Experience is the
best guide in trying to find program er­
rors. Luckily inexperienced program­
mers tend to write simple programs
which are easy to debug, while only
more seasoned individuals write com­
plex programs which may be difficult
to debug.

In the next installment of this series
we'll look at the TRS-80 EDIT mode,
some Command mode tricks, and a
few odds and ends.

(To Be Continued)
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a m on thly feature by

GEORGEJACOBS,W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

S olar data for March and Apr il in­
dicate very st rongly that the presen t
sunspot cycle in all likeli hood peaked
out du ring November 1979 with an in­
dex of 160. or slightly higher.

Mean solar activity during March,
as reported by the Swiss Federal Ob­
servatory at Zurich, amounted to 127.
Activity duri ng April was reported to
be cons iderably higher, reach ing a
level of 167.

These are mean values. They trans­
form into smoothed sunspot num­
bers, upon which the solar cycle is
based, of 156 centered on September
1979 and 159 for October 1979.

Solar activity is now believed to be
declin ing slowly. A smoothed sun­
spot number of approximately 140 is
forecast for August 1980.

August Propagation
Augu st and early September is

usually a transition period between
summer and fall propagation condl­
ti ons on the h.f . bands. On many days
propagation conditions shou ld seem
much as they did during June and Ju­
ly. On other days, parti cu larly during
late August and early September,
they will sound more typicall y fall ­
l ike, with somewhat higher daytime
and lower nighttime usable frequen­
cies. Since thi s is a period of t ransi ­
tion, thi s month 's DX Propagation
Charts cover only the one month
peri od from Augu st 15th th rough Sep­
tember 15th, rather than the usual
two month period . Short-Skip Charts
for use during th is period appeared in
last month's column.

During the dayl ight hours, good OX
condit ions should be possible on
three bands: 10, 15, and 20 meters. Of
the three, conditions should be best
on 15 meters, with peak condi tions
expected to most areas of th e world
during the afternoon hours. While the
20 meter band should be open for OX
throughout the daylight hours, peak
si gnals are expected dur ing an
approx imate two hour window im­
mediately following sunrise, and

11307 Clara sr., Sliver Spring, MD
2D902
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LAST MINUTE FORECAST
OIJr-fO.o.y CondltKJll$ £ >11«1«1/01 .l.ugu., Ill60

£>11«1«1 s.g,..,au.llty
Propegi>lion .""", ... ...•. ("I 13) Ql (1 )

~ Normill: 6. 1.. . 19 A AB C

High Normal: ~ 1, 10. 12-13,
15. 18. 20-21 AB C co
low Normill: .. . &.-9. 11.
1&-11.22·25, 29-31 A-B B-C co ce
BeIO* Normal: 2-3, 26-28 B-C co oe E

Dislurbed: 1.27 c e c-e E E

Where e.pec1ed SIf1,../ QWl /If>1 IS: A-ucel....' apeo-oo.
exceptionally SI"""" SIead'\' sigNll$ ll'N'. than
59 +30 ea.

B-Good~ng., modera tel)r strong 8O(INI1$ .....,.ng be­
tween 59 and 59 + 30 dB. w,lIl lill le lading Of noise.

C- Fai' opening., signals betwwn moderalely allang and
........k. ....rying between 53 and 59, w ,11'I tome lading and
~~.

D-Poor opening. wil l'l weak signals . /lI')'ing boJIween 5 1
and S3, a nd with considerable lad,ng and noise.

E-No opening e >peetfld.

HOW TO USE THlS FORECAST

1. Find prop;Jgation inae> associaled w,11'I ~"icu Jar band
opening hom Pn:lpagation Charts~ on ll'le follow·
Ing pages.

2. Wilh tllll pIOpagation lfIr1e>, usa tile IlboYe lable 10 I,nd
lhe " , peeled signal qua lily i1SSO(:ialed ...ith II'le band
opeolng lor any day ollhe monlh. For ..>ample , an open­
ing shown in the charlS wilh .. ",.",.~rion iflde- at 3 ...111
be poor [D-Ej on Augus t 1: ' a i' .poor (CD) on the 2nd and
3fd: l/OOd-la lr (B-C) on lhe "11'1; good {OJon lhe 511'1; ei C.

For upda ted inlormahon, s ubsc,lbe 10 bi-weekiy
MAI L·A·PROP, P.O. 80> 171•• Sil l'llr Spring. MD 20902.

again during the late afternoon . Some
fai rly good OX open ings should also
be possible on 10 meters during the
hours of daylight, parti cu larly along
an arc extending across centra l
Africa, Lat in America and into the far
Pacific area. Peak condi tions should
occur during the afternoon hours, but
an increasing number of earlier open­
ings should be possible by early
September.

Between Sundown and Sunrise. 20
meters is expected 10 be the best OX
band. Openings should be possib le to
almost all areas of the world, often
with exceptionall y st rong signal
levels. Until Midnight. good OX cond i­
tions should also be found on 15
meters, for open ings towards Latin
America, the far Pacific. and into
Asia. Fairly good nighttime OX condi­
tions are also expected on both 40
and 80 meters, despite high static
levels at times. Openings should be

possible before Midnight along an arc
extending from Northern Europe,
through Africa. and into Lat in
America, the far Pacific and into Asia.

By late August, it should be posst­
ere to work some OX on 160 meters
during the hours of darkness. Condi­
tions on thi s band, as well as on 40
and 80 meters, will tend to peak just
as the sun beg ins to rise on the l ight,
or eastern-most term inal of a path.

For short-skip open ings during Au­
gust and early September, try 80 me­
ters during the day for d istances less
than 250 miles, with 40 meters also
usable. During the hours of darkness,
both 80 and 160 meters shou ld pro­
vide excellent communications over
this distance. For openings between
250 and 750 miles, use 40 meters dur­
ing the day for distances up to 500
miles, and 20 meters between 500
and 750 mi les. At night, 40 meters
should be the best band for thi s
distance until Midnight , with 80
meters optimum from Midnight to
sunrise. Twenty meters should pro­
vide opt imum propagation during the
hours of daylight for open ings bet ­
ween 750 and 1300 miles. Optimum
conditions shou ld continue on thi s
band for thi s distance range after
Sundown and until Midnight. Bet -

W3ASK generally keeps his propeqe­
tion crystal ball at his Silver Spring,
Maryland OTH where he is shown pre­
paring th is month 's column. How­
ever, in order to meet monthly dead­
lines over the past thirty years.
George has carried that crystal ba ll to
twent y n ine c o un t ries o n f ive

continents.
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ween Midnight and Sunrise, the best early evening hours, shortly before

II "C5!I'band should be 40 meters. For open- and just after Sundown, al though
ings between 1300 miles and the one- they may occur at later times as well.
hop short-skip limit of approximately V.h.t signals can be propagated for
2300 miles, try 20 meters during the distances up to approximately 1000
day, with 15 meters also usable. After miles by reflection from ionized pat-
Sundown, try 40 meters, with 80 ches produced by auroral activity.
meters also provid ing good propaga- Auroral displays are most likely to oc-
tlon conditions for this distance cur during August when conditions
range. are BELOW NORMAL or DISTURBED

Frequent short-sk ip open ings bet- on the n.t. bands. Check the " last
ween approximately 400 and 1300 Minute Forecast" appearing at the George's crystal ball often finds tern-
miles should also be possible on 10 beginning of th is column for those porary lodging in Vienna with his
meters, particu larl y during the day- days that are expected to be in these fong-time friend Frank Friedl, OE1FF.
light hours. longer sk ip, up to 2300 categories during the month. Here George is seen recently with
miles, should often be possible dur- Frank, checking propagation condi·
ing the late afternoon and early even- 73, George, W3ASK tions on the h.f. bands in Vienna .
Ing hours.

""''" ~U(l) 09-10 (1 ) 1"-20 P ) OHl:2 (1)

V.h.t. Ionospheric Openings Peel/Ie 1...18 (:2l 1().12 (21 2O-22l~ ~Ill' N_ 18-20 (3) 12-11l 11 ) 22.01 (3
Zeelend 20-21 (2) 16-\ 8 (2) 01.(l.l, l. 1)6.()8 (2)

Five peak periods in meteor activity 21·22 (1) 16-19 (3) CM«o (3) 08-<l9 (1)

are expected during August, and August lS - September 15, 1980 1 ~11l (1)' 19-21 (.) OS.Q6 (2) 03-05 (1)'
21·22 (3) OO.(l9l3) 05-07 (2)'

these could produce considerable Time Zone: EDT (24·Hour Time) 22-23 (2) 09·10 (2) orce (1)'
EASTERN USA TO: 23-01 ru 1()'12il)

meteor-scatter openings on the v.h.t. AUll rel.,,, 09-11(1) 09·10 il ) """ ra ~(~bands. 18-18 (I) 1()'11 (2l 08-10 (3) CM.(J1 (
18-20 (2) 11'12(1) 1().12 (2l OH18 (I

At least one of these, the Perseids, " .. " .... 20-22 (1) 16-18 il ) 12·17 (1. 05-07 (1)'

should be a major shower with M. 'Hl M.,.,. M.rlJfS .M~ 16-20 l2'I 17·111l2la Weslem &. O9-1S(1I 06-10 (11 09-1~ (1 1 19-20 ~ " '''31 19-22 (1)
great dea l of activity. Maximum inten- CenI,,,,1 l().lS 121 15-16 (2) "" 22-23(2) 22'()1 l2l

sUy should occur during the earl y ,-, I~I8131 16-1813) 21·22 131 23.()lJ (1) 01~ i"J
Norlh Alroca 18-111 (2) 18-23 (.f) 22'()1 «4) c....... 09-11 (1) 01.CJ8(1) ,.,,, 131 19-20 (1)

even ing of August t tth. Other peak 19-20 11) """31 01.(12 (3) ClIl'lUal 11·13 (2) -'" 07-10 i.J 20-21(2)

esos '" ,,,. '" -, 13-1~ 13) 09-12(") 1().11 (3) 21·23 (3)
periods, but with cons iderably less "'''31 ~(1) """- 15-18 (.. ) 12·1.(3) 11,15(2) 23.()3 i"J
meteor activity, are expected on 07.(l1l (2) 20-21 (1)" COunlrles 01 18-19 (2) 1"'21 I") 1~17(3l ...."21·22(2)' So,," 19-21 (1) 21-22(3) 17.(13 (..) """ '"August 5, 12, 18 and 20_ 2200 (3). - 11-1" (1)" 22-23 (2) esee " 08-07 (1)

OO.(Jl (2)' 1~17 (1)' 23·01 (1) """ '" 22·23 (1)'Increasing daytime usable trequen- 01.(13 ru- ".."'.
cres, particu larly during late August No<theoot 12·IS (II 08-10 (1) 09-1.( (1) 2O-21~

OS.()IS (1)'

'-' 1().1. (2) 1"'16(2) " ." ...... 08-10 (1) .(J8 (1) 1().1&(1) 20-21 (1)
and early September, along with con- ~" 1...16 gj 18-19(3) zacc " ..~. 1().12 (2) 08-11 (2) 18-18(2) 21·22(2)

tinuing high levels of solar act ivity, lll- 17 "'''' '" 00'" '" "':11"8; 12·1.. (1) H -1S(1) 18-111(3) "'''''''\7. 18(1) 20-22 (1) 0 1.(13 (1) Br.n. i"- 1"'16(2) 1 ~16l2'1 111.CJ2 (... eace '"should make possible F·2 layer DX 22.01 l2l 2 1-02 (1)" ~II'" 18-11(3) 11).16(3) "'.. '" 05-07 (1)
0 1.()6 (I. &. UO"'Y 17·18(") 18-22 i". ~.(J1l2l 2200 (1)-openings on 6 meters.
cecs '" 18-1913) eaoc 131 07-<111 (3) ""'" ra-

The best times for such openings E.-Iern 12·18il) 08-10 (1) 07.CJ9 (2) 19-21 m 19-20 (2) 00'" ra 09-10 l2l c-oe (1)-
Medlllll' 1().13 l2l 09-16 (1) 2100 l2'I 20-21 ru 01.(12 (1)

are shown in th is month 's DX Pro- rane"'rl &. 13-16 ("I 18-17 (:2l 00.(J1 (I) McM urdo 11·1" (1)" 12·17 (1) 11'1-19 ~ 01~ (1)

pagation Charts. Don 't expect them Middle 16-18 131 17-20 (3) 2200 (I) ' ""''''. 16-18(1)' \7·19 ta ,."
E...l 18-111 (2) 20-23 (.) Ant",relie ", 17.18(2) 19-21 (3) 22.(12 (3)

to happen every day, but chances are 19- 20 (I) 23.()lJ (3) 18-19 11) 21-22 (2) 02«i (2)
00.()2 (2) 22·23 (II 05-0811)good for some openings during the 02.(J7 (1 ) 07.()9 1)

daylight hours when conditions are Weshlrrl 12·17 (1
ce.ro 1'1 13-18 (1) 19-21 (1)

A/rica 17·\9 (2 10-15 2 11).17 (2) 21'()2 (2)
expected to be HIGH NORMAL, or 19-20 (l 1~17 (3 17·19 (3) 02.(J3 (ll
better. 1"'8 (I ~ 17·21 (.. 19-02 (. ) 22.(Jl (1 ' Time Zones: COT & MDT21-23 (3 02~ l3)

Although a seasonal decrease in "'''. '''''''' (24-Hour Time)
the number of spcradtc-Eproducec 0143 p oees (1)

CENTRAL USA TO:E.lltern &. 16-17 P) 1»- 12 rn 13-16il ) 21-01 tu
short-skip openings on 6 meters is ex- Cent,,,,1 17.111(2) 12·15 16-18 (2)

peeted during August, occasional
Africa 19-20 (1) 1 ~17 (3) 18-19(3)

17.1I1l") 19-22 i")
openings between approximately 19-20 131 zacc " 10 1~5 " ....

20-21(2) .,., '" Mfltsrl M.,srI M.r.,. "". r_
1000 and 1300 miles still should be 21·22(1) 02-05 (1)

-~, 1().13 (11 ~10 (1 ) 08-13 (1) 19-21 (1)
possible. When sporadtc-E ionizat ion -""" 09-11 (1) 08-11 (1) "'"'" 21·22 ill -- 1().12 (2) 13-1&(2) 21·22(2)

Africa 11·1S (2) 11-13(2) 08-15 ru zaec '" '- ' 12,18 (3) lll-17 (3) ".."is intense and widespread, s imilar I~17 in~ 13-1"(3) 15-18(2) CIO-02 (1) ""'" 16-17(2) 17~1 I.) .,., '"
openi ngs on 2 meters may also be l().lS(11 1""6«4) 18-21 (3) 23-01 (1)" A'ri(:,I 17.18(1) 21·23(2) 02.Q3 (1)

18-17(3) 21-22(2) 23-01 (1) 20-2'2 (1)'
possible. Wh ile sporadic-E ionizat ion 17·18(2) 2200 (1) 04-(lll (1) 22.(1) (2)'

18-19(1) ceca 131 cece '"
CIO-02 (1)'

can occur at any time, there is a .... '" --, 11·13(1) 1CJ!?-1011) 01.Q6 (1) 19-20 (1)
tendency for it to peak between 8 a.m. 0«l6 (1) Com,. 1().13C21 .... '" .,..'"Cl,,'rlnr &. 1().12 (11 (»10 (1) 07.(J8 (1) 06-08 (1) ,,,,,,,,, 13-15(3) (»12(1) CIO-02 P)
and Noon, and again between 6 and 9 South Asia 20-22 (II 1().12 (2) 08-10 l2l 20-22 (1)

~
15-16(2) 12·1S(2) 21.()() (I) '

p.m., local day light time. 12·13(1) 1().1 2 (1. 16-17il) 1~1&(3)
18-20 (1) 18-20 (1) 18-111(2')

Seasonal condi tions should begin ""'" ,." ra 19-2'2 ru
22·23 (1) 22.(12 (II 22.01 I2l

to improve by late August for some 6 Southeasl 18-21 (1) (»12il) 08-07 (1) 06-08 (1) ""~ 11·13 (1) 1().12 (1) 08-01 (1) 20-23 (1)
meter trans-equatorial (TE) open ings. Alia 1:2.18(2) 07-09 (2) Mtld+ler· 1~\7 (I) 12·1"(2) 07.Q) i2l 21·22P) '

18-19 (1) 09-12 (11 ,~, 1...16 (3) 09-18 BlThese openings won't occur every 19-2 1 l2l 19-21(1) Midd le E.lll 18-17l2l 18-18

day, and at best they will be weak, 21-22 (1) 21·23 (2) 17·18 (11 18-2213)
23-0:2 (11 zaco fflnoisy and often affected with severe Far Easl 18-20 (1) 1»-11 (2) 17-20 III 05-ll8 (II ceca "

flutter fading . Openings favor paths 16-18~ 20-22 3) Wnllllrl 1().1" (1) 07·10 (1) 13-1S gj 19-22 (1,." zaoc '" Afric a 1"'17 (2) 1()'13 (2) 1 ~17 22.QO (2
between the southern tier states and 20-22 11 00-05 (I) 17.18 \l l tats F.I ~~l

00-01 u
05-06 (2) 1().15 11 • 15-19 .. 22.QO (1 '

deep South America. The best time to 06-08 (3) '9-21 13J oooa .,
check for TE openings is during the 00-10 (2) 21-23 ffi 02.(l.l, ffi

1()'12 (1) aaoc u o-oe t

84 • CO • August, 1980 Say You Saw it In CO



22-23 (1)

"'" '"OI .().6 (11

c-oe '"0&07 (11

09-11(1)
17.19 (1)

"'" '"""" I3lOH13 (2)
Cl3.Oof (1)

""'" '"

12·16 (1)
16-18)21
18-20 131".,,'"
22-00 (11

13-15 (1)
15-17 (2)
17·19(1)

• Indou'.. bnt limn 10 IISlen 1Ol' 80 Met. openI~"
Openings on 1&0 Moterll are "SO II.....y 10 oc:c.. ourtng
trcee hmn ""'en 80 Mel. apenings are shown wilh •
propa9a tlon IfIde. 01 (2), or hlg,*"

., Indicales best limes 10 Ilslen for F·2 la yer openings on
6 Meters .

1. Use CharI appropriaTe to your t.anaminer touhon,
The Eas lern USA Chatt ca n be uMd In lhot 1, 2, 3, of . a
I(P" . I(G<I and KV4 .... in lhot USA and ad jKent ull
..... In canada; I'" Cenlral USA Chatt .., I 5. 9 and 0
....: , .... Weat..n USA Chatt In lhot 6 and 7 a nd
. ilh IOfnIIWhal leU accuracy In lhe K~ and I(L7 ar....

2. The predicled time. 01~"'9. a ra louncl~
. ... appropriaTa meIer band co'umn (10 ttvough 80
Mat.... ) lor a part icular OX reg ioll... iJIto. n in Irw tell
hand col umn 01 lI.a Chart• .

3, The propaga lion inde~ Is \h.. nu mbe< that appaa, .
In ( )after Ihalima 01each predlcled o~n l ng . Th. ind••
ind ica tes Ihe nu mber 01d.y$ during Ihe month on ...hlch
tlla openin9 is ••peeled 10 lake placa aa 10110.... :

(4) Open ing ahou'd occ u, on mor a th. n 22 day .
(3) Opening should occur bet....... I • • nd 22 d.y.
(2) Opening __lei occur bet....., 1 and 13 d.ays
(1) ()paning should occur on leu Il>&r'I 7 da.,.

Re.... 10 Irw " Las t Minu T.. Fora<;aSI" al trw beginn ing 01
lhi. o;o!umn !of II... aclual oMte. on ...hich an QPeAinQ
. ,Ih a apecl llCPf09IfI"""'" _ . i. "k~y 10 occur. and
u... "onal quallly lha' can be ... peeled

4. T,me. shOwn In the Chart. ar. In II.. 2"~

.ystem. ...hereOOi. midnig hl: 12 i. noon;0 1 i. I AM.: 13
" I P.M, .....IC, App'opria le dayl igM lime is u HCI. no,
GMT. T conyert 10 GMT• • dd to lhe tunes shown in ,he
.ppropri. te c hart 7 hours in POT Zon. , 6 hours In MDT
Zo na . 5 ho ur. in COT Zone. and" hour. in EDT Zon•. For
....mp'e . 1. hOUfl ln Washlnglon , D,C. Is 18 GMT. Whan
1\ is 20 hOurs In los Angeles, 1\ is 03 GMT, etc,

5. The c hart. a'e bcaaed upon a I'ansmltted po. ..r o r
~ ...allS c.w., or I k p ,e ,p. on aiOeband. into. d ipol.
anlenna a qu.ller- len9Th a boY.. ground on 160 a nd
eo meier•. and • hall_ avelenglh abo... g'ouncl on 40
.nd 20 mel s. and a ... . ~elength abo-.. ground Of'> 15
.nd 10 mel s . For aaCh 10 db 9am aboYe 11_
r.r...ence ~a. IhI _'}lItiorf ,_2. ,11 increase by
.;one _ lor INCh 1008 loss. II . ,If 10-.._ by one _ .

6. PrapagallOt> dala conlalnaCl'" IhI Charla haS_
pr_1Id trom ba.ic d.lla pubtist>ad by It.. Instituta lor
Tal~municallon Sciances 01 tha US, 0e0I 01 Com­
ITIIIfca. Boulder, CoIofado. 80J02.

MILITARY SURPLUS
WANTED

HOW TO lISE THE OX
PROPAGATION CHARTS

CIRCLE 43 ON READER SERVICE CARD

3 LINES $1 .
4 LINes . '8

& .ddreaa. ~ LINES 1-~:
.d ~y or _ O.lpa ld. S"lpIlU

L:-0rdinll• =-==-- FI' al CI... ",. 11.

....., SWEDCOX·STAMP5
'P.O. BOX 28 • h100RESVIUE, N. Co 2811$

CIRCLE 5 ON READER SERVICE CARD

Highest pr ices ever on recent U.S Mil il ary sur·
plus. especially on Coll ins equipment Of parIs, we
pay f'eight . Ca ll collect lor high ot ter. (201) 440­
8787.35 Rula Court. S. Hackensack . N.J.07606

SPACE ELECTRONICS CO.
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This past fall, George carried his
crys tal ball to Geneva. Switzerland
where he served as a senior member
on the U.S. Delegation to WARC-79.
George was among the handful of
delegates at the Conference who

were also veterans of WARC-1959.
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THE INS AND OUTS OF THE WASHINGTON SCENE

Amateurs Face Regulation in Use-at-Frequency Matter

A 5 a result of interference to certain
types of amateur operations, an agen­
da item may short ly be sent to the FCC
commissioners on an amateur's right
to operate on a specified frequency.
Specifically, we see many examples to­
day where an amateur station has ap­
parently " laid claim" to a frequency or
to frequencies; these include:

Net operations (e.g., WESCARS,
EASCARS, etc.)
Repeater operations
W1AW code practice and bulletin
operations

In the past, so-called "gentlemen's
agreements" permitted such opera­
tions to continue without interference
because they served the amateur's and
the publ ic's interests. Now, however,
an increasing number of stations are
being reported for interfering with the
operations of stations which claim use
of a frequency by virtue of their having
operated there for a long period of time.

Based on the Interference com­
plaints being received and on the
various modes of operat ion used today,
the question has been raised within the
Commission as to whether the Rules
and Regulations for the amateur serv­
ice fail to encompass teday's manner
of operation and whether more explicit
"guidance" (regulation!!.~ is necessary.

That an agenda item may even be
sent to the Commissioners is another
example of where they may now incur
further Government control.

/IIegai Radio Operations
Increase in Florida

Sources in Wash ington (D.C.) are ex­
pressing increasing concern about the
growing number of unlicensed radio
operations in and around Florida. Most
of these operations are occurring on
frequencies in and adjacent to the ama­
teur 20 and 40 meter bands, and are ap-

-8603 Conover Place, Alexandria VA
22308
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parently related to drug traffic and
political broadcasting. What is so dis­
appointing to Federal authorities about
these operations is that they follow on
the heels of recent search and seizure
act ivities by U.S. marshals which were
intended to silence them.

The illegal HF operations in Florida
are being monitored, and information
obtained from them being passed, on
request , to several Federal agencies.

Amateur Radio Lauded for
Operations In the Pacific

While the subject of Intentional in­
terference and friction .between
amateur operators has been much in
the amateur press of late, there are
many operators who can attest to the
vita l role our service plays In providing
communications to people In remote
areas. Such areas include the remote
Islands of the Paci fi c Ocean, where
Lewis Strauss, AH61 (Hawaii), notes:
"There is scarcely an evening that I do
not hear emergency, medical, or priori­
ty trafflc coming out of the caronree,
the Marshalls, and ot her Islands to the
west. In these areas, amateur radio Is
more than a hobby; it Is a vital part of a
communication system which is used
by missionaries, medical personnel,
and, in fact, U.S. Government person­
nel."

The above comments, made in a let·
ter to Mr.Carlos Robert s, Chief of the
Private Radio Bureau, FCC, concluded
with the hope that the amateur service
could be preserved in a healthy state
so as to serve the public's interest as
it was originally intended to do.

Computer RFI·Limits
Deadline Extended

As a result of petitions from the
computer industry, the FCC has ex­
tended to October 1981 the deadline
for compliance with imposed RFI
limits on computer equipment. Ap­
parently the Commission caught most

manufacturers by surprise in late 1979
when it imposed stringent limits on
the radiation from computer equip­
ment. Amateurs, in part, were respon­
siblle for bringing the problem to the
Commission's attention after home
computers used for OSCAR experl­
ments were found to interfere with
radio receivers.

The RFI standards were supposed
to have gone into effect on July 1,
1980. Now, however, newly-designed
equipment does not have to meet the
standards until October 1, 1981. Older
equipment, which must be redesigned,
does not have to be in compliance un­
til October 1, 1983. The FCC stand­
ards, according to Electronic Engin­
eering Times, were fi rst thought to ap­
ply "to virtual ly any piece of equip­
ment that had any computational
power whatsoever-from mainframe
compu ters t o mlc rop rocessor ­
controlled ovens." Four classes of
equipment have been temporarily ex­
empted from the standards, however;
these include on-board computers in
transportation vehic les; industrial con­
t rol systems; test equipment; and
home appliances.

Demand for EE's up
Significantly in 1980

Demand for electronic engineers
has Increased significantly during the
first part of 1980, and In the first 10
weeks of this year, Is already up over
19% as compared to the same periods
last year. To attract qualified engin­
eers, in fact, many employers are pay­
ing salaries more than 14% higher
than last year's; attractive benefit
packages, according to Electronic En­
gineering Times, are also important
factors in the hiring process. New EE
engineering graduates, it is interest ing
to note, now average $19,000 per year,
to start . . . an all-time record.

Reflecting the opportunities avalt­
able in the engineering fields today, it
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PRICES ARE SUGGESTED UST
CAU fOR QUOTE

HY-GAIN TH5DX ...•.• . $ 289.95
HY-GAIN HG-54HD •... . $1.950.75
HAM IV ....•. .... •... • $ 198.00

(713) 658-0268

Couple the knowledge and names with
another outstanding company. MADI­
SON ELECTRONICS, and you have a
package ready to work the world!

Consider the TH5DX. 5 elements on an
18 foot boom. offering downright out­
standing performance on 10, 15, and
20 meters. Now, put it on top of the new
HG .54HD heavy duty tower from Hy ­
Gain. Here's an all steel tower which
cranks up to a full 54feet in three sections.
and is fully galvanized inside and out to
provide full moisture drainage. Best of
all, both a ro tor mounting plate and tower
baseplate a re included. a nd the tower is
d ril led for a thrus t bearing.

Swing this greatantenna with the work­
horse of ha m rotors. the HAM.IV from
Comel l-Dubiher. It bolts righ t in . and will
ha nd le your 2" mast . It's matched for this
system to provide optimum performance.
contact after contact, in most a ny weather
condition .

YOUKNOW THE QTJNJIT..YOUKNOW THE
IJE£1lIMKlll. YOU KNOW THE fERF'ORM.
ANCE. AND YOU KNOW THE NAMES ­
HY-GAIN & CORNELL DUBILIER.

(Q+R+P+N)x3

Electronics Supply, Inc.
McKinney. Houston, TeXIS 77002 • (713) 658-02681508

CCIR Study Group 8E to
Meet on Amateur Radio
Matters

According to John (Jack) Kelleher,
W4ZC, the International Consutatlve
Committee on Radio (known as the
CCIR) Study Group BE on the amateur
(terrestrial) service will meet several
times during 1980 to examine tecnnl­
cal matters of interest to the ITU. The
CCIR is the techn ical arm of the ITU,
and is responsible for advising the
Union on matters of a technical
nature.

Some of the issues to be discussed
at Study Group BE meetings include
Sharing analyses for the new amateur
HF band at 10 MHz, low-frequency (IF)
operations, and preferred frequency
bands for the amateur service.

If you would like to participate in
CCIR Study Group BE activities, con­
tact:

Mr. John J. Kelleher, W4ZC
Convener, U.S. Study Group BE
3717 King Arthur Road
Annandale, VA 22003

HOT OX INFO!!!
World's Best Known

WEEKLY ox BULLETIN
Calls-"equenclts-Pr~tion-QSL Info

for those ~e end Eko t iCcountries
SEND Business slle SASE for semple copy

TO : THE O X BULLETIN
306 Vernon Ave.• Vernon. CT 06066

is not surpri sing to f ind that enroll ·
ment in U.S. engineering schools has
also reached record levels. In late
1979,340,488 undergraduates were en­
rolled in this country's 286 engineering
schools. Of these, 79,123 were en­
rolled in electrical engineering, a 9%
Increase over 197B.

Popular Electronics to
Feature Communications in
August 1980 Issue

According to John J. McVeigh,
WB2BlS, Technical Editor for Popular
Electronics (PEl, the August 1960
issue of PE wi ll contai n a special
16-page sect ion dealing with commun­
ications. Included In the material to be
published are articles on the new high­
technology amateur and shortwave
equipment; on Sunspot Cycle 21 and
its effects on communications today;
and on the World Administrative Radio
Conference (WARC) of 1979 and its et­
teet on amateurs, swls and CBers. The
issue promises to be "must" reading
for amateurs everywhere.

P I.....nd ell r.ld.r Inquiries dlre.;tly
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SPECIAL OFFERS
IIC05- 1I59.95. IIC90 - 1I14.95.

mRF901 - 1I3.95. 95H90 - 1I9.50
COUNTERS ARE REDESIGNED WITH A

FREQUENCY STANDARD OUTPUT AND
NEW CABINETRY AT SAmE LOW PRICE.
COMPun .ITS, CONSISTING OF EVERY ESSENTIAL P"RT NEEDED TO
MAKE YOUR COUNTER COMPLETE, HAl-eooA 7·0101T COUNTER WITH FRE·
OUENCY RANGE OF ZERO TO 600 MHz _FEATURES TWO INPUTS, ONE FOR
LOW FREOUENCY AND ONE FOR HIGH FReQUENCY; AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1,0 SEC OR .1 sec GATE WITH OPTIONAL 10
sec GATE AV....ILABlE. ACCURACY :I; ,001% , UTILIZES I(}.MHz cavsr....L 5
PPM. COMPLETE KIT ..•..•• ... ..••.•• .••.•.••••••.•...•.••.•• "21
HAL·lOOA 7·0I01T COUNTER 15 1Ml L A R TO HAL-600Al WITH FRE­
QUENCY RANGE OF ZERO TO 300 101Hz COMPLETE KIT .... '1(11
HAl·SOA 8-0101T COUNTER WITH FReOUENCY R....NGE OF ZERO TO eo
114Hz OR BETTER. AUTOMATIC DeCIMAL POINT.lERO SUPPRESSION UPON
DEM....ND FEAtURES TWO INPUTS ONE FOR lOW FREOUENCY INPUT. o\NO
ONE ON PO\NEl FOR USE WITH o\NY INTERNo\llY MOUNTED Ho\lTRONIX
Pfl;E·SCo\lER FOR WHICH PROVISIONS HO\VE o\lREAOY eEEN Mo\OE 1,0
SEC o\NO ,1 SEC TIME Go\TES. o\CCURO\CY -10 ,001 % , UTILIZES 10·MHz
CRYSTAL S PPM. CO"PlETE KIT $101

Solid State Replacement Guide. A 1960 edition of the RCA
SK Top of the Line Solid State Replacement Guide offers
1,080 solid state replacement devices which replace more
than 161,000 domestic and foreign types. The guide
features a dual numbering system which shows both the
SK stock number and the stock number of the numbering
system used by EGC REN and TM. It contains information
on RCA's line of replacement transistors, rectifiers,
thyristors, Integrated circuits, and high voltage trtpters.
The 368-page 1980 SK Guide is available for $1.50 from
RCA Distributor and Special Products, P.O. Box 597,
Woodbury, NJ 08096, or for more information, circle
number 111 on the reader service card.

Microcomputer Interlerence Control Product Catalog. A
new catalog from Electronic Specialists presents their
line of microcomputer interference control products and
protective devices. Descriptive sections are included
which outline particular problems, and suggested solu­
tions are given. Typical applications and uses are also
outlined, For a copy of catalog 971 contact Electronic
Specialists, Inc., 171 South Main St., Natick, MA 01760, or
circle number 119 on the reader service card.

An Amateur Radio Telescope. Advances in the electronics
field have made it possible to design a radio telescope
which a dedicated amateur can build for a reasonable cost,
and with excellent prospects for success. An Amateur
Radio Telescope by George W. Swenson, Jr. describes
such a project, a working telescope actually built by the
author's students. This 581'age paperback book is avail­
able from Pachart Publishing House, P.O, Box 6721, Tuc­
son, AZ 85733 for $6.95, or for more information circle
number 114 on the reader service card.

lRS·80 Microcomputer Catalog. Radio Shack has issued
their TRS·80 Microcomputer Catalog RSC-3, "The Ex­
panding World of TRS-aO." The 24·page, full color catalog
includes complete, up-to-date information on both Model
I and Model II TRS-aO Microcomputer Systems. Also
listed are peripherals and accessories such as five line
printers, disk expansion units, a voice synthesizer,
system desk, dust covers, carrying cases, and software
including more than 50 ready-to-run programs. Detailed
specs include a TRS·aO System Selection Guide, corn­
parlson charts for Levell and Level II Basic, a description
of disk Basic and TRSDOS operating systems for Modell,
and the Level III Basic and TRSDOS operating system for
Model III. The catalog Is available from Radio Shack, divl·
eron Tandy Corp., 1300 One Tandy Center, Fort Worth, TX
76102, or circle number 112 on the reader service card .

The P,inted Wo,d
new readIng materIal

'·fl--.." '
".. -

"HAlH HAIOlD C, NOWLAHO

WIlXH

HAU79 Clock Kit fREE with every Counter
Plus A FREE In-Line RF Probe.

'.[·KAll. 11T5
HALlOO ••I ••••••• •• ••• •• • . • . •• . • . . • • • • . • . • . . • . .• • . $14.95

i Pre-drmed Gl0 oo.rd . nd.1I com PO" e" l$)
HAL lOO AI••I • ••• •••••••• • •• ••• •• • .. .. . .. . . . . . . . . . • $14.95

(S.me ee .boye ....ilh p'eamp)
"AL 600 .11•••• ••• ••••• •• • •• • •• • . • •• . . • . • . . • . . . . • • . $1995

iPre-drilied Gl0 bo.rd .nd .1I comPO" enl ,) •
HAL 600 ""11•• ••••• ••••• • •• • .• •• • .• .• . .• . • . . . . . • . .• S39.95

(S.m. as .boye bul .... ilh pre.mpi

HAL·l<iHz .11·SCAll. VHF& UHF INPUT ANO
OUTPUT DIVIDESSY 1000. OPERATES ON A SIN­
GLE SV SUPPLY PRE-eUIlT & TESTED ..... U9.95

TOUCH TONE DECODEI KIT
HIGHLY STABLE DECODER KIT, COMES WITH 2 SIDED. PLATED THRUANO
SOLDER FLOWED G·10 PC 8OARO 1'567'a, 2-1-402, AND ALL ELECTRON(C
COMPONENTS. 80ARD MEASURES 3'10 ,,5'IJ INCHES HAS 12 LINES OUT.
ONLY"'."
DELUlIE 12·IUnDN TDUCHTDNE ENCODER KIT utihZing Ih. n..... ICM 1206
chip Proyid•• bolh VISUAL AND AUDIO indicalion.' Come.....ilh ll$ O....n 1 0 ·
looe anodiZell .Iuminum c.bin'l , Me........ only 2 3/. " 33/." Complete 'lh
To...Ch·Ton. p.d. bo..d, crY' l al. Ch'P .nd all ne<;e",ary compon. nl$ 10 f,n,.h
Ihe ki l
PRICED'"T , $21.1$
For l ho• • whO wish 10 mo nl Ih. encod.r in a hand·h.ld nil . lhe PC oo.'d
m......... only i/llS" " 1 3/ Thi. p..hal kil with PC board, crysta l. Ch,p .nd

~lto~~~: I1U5
ACCUllYU CIU'J) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WBoIVVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR·
REn, IN 05T MAGAZINE AND THE 1915 RADIO AMATEURS HANOBOOK.
$'•.95

ACCUUnl-IUMOIY Dr110N IU'J THIS ACCUKEYER MEMORY KIT PRO.
VIDES A SIMPL~ LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB<lVV~ ACCUKEYER. WHILE DESIGNED FOR DIRECT AnACH·
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH L1nLE DIFFICULTY. $1 •.'5

ORDER ACCUKEYER KIT AND ACCUKEYER MEMORY OPT'ON
FOR $32.00.

6-DI(;IT CLOCK • 11/14 HOUI
COMPLETE KIT CONSISTING OF 2 PC Gl0 PRE·DRILLED PC BOARDS, 1
CLOCK CHIP, e FND READOUTS, 13 TRANSISTORS 3 CAPS, g
RESISTORS!. 5 DIODES, 3 PUSH·eUTTON SWITCHES, POWER
TRANSFORMI::R AND INSTRUCTIONS,
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA,
NKID'" •• , ••••••••••• , $11.'5

CLOCJ[ CAW O\y.i1.bl••nd ill III any 00. 01 11'1. aboy. clocka. Reg...l.,
PriC. , .. $6,50 _ CW, $4.SO _ ............. dod.

5IX·DIGIT ALAIN CUXI Ifl tor home Umpel', RV. or 1I.ld-day use. Operel.s
on 12·yol! O\C or DC, .nd has liS o....n 8c}:Hz lime base on lhe bo..d. Comple..
wilh all .Ieclronlc comPOnen" .nd I ....o-plec., pre-drmed PC boardl Board
. ize.". 3". Complete ....llh spe.k,••nd awllCl'les. II operaled on DC. lhere is
nolhlng m",.lo buy.'
raKUlAT , •• .••••• •••••••••• •••• • , ••• • • ••• •••• , •• , $1 •••5
T....t1....YOIt AC line cOl"d lor IhOSe who wish 10 ope.... the clock from l1Cl-voll
o\C. $2.9'5
'FIlS ClOCk case advertised belo.....
SttIPl'ING .NFOR.....TION
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE AOOITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THo\N
$15.00 PLEASE INClUOE ADDITIONAL 11.00 FOR HANDLING AND MAILING
CHo\RGES SEND So\SE FOR FREE FLYER.

HAL·TRONIX
P. O. BOX 1101

SOUTHGATE. MICH, 48195
PHO~E (313) 285·1782
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RANIUM UERIES

BY MARTIN BRADLEY WEINSTEIN. WB8lBV
cto CO

.. FIND THE ERROR"

Here's What Was Wrong
The source, of course, plus a paln in the drain. The two got
reversed, for a strain on the gain. Set aright, the oscillator
couldn't be greater.
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Curtis Keyer
An advanced design electronic

keyer employing optoisolators for key
isolation has been introduced by Cur­
tis Electro Devices. Inc. Based on the
8044 single ch ip circu it, the EK-480M
also features a direct meter readout of
code speed in w.p.m. Measuring 7" x
4VI" X 2Y, ", the unit contains dot and
dash memories, Iambic or standard
mode operation. internal 117 vac or
battery supply, internal s idetone and
speaker, front panel volume, pitch,
weight and speed controls, plus an ac­
cessory socket for message memory
and keyboard keyer add-one. The un it
will key ± 300 vee up to 200 mAo

Supplied complete with all cables
and plugs. the EK-480M Is priced at
$149.95. The EK-480 (excludes speed­
meter) is priced at $134.95. For addi ­
tional Information, contact Curtis
Electro Devices, lnc., Box 4090, Moun­
tain View. CA 94040, or circle number
104 on the reader service card.

The repeater receiver uses dual-gate
MOSFETs in both r.t. ampl ifier and
mixer stages for high sens itivity (20 dB
quieting with only 0.25 uV of input
signal) and freedom from overload in
the presence of va-volt signals. Crystal
filtering and double conversion are
both used to obtain 65 dB rejection of
ott-frequency signals so the repeater
is suited for use in hostile r.f. en­
vironments. Transmitter output is 2
watts but optional amplifiers are
available to increase power output.
For more information. contact Micro
Control Specialties. 23 Elm Park,
Groveland. MA 08134, or circl e number
103 on the reader service card.

Microprocessor·Controlled
Repeater

A line of repeaters covering the 144,
220, and 450 MHz bands has been in­
troduced by Micro Control Specialt ies.
The Mark 3CR repeaters combine al l
the features of the Mark 3C repeater,
plus transmitter. receiver. and power
supply in a rack mount cabinet. The
mrcroorocessor-baeeo repeater pro­
vides 39 tone accessible functions, in­
cl uding autopatch, autocrat, redial.
reverse patch, external outputs, and
secure control operator commands.
The repeater generates 13 different
Morse messages, several of which are
custom programmed to user specifica­
tions. Basic repeater functions are
also directed by the microprocessor
so the repeater can discriminate
against noise and kerchunkers.

and l ive color combinations. Manufac­
tured from a tough engineering grade
thermoplast ic, the enclosures may be
c u s t o m ized with hand toots .
Enclosure sizes range from 1v. ~ H x
2"W x 2 JI. "L to 2"H x 4"W x
5'/. "L

Custom epoxy-glass Gridboards are
available for vertical and horizontal
mounting In the enclosures. Two sizes
of transparent red and smoke-gray
windows are available tor use with
LED or incandescent readouts, In­
dicators, etc. Also available are two
sizes of opaque gray panels tor mount­
ing switches, potentiometers, connec­
tors, etc. Resilient. non-marrfnq teet.
which f it all enclosures, may be ut il­
ized tor bench or desk-top applica­
tions. For more informat ion, contact
Amerex, P.O. Box 2815, Riverside, CA
92516, or circ le number 102 on the
reader service card.

.-".-.•

Larsen Magnetic Mount
Larsen Electronics has improved

their Magnet ic Mount design to give it
even stronger holding power and re­
duce even further the chance of
scratching the vehicle finish. The as­
sembly has been up-eng ineered to
closer tolerances tor more holding
power per square Inch.

The mount has a new boot at resili ­
ent Nordel that wil l not crack or
harden even with long-term exposure
to weather and sunlight, and that mlni­
mizes the possibility o f scratching the
vehicle's f inish. The capacitive coupl­
ing shield on the underside of the
mount has been beefed up to make it
less subject to accidental puncture
st ress. For more information, contact
Larsen Electronics, Inc., P.O. Box
1686, Vancouver. WA 98668, or c ircle
number 101on the reader service card.

Unibox Electronic
Packaging Components

Unibox, a versat ile line of packaging
components, is comprised of a series
of attractive enclosures and a wide
selection of accessories. The com­
ponents may be custom assembled to
meet the user's specific requirements.
Enclosures are available In six s izes
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Xilex Universal
Dala Transceiver

The UDT·170, a Universal Data
Transceiver, combines the processing
power of two dedicated microproc­
essors plus a state-of-the-art r.t.t.y. ter­
minal unit and c.w. converter. The
resulting product is a universal con­
verter that operates between rad io and
terminal. It has the capabil ity of taking
keyboard commands from a teletype,
computer, or video terminal. Baudot or
ASCII makes no difference, as the ml­
crocomputers can handle the size of
the line printed or displayed from 64 to
80 characters per line and automat­
ically buffer up to 32 characters.
"Downshift on Command" allows the
operator to tap a button to correc t Im­
properly sh ifted data and to mark new
sections of data.

The UDT·170 is packaged in a r.f .l.
protected metal enclosure measuring

Sliy You Sliw It In CO

12" x 7 1f. " x 3% ", operates on
either 11 5 or 230 vac, 5Of60 Hz, and Is
prices at $479. For more Information,
contact Xitex Corporation, 9861 Chart­
well Drive, Dallas, TX 75243, or circle
number 105 on th e reader service card .

Aluma Tower's Mobile
Telescopic Towers

Aluma Tower Company manufac­
tures five sty les of mobile van-root
mou nted telescopic towers. The
towers will crank up on the heavier­
duty model to 60 feet, if required. They
are manufactured for easy mounting
on a van ladder rack so they can be
cranked up easily for use and cranked
down for storage . The aluminum
towers are tungsten inert gas we lded

(hell-arc) for strength, and have a safe­
ty stop for safe, t rouble-f ree usage.
For more Information, contact Aluma
Tower Company, 1639 Old Dixie High­
way, Vera Beach, FL 32960, or c ircle
number 107 on the reader service card.

B&W Be-l Balun
The Model BG-l Balun from Barker

& Williamson, Inc. has impedance of
50 ohms unbalanced to 50 ohms bat­
anced. Frequency is 1.8 to 30 MHz,
and power is 2.5 kw to 5 kw p.e.p. The
50-239 connector mates with stand­
ard PL-259 plugs. Size is 2V. · in
diameter and 7% · long; we ight is 15
ounces. For more information, contact
Barker & Williamson, Inc., 10 Canal
Street, Bristol, PA 19007, or circle
number 108 on the reader service card.
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You can never be careful enough when working with
electricity. Author Revels explains why and what you
can do to increase your chances of enjoying amateur
radio longer.

BY MARK A. REVELS·

to the equipment chassis. Due to the
capacitive coupling between the
primary windings and the core, some
current " leaks" into the core and con­
sequent ly into the equipment
chassis. This leakage current will
flow to ground if a path is given to it.
To keep the operator from provid ing a
path, the equipment is connected to a
low impedance path to ground.

Keep in mind that I am talking
about current in the order of
microamperes. Mr. Hood stated in his
article that " Medical people estimate
that a current of only 60 milliamperes
or so can do you in." But , he made no
reference to what medical people he
was referring to. The Association for
the Advancement of Medical ln­
st rumentation (AAMI) sets the
leakage c urren t li mit for elec­
tromedical ap parat us at 500
microamperes from a metal enclosure
to ground for non-patient connected
devices (patient connected device
limits are lower). Also, it has been
s h o w n that as li t tl e as 10
microamperes directly through the
heart muscle can cause fibrillation (a
twitching condition where the blood
volume output of the heart is little or
nothing). It is therefore quite clear
that very small currents, such as
leakage currents, can be hazardous
under the proper conditions.

Another problem, whi ch may be en­
countered, is non-equipotenttanty of
equipment and service outrets. This
situation is characterized by a tin­
gling sensat ion when either two
grounded devices or a grounded
device and ground are tou ched
simultaneously. When current flows
in a conductor, a voltage drop is
developed across the conducto r
wh ich is directly proport ional to its
resistance. Consider a ground wire
runn ing from outlet " A" to outl et " B."
If device " C" injects 10 milliamperes
of leakage current into the green

,
-----:"""",­10000

or other grounded equipment, it will
show that a large potent ial is still
available which could cause an elec­
tric shock. The solution to thi s prcb­
lem is to put the s.p.s.t . switch in
ser ies with the hot conductor rather
than the neutral conductor. An even
better method is to use a d.p.s.t. or
d.p.d.t. type switch and switch bOth
the hot and neutral conductors.

The quest ions arises, " Why use an
earth ground if it proves to be so
hazardous?" Earth grounding would
be unnecessary if electrical and elec­
tronic devices were perfect. Unfor­
tunate ly, th is is not the case. Take in­
to account a step down transformer
whose core is physically connected

Fig. 1 • A circuit that can be used to
test for excessively high leakage cur­

rents.

especially on " home-brew" equip­
ment , power switches consist of a
s.p.s.t. type in series with the neutral
(White) conductor. This pract ice pro­
vides some, but far from adequate,
safety. The hot (black) conductor re­
mains energ ized and presents a
source of electrical power that could
shock or even kill the unaware techni­
cian . To illustrate this, consider an
electrical device which is connected
to the a.c. power line. Since the
neutral is electrically tied to ground at
the power station it is said to be at
ground potential. The hot connector
is at 120 volts (or whatever the line
voltage is) above ground. If the
neutral is switched off current will
cease to fl ow in the circuit. But , when
a meter is connected between the hot
conductor and the grounded chassis

Lane, Elizabethtown KY., Wooden
4270'

T he article by Edmund Hood,
W2FEZ. (" Elect rical Shock," CO, Jan.
79) describing the mechanics of elec­
trical shock was timely and welcome.
Feeling that more should be said on
the subject , I would like to offer the
following comments.

Perhaps the single greatest risk
taken by radio amateurs, hobbyists,
and electronic technicians in general
is working on " live" equipment. This
practice is generally frowned upon,
but, it is otten a necessary evil. When
working on live equipment remember
that electrical currents f lowing in the
device are looking for a lower poten­
tial to flow to and seek the path of the
least resi stance (opposition). If your
body prov ides thi s path, it is at best ir­
ritating . To avoid providing the path,
avoid touching grounded objects.
Water pipes, damp concrete floors,
and other grounded equipment pro-
vide excellent paths for the electrical j ;J
current. Don 't be careless . One wrong Q~_. f--
move could be your last. The old , but O.151J F 10n
none the less useful , ru le is to keep --If-I-----
one hand in your pocket at all times.
This insures that if accidental contact
is made with a " hot " circuit, current
wi ll only f low through the exposed
hand and arm rather than across the
chest and possibl y through the heart.
Don't work on energ ized equipment if
you are excessively warm or are
perspir ing hea vil y. Persp iration
lowers body resi stance and therefore
allows larger magnitudes of current
to f low. Finally, it is not a good idea to
work on energized equ ipment if you
are t ired and irr i tated. When your
body is physically or mentally ex­
hausted, mistakes occur quite easily.

When turn ing your equipment off,
do not depend on the power switch
alone, " pull the plug." Frequently,
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LABORATORIES

ONLY TELREX GIVES YOU ALL
THESE FEATURES ..•
• Winer furvlv.1 Is 100 mph.
·4 KWP po_r r.tlng r. ln o r s h ine .
• Piltented l)()xe Cl c~lli8r "Bil lun " .
• HNvy-duty steel gusset mount ing

p1.le .nd slu,p$.
, 2 " 0 .0. reinforced . Iu m ln u m boom.
· urge dl.meter , rel n lorced, tu~er

sw.ged Clu r. l elements for mi n im u m
weigh t . n d eliceptlon. l sllength l

• St.lnless steer erect rjcar n. rdw. r••
, Pnone .nd CW Col pa bmty.U b.II n ds l

If top 2 Meter I)eTlorrnance Is you r require­
ment , the 2MVSl 14 k it c on, lstlng of 2 e•.
pn.sed 2 Meter " 8il lun" led p recisio n tunftCl
• element Arr.ys out l)et"lorm even QU.Cl
stacked anlennn of oth er miIIke s...

Better th. n optimum lull sit e d mecre per­
rcr m anee tn .n .nte n na which can be ,et up
wi t hin the h our, n""Cling . m lnl m.l support
struct ure, (e xtst lng lower, house Ire e etc.)
The "Inver ted-Vee" pro duce , iI lo w_. n gle
"Billa nc ed" Omn l-Dlrect ion.1 p.ttern , whiCh
Inc reases Ih e sig na l t o noise, enc Sl9nal to
In terfef;llnCe rat tos. Com p le te sIm p lif ied
Instructions are prov ided.

NO TUN E RS N EED E D!

Communication Antenn" Since 1921

elrex

'1111

P_O. BOx,79 - Asbury Pi!t rk, N .J. 077 12

By the only lest that """"nsanythlng .•,
on the a ir c o m par ison ••, this .rr.y con­
tinues t o outperlorm.lI compelltlon •.•
anCl has lor m ree CleeaCles. Her,'s why
••• 'retrex uses • uniQue Ir.p design
employing 20 HIQ 1500 V """mlc c on­
densers per antenne. Telr'll u ses 3 optl­
mum-spacee , optimum-tuned rettectors
10 proylde mol x lm u m gain .nd t ru, FIB
Trl-Bo1nd perlormoln"".

STEP UP TOTELREX
Professionally Engineered Antenna Systems

Specl.l N-tYPe COolxial connectors,
solid roe elements (driven thru
the boom), tinned connecting lugs.
and 515 erectrtca t hardware DrovlCle
you wil h peace of mind for m.ny

yearsl '..."'"'""..,........""""...,. " ......~=_

A Telrex "Balun" fed "Inverted·V,," kit is the ideal hi-performance inexpensive and
practical to inmlllow-frequincy mono or multiple band, 52 ohm antenna system.

"MONARCH" 10, 15, 20 Meter "Tri-Blnd"
Model TB5EM/4KWP

T
L
I

$79.00
rpJ

USA &
Canada

SL·56 AUDIO ACTIVE
FILTER

FOUR FILTERS IN ONE
AT THE SAME TIME

!I..ICT.OI"CI .II,.ICM co.... 0' v IIGU" •
... e . lOI 'l9"

VIIGU". ll.CM. V IIG'MI. non
... L ... .. O .. . .._ . .. ....

Ca ll, Ihi re or SEE
AnOlher ISSUE fo r Det ail s

ground wire and the tota l resistance
of th e wire is 2.0 ohms (not uncom­
man in older wi ring), then the voltage
measured from the ground pin of "An
to the ground pin of " 8" will be 200
millivo lt s.

200 millivolts is not what one wou ld
call a let hal voltage but it does
demonstrate the need for low im­
pedance grou nd busses.

The average amateur, or hobbyist,
can protect himself and his family
against the woes of elect rical hazards
in a number of ways. Perhaps the
most effective method is hard wire
grounding . Simply, this consists of
running a wire from each device to a
common earthy ground. If the thought
of a jungle of wires does not please
your aesthetic views, you might con­
sider installing three wire power
cords which have the ground and
power wires in the same jacket. After
this is done, test each device for ex­
cessively high leakage currents. You
may use the test circuit in fig . 1. It is a
AAM I standard test load that
assumes a body resistance of 1000
ohms. It is frequency compensated
so that high frequency leakage cur­
rents are ignored (the hazard goes
down as frequency goes up).

After one has protected himself
su fficiently, it is only then he can sit
back and enjoy his hObby. 2'l

Say You Saw It In CO
CIRCLE .1 ON READER SERVICE CARD
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Tilt S.... Ott.ian IlooIl
try Il H. MOll1gomery, wrtl'lJ. Budnick
Tllfough IIIoJny detailea, yet eas.,..t~

100low diagrams, illustratIOns. and
charts. this I::lODk shows you hoW to niH'
row down solar energy options by 1111­

derstall(ling ern:rgy eeeos and costs
Vou'tl also learn how to deal etf~tlvely
With system contractors, how to under­
stand tre mccn.reecee advice on solar
system deSign and operation, ccmpcr­
ern seleclion and Sillng, job pricing and
system installation, the effect the
system will have on cash flow and
taxes, and much more 328 pages.
papelllack, $t2.95. Order ' M122,

Wor1cI Rl dll TV Hilldbook 1980
The worId's only complete directory 01
intema;lronal broadcasting and TV sta­
lIOnS -ee established, authontalMl
gUlGe endOrS8Cl try ee world 's leadll'lll
brOaOCasbng organila!JOl'lS A com­
pre/'lef'l$ive IiSllng of sllol1-, medlum-.
Indlong-wave stallOnS revised and up­
dated 10 rllflect actual conditions AJso
incluOes spetiaI teatun~s on hSlening
ge.ar, hoW to aaapt eeer receivers lor
use loday . and OX club actiVitieS, 560
pages. paperback , $14,95, Ordel
....t

OSC~R: Tilt Him Rillia SIt.llilts
by Dave Ingram, K4TWJ
A cerc-erensve gUide to OSCAR
satellItes dnd earth stanons, It contains
all the data necessary to set ~p,

operate , and excenrrent With the new
OSCAR technology. Covers everylhmg ­
the history 01 OSCAR. an armcnau VIS it
to an earth station In operallon. how
and wher, to tluy equipment, how to set
ul) an urth stallon . OXmg. and lots
more 128 pages, Paoerback S4 9~

Orller 11031

RSGB T"t Eqllip""nt I« tilt ILId.1
Arna1lllr (211d Ed .1
try x.t.. GibsOn. G2BUP
Explains the principles of measurement
techniques, ancl '1iYfl construcbonal
aetails of IIIoJny items of up-te-cate
equipment Of IntereSI no! only to the
radio allloJtellr but also to the electlonics
enthusiast. 151 pages, hardcover/dust
[acaet, $10.95, Order IGOSO.

RSGB Rldlo Olla AlllrlnCI Book
14th Ed.)
by Giles, G4COV , and Jessop. G6JP
presents a wide range 01 essential
reference llala In convenienl IOfm
wilhout needless repetition 01 base
theory, Chapter nnes. Ulll~ and sym­
bols: BaSIC calculdllOll$. Resonalll dr·
cuits iJnd hIIers: CirCUlI dlslgn, Aerll~

iJnd /Tansmi$$IOII blWS: FIa60 and IV
servic~; "'aps and ~I
dala: "'atefllls and 'ngrneenng alia:
"'allllm.itIUI.t.1b4Irs 2Dl) pages, hard­
cover/dust jacket. 13.95, Older

1GQ5'

""""--IDr till Rldill AIIIIII_
try RotIert M Myers , WIXT
ThiS doWn·l0-earlh manual describes
how to go about equippmg a Station
With a SUllable anlenna Included are
how to buHd beams, quads. and wire
antennas: computel-generated beam
headmlls to every known country:
cnarts and tables to elimina te tricky
calculations: OSC AR antennas, antenna
safety, a complete bibliography of
maqazme articles on antennas: and
much more With on-the-air operation
being tre goal, the book gives me
reader 1000 fOf lhought. as well as prac­
tical data tor antenna conslroclioo lor
both the e~perienced amateur and tre
newcomer, 192 pages. papertlaCk .
$9 95 Older'S125

-ANTENNAS

I

•

Tilt PrKtictI HlnclbeoIl "
AIIIIIIIlf ILIdill FM " RII*"I"I
try Bitl Pilsternak. WA&lTF
More than 45 chapters and appe1l(llCes
put all kindS 01 FM/llepeatef tOllies
wilnin easy reach-technical inloon FM
uselt. advice on plannmg a relay
device, a descriptiOn of the WA6VN V
receiver, data on the ATV and IlTTV
repeaters, and several chapters on
building your own repea ter . This book
shows you what job repeaters should
perform and how Ihey can be made to
perform it more efficiently You'll also
learn how 10 handle RF tmenererce.
antenna safely, and how 10 boost per­
forllloJnce This tact-liiIed gUide to FM
receaters. both remole-controlled and
IIIoJnually operated, Will ansWef all your
uoesreos and help you gel started In
tillS pease of amateur radio. 538 pages,
paperback, $995 Orller 1T127

Design 01 Phase·lICkld
l.IIp Clfcllils
try Howard M. 8ef1ul
An intrlXllJC\lOO 10 the lheOfy, Geslgn ,
and wnpIementallOl'l at PLl Circ""s us­
ing various rn ana CMOS devices. The
lIaSIC building blockS ol lhe PLl Ir,
drscussed, and the llnal two chapt6lS
cover frequency Synthesllers, a m and
1m demodulators. fs~ lleCOClel'S, and
other applications upenmenlS demon­
strate concepts presented in the le~l

254 pages. papert)aCk, 5895. Order
I$t3O,

Dlsign of Active Filtlrs
by Howard M. Berlin
An Introduction to the theory. Imple­
mentation, and deSign of active uners
uSing the 14t operational amplilier,
Irom a discussion of fil ler easrcs to
voltage-source filtel s. secOnd-order
muiliple-leedllac~ filters. and lhe state­
variable Mer, upenmenlS are given
lhroughoul 238 pages. paperback.
S795 Order I5t31 .

Order Date: OTY. ORDER" TITLE PRICE TOTAL

,

IPPlng c"arll"S SUXl per Otde< s nIppIng cllargel Book101, 1
" ed on order, of S50.00 or more. Books shIpped

11 way All or01!1I are processed the dIoy lhey I re Shl~ng Ch,rge
..ec, bY l please allow 30 day, lor dell""')' w.l n,n

G"nd1ot,1I1n Ameroci Pr..::", .'I! g~aran llll!d Ihrougn A~g

, t9llO, flu! are ,~b e<;tlO C r

'"w,
ee

OVisa

Name _

Address _

City _

State Zip, _

o Check 0 Master Charge

Card No. Expires;__

Signature requi red on al l charge orders:

X

76 North BrOIIdway Hicksville. NY 11801



MODEL
5510

5OHz·1.00 Hz

MODEL
5500

SOHz·512MHz

1.0 PPM TCXO
(17° C·4Q-C)

• Mealing All FCC Regulations

Count on OSI Frequency Counters to deliver...
• • Accuracy, SBnsltlvlly, High

Resolution and Reliability

• More PerformencelLesl Cost
("thaI's 1/3 the cost of other comparable makes)

MODEL
5612

50Hz·1 .20Hz

.2 PPM
Proportion.' Qyen

(10·C ·40°C)

MODEL
5600A

SOHz·S12MHz

Maasunllll acee sigtlils . serwicillll a VTR. Cl'llICklllll a 960MHI Dillll .
lrOullle$hoobng a PLL sign.lll or tilllbrabng IIlstrumentabOn - _ha ilYet' 10Uf
needS - osrs UGH: 5612 or 512MHz~ are sure to provide the ICtUf.cy
and senSitivity requ iled to meellhe mosTstr ingenl crite1J.il They also otllll'~'

tabl, resotulions lO D.1Hz at 5oO MHI : eltlernar lO MHz inputs /cutputs : SO ohm, 1
Meg an<l BNe inputs , and aChoice or95% assembled kit or completelywired ver­
sions , All this aee muCh more ale yours attre most attract ive price/performance
quollent available

The 1 GHz 5510 and 512MHI 5!lOO " II , long slinding void in the Irequency
ell',"ler tIeicl N(lW you can allSwef recueerenrs 10 5t2MHz (5500) tar less tnan
Sl10. ar lor lUSI SJO more, you can $I"" lhe IW!W 960MHz wllfl(l w,lfllhe 5510
Balfl rnaot ls are available w'l ll a recllaroeable battery pack W'l ll senS'lrvilies like
1sev at 2WMHz , selectable resoluTIOns aI t .0Hl at SOMHz, an(! a f11;f1 accuracy
01 1 PPM TC XO - along witfl tnen shm·silhouene Ilousings and large a·digit
bright LEO arrays - they're tne best prlce/performance buy around,

SPECIFIC...TlONS MODEL 5600... MODEl 5612 SPECIFIC...TlONS MODEL 5500 MODEl 5510

02' PPt.l T_llose
10"' ~ 1 PrO\lOf1~ Oven l\O"C· 40"Ci

1 0 PPt.l TCXO T__&Ist
( 11·C·~O"C)

$enslllV,ty at ' OO~ 1· 25M ~ 1

(typ I ;II !IOM~I · 2!1O "' 1;1

II 2!1O "'1;1'4!1O"'~1

10·2SmV

10·I5mV

15-!IOrnV

SenS ltlV,ty at l 00I; I· 25M ~ 1

(tyP) II !IO"'~1·2!10 "'"1

. , 2500 "' 1;1'4!10"' ~ 1

10·2SmV

IS·2Snw

2H 5mV

os IfIO;h

82·14 S vac (NICicl P;ll< 01" l IS V~C , Oat ,1

Cn, Oimensoons (Less Handl, ) 3'~ " ~ ig~ • 9 '11 " W,d,. 9" Deep case O'fTlfns>ons ''''' '' ll iOh. S"' Wide . S'll '" OIep

$239 9S"" $11)9 ,,*,' $139 es-

• ~% FKIOry~ M tAelclJ '" FIIIlIl W""'II I.

.. eoo.....,Je', AssemllllCl ;Ina w~ea v...-

True RMS 3-1/2 LCD Characler DMM Offers 0.1 % VOC Accuracy lor Undar $170.
Combining true RMS read ings on 5 ACvolta ge ranges and 5 uc voifa ge ranges (both Irom 200mVto 1000'.1) , 5 dc
current ranges (200,j.lA 10 2Aj an(! Ii resistance langes (2000hms to 20Meg,), wnn a high Vdc measurement ac­
curacy of 0 1%, Iow-wmtnt drain, reading ease and dependably rugO!d cabinetry ' OSl's LCSoOOO OMM will
prOYe a truly hlQh·performance vs. low,purCIlase-priCe value.

o True RMS Yoltage Rlnges ZOOmV, tV. ZOY . ZOOY. 1000Y
o DCYollille Rlnges tOOmY. tY. 20V, lOOV, 1000V
o DCCurrent Rlnges 200 2mA, ZOmA, 200m"', 2A
o Resislance Ranlles . , , , , , , , , , , , , , l OOohms, 2K , 20K, 200K, 2 Mell , 20 Meg
o Display (li quid Crystal" 7-Segment) . , , , , ' ,. ,. , ... , .. ... 31fl DigIt /O.S·' Chlrlcter Helllht
D Power . , . one 9-Votl "'Ikallne Battlry D Welght(lncl. Bitt.) , , 1'1. Ibs.
D Price (in Single-Unit auantllllS) , $169 .95

_ "'-~or~ .......tlIKf "'CftW>ge _"Oo.tI~or~ tit' OSlin_a, ,,'c.,....._ 10"10"' ............. 0I 110,OOlor ...-"O,I\&-.g _
..__. Or-.....-01 us ,,- , e-a.~ _ $20 00 __ to en-" e..-._._"_Ip

Conlact our headquar1ers for ordering Informallon. Corporate or persona l VISA,
Muter Charge or American Express Charge Cards are welcomed.

Call TolI·Froo:800·854·2049 in Collfornia: 800·542·6253

DSI INSTRUMENTS, INC. 9550 Ch,sapsak' Or.• San Di,go. CA 92123' 714·565·8402
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FREE TO CC3 BUBBCRIBER B
Advertising Rates: Ncn-ccmmercter ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1 .00. No ad (non subsc riber) will be printed unless accompanied by full remit­
tance. Non-commercial ads free to CO subscribers (max imum 3 lines per month). All
ads must be typewritten double spaced, Recent CO mail ing label must accompany ad,
CloslOfjl Dale: The 10th day in the third month preceding date of publicat ion. Because
the advert isers and equipment contained in Ham Shop have not been investigated, the
Publisher of CO cannot vouch for the merchandise li sted therein. Direct all cor­
respondence and ad copy to: CO Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

SELL: A KW, 120-240 Volt , Electric start, ccmmee­
ci al duty WINCO gas generator . 1800 RPM, skid
mcuntec.uer pump, 14hpWtSCONSI N motor. us.
ed about 10 hours. Pick up only. T.N. Colbert,
WABMLV, 1800 Rhodes M612, Kent, OH 44240.

UNBELIEVABLE BUT TRUE: " Not $229.95, not
$179.95 but $132.50 lor a Hy-Gain triband QUAD,
never used, never assembled. A. E. Hopper, 103
wtlittman Street, Rochelle Park, N.J. 07662.

CANADIANS: " UNIVERSAL CROWBAR "' module
protects rad io equipment against eXC8SsiY1l
power supp ly voltage. Easy install ation. 20 Amp
12V, 5V mode ls $12.95 plus $1 shipping. Onlallo
add 7%. CGU Radio Electronics, Box 231 ,
Goderlch,ONT.

FREE INFORMATION: On Linear Amplif iers, CB
Radio Repair, and CB RadiO Modification. Send
to: A.P. Systems, POB 488, Dept. AR, Millord , PA
18337.

QUADS AVAILABLE in 2 and multi element trl
band kits lrom 150.00 all components severe duo
ty construcuce l iberglass spreaders 13 ' long
use a unique Internally reintcrcee contrucUon as
st rong as pole vaulting poles with 1/0 the wind
area. db . ENTERPRISES , P.O. Box 24.
Pinevalley, NY 14872.

DXEAS: Get new OX Tables cus tom computed
lor your exact OTH-AII Ox PrellIes, Beam
Headings, Beverse Headings. Distances. Time
nutereecee. U.S. Cities. Country/Prefi x Llsllngs,
aSL Check lists. Send callsign, $3.15 to
Willcomp, Inc., P.O. Box 86, South Salem, NY
10590.

MUSEUM: For radio historians and coll ectors
now open. Free admission. Old time amateur
(W2AN) and commercial station exhibits, 1925
store and telegraph displays, 15,000 items. Write
for detail s. Ant ique Wire less Assn., Hol comb,
NY 14469.

ROHN TOWER: Buy wholesale I rom wor ldw ide
distrit!lJtiOt,' 20G $28.0404 each 2!>G, $37.62 each.
4!>G. S83 60 eecn. 48 It. loldover tower. S660.00
freight paid. 4811. BX free standing $224 .02. Hill
R,;od io, 2503 GE Road, Box 14O!l. Bloominglon. IL
61701 , 309-663-2141.

WANTED: E and F coi l sets plus correspOr'lchng
dial tu ning str ips tor NATIONAL HAO-60. Oon
Chepurna, 041 Clinton 51., WaterbUry, CT 06110.

SALE·TRADE: Wyoming·Utah ranch land. 10
acres $50 down, $50 month. (Offer void in
Calilornia.) FREE maps, photos, in formation.
Trade lor ham gear, home computer. test equip­
ment, etc. Owner- Mike Gauthier, Wa7OGR,
955Q.0.Galtahn, Downey, Cali lOtnia 90240.

TRANSFORMERS: Inpul/Output lor your linear
amplifiers. 'I•• to 1'1. • Ferrites with Irom 1 to 5
tu ms 0 1 tenon laga. wire. LAI, A035 OCeanSide
a l. a ·25, OCeanside, CA 92054, 714-72fH1099.

SATELLITE TV RECEPTION 36·Page "'How·To"
Book. Complete reprint 01 Bob Cooper's 7·arUcle
series from Radio-electronics Magazine. $6.00
postpaid U.S. and Canada. All others add $3.00
postage. N.Y.S. residents add 48¢ sales tax.
SATELLITE TV RECEPTION. Box E, Radio­
Electronics. 45 East 17th Street, New York. NY
10003.

TRAVEL·PAK OSL KIT: Converts Post Cards.
Photos to aSLs. Stamp brIngs c ircular. SAMCO.
Box 203. Wynan lskill, NY 12198.

TUBES: OCtals, 7-9 pin miniatures, ooaolete
types . et c. List 25C. Warnock, 45 Rothwell, ot­
lawa, K1 J 7G7, Canada.

KENWOOD TS52f.S with matching speaker $630.
Used only a lew hours . New HUSTLER 4BTV $70.
John Erwin Smtih, West 405 Main, Pullman, WA
99163.509-334·3344.

MEMORY KEYER
BREAKTHROUGHI

The remarkable AEA Morsematic memory keyer
has 33 fantastic features including two AEA de­
signed microcomputers, up to 2,000 character
memory, automatic serial number and four dif­
ferent modes.

Get the Facts.
Learn the other 30 features simply by contacting
Advanced Electronic Applications, Inc., P.O. Box
2160, Lynnwood,WA 98036. Gall 206/775-7373.

The Iambic
Keyer Paddle.

Features include: adjustable jeweled bearings ("Deluxe" on ly) - tension
and contact spacing fully adjustable - large, solid, coin si lver contact
points - 2 \1 lb. chrome plated steel base rests on non-skid Ieet elifenme
guarantee against manufacturing defects . "Standard" model with rex­
tured gray bast: $49.SO; " Deluxe" model with chrome plated base :
S6S.00 . Available at dealers or through the factory. Send check, money
order o r use M aster Charge or VISA. vibroplex pays all shipping charges
within the con tinental U.S.

9.

Brings you the
Breakthrough!

CIRCLE 16 ON READER SERVICE CARD

VIBRQPLEX

P .O. Box 7130, 476 Fore SCl'ft't. Ponland, M.in~ 04112
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SELL: ICOM 1e-2451SSB Mult i·Mooe 2 Meter RIG
.....ith RM·2 Microprocessor Memory , Scanning,
roccn.rcoe and Ocntrc r Unit. Mint cor es. Works
perfect $525.00. N6HI (7 14) 539·6555.

WANTED: Novice xrntr and receiver, need not be
.....orking. WA2PCL, tut-aa tenene Blvd., Jamaica,
NY 11419.

1.0. OVER 1401 Radio Mensa group being formed.
SASE to WA2PCl, 101 ·23 Letterts ar-o.. Jamaica,
NY 11419.

QUALITY QSLs Prinled 3001$5 /5001$9. Whit e &
colored stock! All soetso.: D. Testa, PO BOK
9064-GQ, Ne.....ark, NJ 07104.

SELl.; Beautilull y perlee t late 75A4 .....Irare cernes
Noise Blanker, 3 Il ls. vern. knob, $450. Spare PTO,
never used, S50. W2CVW, 343 Catherine st., S.
Amboy, NJ 08879.

PRI NTED CIRCUIT BOARDS from sketch or art­
.....ork. Ki t projects . Free cereus. DANOCINTHS,
INC. Dept. CQ, BOK 261, Weslland, MI 48185.

5 KW. GENERATOR .....I reg Jautostartiloads..... i lch
panel lor standby Of continuous duty. 4-<:'1'1 .
water cooled. Fully sh ielded & rli suppressed.
$998. W2GFA, 2011838-2500 or 839-0233.

TA2TAT WRK UR DXCC. Pse callsign, adr, mode
WI3 IRC or $1. I'll send to you my QRX card.
QSl&QAX INF, P.O. BoK 133, Ankara. Turkey.

SELL.: Wil son 14~M HT, escenent cond., auto
and desk charger, l ull y crystaled. rubber ducky,
carry case. touch tone. starting col lege. S3OO.
WB3IJK, Box 243, Avis, PA 17721.

SELL.: Johnson KW Match ooK with Meter, FB
eooo« $160 FOB. Wanl TelreK Monobarn:let
Beams 20. 15, 10. MAIH, Paul Butner, 1616
SOuth St., Eau Claire, WI 5·t701 .

say You Saw It In CO

SALE: Beam 20 meter-s element Monobander by
Wil son. Brand ne..... . Still in carton. $198. plus
shipping. Plane, 42 Penn. Ave., Niant ic, CT
06357.

WAN TED: Factory manuals for test/amateur
gear. SASE lor electronic li st. W7KSG, 1876 E.
2990 sc., Salt Lake City, UT 84106.

WANT: Pre·1927 OSTs and early ARRURadio
Handbooks. Ken Mill er, K61R, 1904 Geo.
Washington Drive, Rockvi lle, MD 20853.

WAN TED: Drake C4 Con sole, FS4, VHF ceo­
verters, TS820S & ac ce ssor ies . Or equal.
K3UKW, 215-271-8898.

WANTED: External VFO 10' T5820 or 155205.
State ccocn ncn and price. Paying 10 the bank.
Jorma Saloranta, OH2KI , Karhul ie 39, SF-Q0800
Helsinki 80, Finland,

NEED SPACE: No . 26 RTTY mach ine, eecenem
condi tion, with stand and Electrocom Frequency
Shi ft Con verter mcoerzso.$150. Manuals inc lud·
ed. Joseph scnweru, K2VGV, 43-34 Union
Street , FlUshing, NY 11355; (212) 461·5933.

NEW: Demren 160-IOAT $95. Astron RS35-M
$139. IC251A $599. IC701·AC $1085. Kenwood
85-5 S50. USED: TSl 80S/DFC. PS30 $875.
KWM2·A (round), PM2 S895. 31283, $SO. TR4C,
AC4 $525. TRJ, AC3, OC3, $300. S8610 $95.
Swan VHF1SO $175. Bearcat 210 $100. James
Cra ig , Box 615, Portsmouth, NH 03801,
603-436-2884.

TRADe: Rare Radio Items lor Good Rcvr , C.S.
Helman, 418 W. Main St.• New Port Richey, FL
33552.

SELL.: KWM-2 wilh 516F2 Wing with ReJ tun ing
Updated and ovemauled to mint ccecx. S650.
W2UN. EB_Snow. 715-394·1815.

GET ORGANIZED I
_ "' ctr_ ....__., "'_ !._ ,"m_ ..

4 MAG FILES $4 .95s-d..-!lei,..... " .00
.... IlOI\IIIO .., .....-. ...,

DOM INDUlTlUU
P O 80K Wo-H

DOVER. N.H , 03820

Plene , . nd ,II rud.r inquiri,. di•• ct ly

S-LINE OWNERS
EN HANCE YOUIl INVf~TMfNl

w it"

TUBESTERS ' ·
Pl"'l"in. oalid . utl tuM rtPI_nlO

• S-lin. perlOl"lTIInoe--solid IUtel
I H_t dilllipiltion roduCMI6O'll.

• Goodby. "'ret-to-find tub-.
• Unl imited lIquip......t lif,

TUBESTERS con less th,n two tubes.
. nd ...-e lIu....nteed fur so long "you own
you r S·line.

Write or ph_ for
tpM:I -.cI prien
17071 A62-6882

CIIlCl E " ON RUDEll SEIlYICE CAIlCl

ElEC TROKIT
DX·QSL SERVICE

P.O. BO X 568. ,\-t ILFORD. M A. 01757
Our professional se rvice will mail your
DX QSL Cards Firsl Class to any OX·
QSL Bureau. QSL Manager or direct, If
neither is available.
1·25 C ards. S.07 each; 26-50 Cards,
$ 06 each; Over 50 Cards, $.05 each ,

CIRCLE 2. ON READER SERVICE CARD
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Dealer Inquiri es Invit ed

UNCLASSIFIED UNDER THE FREEDOM
OF INFORMATION ACT

STATE DEPT.

FAA
INTERIOR

AGRICULTURE

Grove Enterprises, Inc.
Route 1, Box 156 W
Brasstown, NC 28902

JUSTICE

TREASURY

NASA
FCC

AIR FORCE

ARMY

NAVY
COAST GUARD

FEDERAL FREQUENCY
DIRECTORY

2- 420 MHz Inclusive

ALL LISTINGS ARRANGED BY
FREQUENCY, AGENCY AND LOCATION

A BIBLE FOR SHORTWAVE BUFFS
AND SCANNER LISTENERS

Order Now..

Only .. $14.95
Postage Paid wit hin contInental U.S.

Add $2.00 If mailed overseas.
Ali payments must equal U.S. Exchange.

OVER 100,000 FREQUENCY ALLOCATIONS

FROM OFFICIAL U.S. GOV'T RECORDS.

ISLEP ELECTRONIClS C O M P A N Y

P,O, BOX 100, HWY, 441. DEPT, CO
OTTO. NORTH CAROLI NA 28763

SIGNAL GENERATORS
RECONDITIONED AND LAB CALIBRATED

AN/URM-25, 10KHZ TH RU 50 MHZ, AM / ew MOOULATION 400 & 1 KHZ ,
RF OUTPUT 0·21,' OR 0· ,11,' PRECISIO N 50 OH M STOP ATTEN U­
AlDR ., . . . . , . , .. .. , . . . . .$285. 00
TS·497/URR, 10 KHZ THRU 50 MHZ, AM/ew 0-100 ,000 MV, 2 TH RU
400 MHZ, MILITARYVERSIO NOF MEASUREM ENTSMOOEL80 _, 225 .00
TS·510Al URANGE 10 MHZ TH RU 420 MHZ OUTPUT VOLTAGE.51,' TO iv,
MODULATION 400, 1000 HZ BUILT-iN CALIBRATOR, AM , CW
PULSE . . . "... . .. , ,. _ ".385.00
5G-12/U. RANGE 20 MHZ THRU 100 MHZ IN 5 RANGES, BUILT-IN FM
MODULATION, CALI BRATED OUTPUT METER AND DEVIATION, CRYSTAL
MARKERS , . 185.00
5G·3/U RANGE 50 THRU 400 MHZ IN 3 BANOS, RF OUTPUT .1V,
VARIABLE 50 OHM ATTENUATOR, FM DEVIATION 0·150 KHZ IN 3
RAN GES. . . . , , , , , ,385.00
SG·24ITR M·3 SWEEP SIGNAL GENERATOR, RANGE 15 THRU 400 MHZ,
FM, AM, CW OUTPUT, FM DEVIATION. BUILT-IN OSCILLOSCOPES FOR
OBSERVI NG WAVEFORMS, CRYSTAL MARKERS , . ... ,265, 00
MILITARY SG-13/U VOR/ILS, RANGE 108·135.9 MHZ and 329,3 TO 335
MHZ OUTPUT SIG NALS INCLUDE VOR , LOC, GLiDESCOPE AN D 1000 CPS,
OPERATES FRO M 115V., 60 HZ. GENERATOR SAME AS COLLINS
479T-2, . . . . , , , . . . .., .245.00
TS·621/URM·52 RANGE 3.8 THRU 7 GHZ, SAME AS HP618B. CW,
PULSE, FM, SQUARE WAVE . . .. , , . . . , . . ... , , . . . ,285.00
TS·403/URM·61 RANGE 1800 THRU 4000 MHZ, I'M, CW, PULSE,
SQUARE WAVE, MI LITARY VERSION OF HP616A . , ... , , . . .285, 00
TS-418/URM-49. RANGE 400 THRU 1000 MHZ, AM, CW OR
PULSE .. , .... , . , , .. _ .. , .. 145.00
TS·419/URM-64, RANGE 900 THRU 2100 MHZ, CW OR PULSE EMIS·
SION , .... , ... , . , . 165.00
SG·66/ARM·5, VOR GENERATOR RANGE 108 THRU 132 MHZ, MI LITARY
VERSION ARC H·14A , . . . . .. . . . . . , . ... ,285, 00
SATISFACTION GUARANTEED OR MON EY REFUNDED. SEND CHECK,
M. C. OR VISA. FOB OTTO , N C.. PHONE BILL SLEP (704) 524·7519.

CIRCLE 16 ON READER SERVICE CARD
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FOR SALE: Heathkit HW.a txvr $85. Will trade for
Yaesu FV301 ext. VFO. N2ACZ 212-478.a310.

FOR SALE: Hammarlund Rec. HQ140XA and
Johnson Viking II trans. and Johnson Viking V70
111 22, (matched sen $350, Also Hettlcratter sec
II S-40B $75. P.O. Box 427, Seaside, CA 93955.

FOR SALE: xeowood TS-820S transceiver. Used
10 tns and in min t condition. $700 and will ship
UPS. Bob Goodman. P.O. Box 452, Alexandria,
LA 11301; Ph (318) 640·1466 after 6:00 PM.

HAl llCRAFTERS Service manuals. Amateur
and SWL. Write for prices. Specify Model
Numbers desired. Ardco Elactronlcs, P.O. Box
95, Dept C, Berwyn, IL 60402.

GENERATE electricity with induc tion (washer
type) motor. No modi fication necessary. Feed
current back into ullllly grid, reversing meter. to­
structlons $3.90. E.P.S., Box 3512. Shawnee Mis­
sion, KS 66203.

HEATHKIT HW·l0l with pwr supply, A·l conoi­
uon, $325. I ship, Robert Staunton, 300 Kelsey
Dr., Kingston, TN 37163.

SEll: Drake 2NT transmiller, good cone. $75,
Vibro·Keyer Paddle, excellent condo $40. Tom
Bailey, WD4HZK, 411 BerkShire nr., Tallahassee,
FL 32304.

FREE Ham Radio Insider Newsletter! Send large
SASE: W5YI, Box IIl 01 01 -C. Dallas, Texas 752Q7.

RUBBER STAMPS $3.00 for 4 lines. Postpaid.
"'" available. Print clearly. Julian Associates,
Box 43121, Louisville, KY 40243.

BUY, SELL, TRADE new and used amateur radio
and compu ter equipment. Monthly publlcattcn.
Lifetime subscription $5. Send to Nuts & Volts,
Box 1111·0, Placent ia, California 92670.

SEll: Frederick 1273 FSK. Modem 170 Hz with
loop pwr supply. $250 or best offer. Wil l ship.
LA5HE, Box 77, l jan, Oslo 11, Norway.

WANTED: Swan 508 External VFO. Send postcard
with condition, price & phone No. KA5GKD, 2942
Linn Rd, San Antonio, TX 78223.

RADIO·TV interference problems, 30 page book
com plete step by step how to idenllfy and
resolve TVI and RFI. Prepared by the FCC. Send
$2.95 to High Country Electronics, P.O. Box
2264, Colorado Springs, Colorado 80901,

TR11DR7 conversion info. Will auow transmit on
new WARC HF bands and more (1.5 to 30 MHl
continuous). No addi llonal parts needed. 10 mtn.
conversion time. $30. Edward c ece. AC3L, 715
Whitney Ave., Pittsburgh, PA 15221.

FOR SALE: HW·32A Heath 20mtr x cvr w/Hp·1 3
DC Sup w/manuals. Needs some work - $100.
HW·22A 40mt r x cvr w1Hp·13B DC Sup
wlmanuals - vy c lean - $150, sa-roo xcvr
w1Hp·23 AC Sup, SB-600 spkr wlmanuals - vy
clean - $275. R-648IARR-41 RX conv to 120VAC
$200. WA61SP (714) 645·1929.

WANTED FOR OUR LIBRARY: Old CO's In good
condition. Will swap 3·month extenstcn on your
CO sub for each old issue that we accept. Need
one each of the following: Jan. & Apr. 1952; Jan.,
Feb., Mar., Apr., May, June, July 1950; Jan., Feb.,
Mar., May, Sept., Oct, Nov. 1946. wrne CO
Magazine, Att. : Joyce Malrano, 76 North Broad·
way, Hicksville, NY 11801. No phone cens
please.

FDA SALE: Collins 15S-3B, round emblem. two
fi lters. 312B·3 Speaker. AFE digital reeocct. In
excellent condition with manuals and Instruc­
tions. $800.00 plus shipping. A. Dorhol!er,
K2EEK, CO Magazine, 76 N. Broadway,
Hicksville, N.Y. 11 801 .

SCANNERS, CRYSTALS: At low w ncreeere
Prices! w ncreeare to Everybody! Prompt serv­
ice ! Send stamped envelope! Auords, 80x
339-02, Middlesex, NC 27557.

WANTED: SB·104. good condition or fi xable.
Reply to Evelyn Warneboldt, 4410 Linco ln Ave.,
St. Joe, MI 49085. Please state approximate date
of purchase and cost.

NEED HELP for your Novice or General Ticket?
Recorded Audto-vlsuat Theory Instruct ion. No
elect ronic background required. Free rotorrne­
tion. Amateur License, P.O. Box 6015. Norfolk,
Virginia 23508.

FOR SALE: Yaesu FT·221R multi mode z-meter
transceiver with digital display unit and speaker,
$465. KLM Multl·2100 a-meter etl-mode
transceiver with built-in OSCAR preamplif ier,
$565. Both are in Ilke·new ccnouron. Karl
Thurber, W8FX, 631 N. Overbrook Drive, Fort
Walton Beach, FL 32548.

VIRGINIA STATE ARRL CONVENTlON: The Fifth
Annual Tidewater Hamfest and ARRL Virginia
State Convention wi ll be In the great new
Virginia Beach, Virginia Art s and Conference
Center October 4 and 5, 1980. ARRl . Traffic, OX
Forums, XYL free bingo and lounge. Adrnlsston
$3.50. Advance admission t icket drawing for
Kenwood FM transceiver. Flea market spaces
$3.00 day. Tic ket and information- TRC, P.O.
Box 11 01 , Port smouth, VirgIni a 23701, SASE.

HISTORIAN WISH ES TO CONTACT owners of
Browning 35, Cardwell 54, Hatry & Young HY·7,
Hendricks & Harvey, Howard 490, Lincoln R·9,
Norden 34, Ptanstlettl 70, Pierson KP.s1, Postal
35, Postal International, Ross Jupiter, Silver 5·C
and ot her rare communication receivers. H.L.
Chadbourne, 530 Midway Street, l a JOlla, CA
92037.
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WANTED: HalilcraUe' 5·1 lh'ough S·7. 00·1. 8 HPA,
SX·l 0. SX.1 2. and olhe, early Hallicla fl e, gSaf. par ts ,
manuals, and accesscnee. Any condlllon. Fo' m~ collsc·
lion, p lease wrll e. even II In doubl on Mod al No. Chuck
a achls. W0 5EOG. 4500 Russell 0, ., Austin. TX 78745.

OSLs with Class! Unbeatabla Qualll~, 'enon.Dle price.
Samples: 50 cents, 'e lund.blt. OSls UNLIM ITED, POB
275503. Allanla. GA 30327

FREE ELECTRONICS SURPLUS CATALOG Balgaln
P.cked_ Fn .c ln. l ing items_ M.n ~ neve' belo'e .dv",·
lised_ ETCO.ooo. Box 162. Plal lab.."gh, NY t2901.
SURPLUS WANTED

CLUB CALL PINS 311"," 1'1. " 3'1. $1.56 each call , hrat
name and club. Colors b1118 blaCk tX ,ed WIth ....hl lelet·
l",a ICATALOG) "'noId Llnzn"" 200'1 linden SI'"t.
Ridgewood, NY 113M_

SPlIT SCREEN RTTY Mach,ne lang PfO';I,am lor TRSSO
(L1 I. 16I()1M80_ $10 lrom B Gorllky. 2«9 Derby""..e.
Cleveland. OH «lOll

SATELLITE T.V... Build your own satellite
receiving station, Quick and easy to construct.
For more inlormalion wu t e .•• Robert cor­
eman, Rt. 3. 80. 58-A, Travelers Resl, SC
29690.

NEW MFJ VERSALOAD

MFJ KW DUMMY LOAD
Lets you tune up fast Into 50 ohm resistive load. Extend
life of finals. Reduce QRM. Includes transformer 011. 1 KW
CW, 2 KW PEP for 10 minutes. Low VSWR to 400 MHZ.

IncIud•• high quall'y
".n.former oil.

Low vaWR 10 400 _HZ.
f KW CW, 11 KW PEP.

CIRCLE t ON READER SERVICE CARD

MFJ ENTERPRISES INC.
BOX ~94, MISSlSSPPI STATE, MS 191112

Order trim MFJ IIllI lry It - H Hlgltlln. II

not delightod, return it wittin 30 dayS for refund
(leSS stNppingj. One ~ar unconditional guarantee.

0nItt lDliry. Cal toIlree 800·647·1800. Charge
VISA, Me or mail check. money order lor 529.95
plus $~ 00 shipping for MFJ.250.

OM'! .1It, tune up fast and save eese l inals
and reduce on-tIll!·air DAM. order today.

CALL TOLL FREE • • • 800·647·1800
Call 601 ·323-5869 lor tethnical information, or·
der/repair status. Also ca' 601·323-5869 outsiDe
continental USA and in Mississippi.

BARKER & WILLIAMSON

Model 370-10

--YOUR
VACATIOI\I AI\ITEI\II\IA

a a
.; ,.;-N

Ntw MFJ-25D VERSALOAD kilowan dummy
load lets you tune ~ last Extends life of trans­
miner finals. Reduces on-tIll!-air CRM.

Run 1 XW CW • 2 XW PEP lor 10 minutes,
'It KW CW or 1 KW PEP lor 20 minutes. Con­
bnoous duty with 200 watts CW or ~OO watts
PEP. Complete with derating curve.

QUilty 50 tftfIl non-inducbve resistor.
CI cMd. !nc!OOes high quality, indusl1ial grade

transformer oil (contains ttQ PCB).
L•• VSWR 11 ~DO MHZ: Under 1.2:1 . 0·30

MHZ. 1.5:1, 30·300 MHZ. 2:1, 300·~00 MHZ.
Ideal tor teltlng HF and VHF transminers.
SG-239 COIl CI IlIIKtor, Vented lor safety. Re­

movable vent cap. Has carrying handle. 7·112
inches high, 6-5/6 inches diameter.

R BANDWIDTHS IN STOCK
CW (HZ) SSe·AM (kHr)

FOX-TANGO CORP.
8 0 x 15944C , Wlll t Pe lm eeech, F l 33406

~>,

.J
~ T

8-POLE FILT

YAESU . I $55 EACH

PARTS: Recyc li ng 2 met er Transceiver sections.
Front ends; include control panel, noise sup­
pressor and memory board mounted and wired
in chassis, 522. Front end wlRF section: as
above plus board lull 01usabl e AF and 2m tuned
RF components. Transistors, teretes. trimmers,
etc. all in the chassis, $.45. Final RF section (sold
separatel y) handheld li near projects. InCludes
2N6080-MRF238 RF power oul. W ired board on
chassis section wlheatslnk and connectors. $33.
These are NEW but damaged sections with 95%
usable componen ts, satislaction guaran teed . 53
get photos & more deta i ls. ONE OAK Sal vage,
P.O. Bo. 337, Westbrook, Maine 04092.

MAKE YOUR CAR INVISIBLE 10 police radar .
Complete, simpl e pran s . Send l5.00 lor m anual
to: Microwave System s Engineering, 80. 936
ca.Woodside NY, 11 377.

CIRCLE za ON READER SERVICE CARD
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Portable
Antenna for 2,
6,10,15,20 and
40 meters

Weighs Less
than 2 lbs.

Disassembled for packing or storage
Only 22th inches long
VSWR: 1 .1:1

Whip extends to only 57 inches
Complete with 10ft. coax; counterpoise and all coils.

AVAILABLE ATYOUR B & W DEALER OR WRITE:

Barker & Will iamson, Inc.
10 Canal Street
Bristol, PA. 19007

OFT. 10 I IF/ FJl -IOl " " " " " " "oFT .)0 11FT·781620 " " " " " "oFT -90 II IaI l Ol l 07 " " " "FT -4011'601570 " " " "FT-lOOIT E"tPO I " "

'DIODE SWITCHING BOARDS available 10 permrt 1. 2 or more fillets
than those lor w hiCh manulaclUf8l" provides room. SPECIFY make and
model_ Smgle-Ill ter type, $12 AIl"ma~ postpaid

Dual-foller type: $2t Airma~ postpaid

f .....tlU In.detrIS * . " (Win ljx ) (FOREIGN ADO S3 per hiler)

.. - ~;;) BROCHURE ON REQUEST ,,~
~ ' De.Ie, Illqllll!t5 Wtk:omtd ~
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13929 North Central Expressway
Suite 419
Dallas, Texas 75243
214-699-1081

And that's just a few examples of our
everyday low prices. Call or write for our
prices on Dentron. Drake, ETO, Swan,
Yaesu, and many other lines of quality ham
equipment. ROOn tower orders over $1300
will be shipped prepaid. Plea", call for de­
tails. Whether you talk to Gordon N5AU,
Bi ll KSFUV, or Mike KGSF, you'll get a bigger
signal for less. And we' re here to serve you
six days a week.

Big Savings
from the

Ground Up.
Other dea lers wonder how we do it.

It'ssimple: Service and Savings to you. Cus­
tomers prefer to do business with us, because
we offer low prices and expert advice. And,
we're authorized dealers for most of the major
equipmentlines.

Take a look at our antenna prices. and
you'll seewe mean business:
HyGain Antennas
THbDXX $219.00
TH5DX $179.00
THlMKl $153 .00
TH1MKJ S 99 .00
THJIR $113.00
1058A $ 86.00
1558A $133.00
205BA $219.00
204BA $166.00
4028 $ 159.00
DB1015A $103.00
18AVT $ 70.00
14AVQ $ 46 .00
18HT $240.00
BN86 S 12.00

Rohn Towers and
Accessories
15G section .. S ]6.50
45G section .. S 79.80
HDBX48 self supp.

tower . .... $3 16.99
HBX56 self supp.

tower .. . . . $JD,9Q
3116 EHS RUY wire. 500

ft. $ 6.1.00
3/16 CCM cable

clamp ..... $ .44
3/8 turnbuckle, eye &

eye $ 6.60

M20UH 10 it. H.D.
galv. mast .. $ .16.99

Tonna F9FT Antennas
4 element-s-

2M $21.95
9 {'I{'menl -

2 M $ 29.95
16 t'It'mpnt -

2 M $ 55.00

COE Rotators
Ham IV $1.19.00
Tailtwi..ter $ 188.00

Cushcraft Anlennas
ATB34

Trihander . . $199 .00
20-3(0 $133.00
20-4CD $222 .00
15-KD $ 76 .00
J5-4CD $ 87.00
lO-.lCD $ 54.00
lO-·KD $ 66.00
ATV·4 $ 74.00
ATV·5 $ 82.00
ARX·2 $ JO.OO
ARX·450 $ .10.00
A-147- JJ $ .10,00
.J2-19 Boomer .$ 65.00

A dvertiser's Index
~

To speed information to you on products mown In CQ
advertising, a new compUterized Reader Service System
has been designed . For add itional information on a
particular ad In this Issue, tear out the Reader Service
Postcard bound In this issue and circle the numbers on
the card which correspond with the Reader Service num­
bers listed on the INDIVIDUAL ADS. DON'T CIRCLE
TH E PAGE NUMBE RSI Fill in your name and address,
and mail. We'll have your information on the way in
short order .

AEA .• •••••••... . . . • • • •• .96
AG L Electronics . .. .. ••• . ....••• •• 100
Apollo ProduclS ". • ••• . 76
Barker'" Willillrmon . . .. • ••••.•.•......... .99
Bany El«tronio 77
Bencher. 11l(. . . .. . .. . . .. .. . .. . . 10, "I
BUllernut El«1ronics . _.. .• •• .. . 61
ceCo Communicalioru. Ill(. .. . . .......•••.......7S
CW Communications . . .. .. . .. . .. . S8
Command Productions 8S
DGM Industries . . . . • •• •••• .. . . .. . .. . • •••••.. 'J7
DSI In5l rumrn h . . . .. .. .. .9S

The OX BulJC1 in • . . . .. .• • .. .• •. .87
Da hl Co. . •••.. . •• . •• ... .75
DcnTron Radio . •• •• •. . • .CoY.1I
Oigilre, Electronics Co. . . • •• .6
ETO . . • • . •• • . • .S5
Eleelrokil •. . . • •... . . .• . . .97
Elecercnic Research Corp, . . ...•• •.•.. .. • . .93
Fair Radio Sales .. . . •.... .• • •.... .82
f1C'shcor Corp. . . ". . . . 27
Fo,·Tango 99
G. I.S.M.O 97
Gem Quad •. . .. . .. . .•• •• .. .....••...... .38
Global Specialties Corp. .. • .. •. •... . .. 33
GrCftlIeeTooi 80
GT01IeEnlcrprisoCs _ ._ .. _ \Ill

Hal Communicalions . . ••...... .. . 1
HaI·Troni ~ • • .. . . . • • •. •• •........ .. ••• .. 8.8
Ham Radio Ourlet . .. . . . . ..... . 2
Henry Radio . . • •• . ••. . . .73
ICOM America , Inc. •. •• . • .CoY.IV
Inlernal ional Crystal. . . •••• .70
KLM • • •.. . . ••• .9 1
Ka ntronics . .... . . . . 36. 38 , 44
Kengo re Corp. .. . . • • • • • . . . .. • .93
Kenwood . . .. . .. . •• •. . .••SO,51
Kirk Ekdroni~ . . .. . .. . .. 62
MFJ Emcrpr1"C'S . . .. . 19, 63. 99
MIL1ndustrles •.. .. . . ...32
Maodiwn Eloectrooics .. . • g7
MicrO'*a~ Filter . . • 64
Mor-Gain • .. . .. .. . .. . • .. • •. . . . 32
N&GDi5t. . 12
Nnnal . .... . .. .. .• • •.............•••••••... .70
PacifIC Onc . . .. .. . • .. . .. .... .. . .. • .•.. . 31
Palomar En,in«rs .•.•• •• .. .. ••• . ...7
Part rid, e . . ... .... . ••. . .80
Radio Amateur Callbook Inc. . • .49
Radio World . . •• .. 81
S-F Amaleur Radio ••• .. ...46
SST Elcclronics .... ..• • .• . .. .. 79
Skytec . .. . . •.. .. . • • . . .97
Slep Ela1ronks • . . .. .• . .98
Space Eleclronics . . . .. .. • . .. . • .. . . . . . IlS
Swedoo~Slamps 8S
Te1rn Labor.tortes . . .. . .. . .. . .. . . . 93
Ten_TfIC .. . .. . . . S
Texas TO'4CTl .. . .. 89
Tri.-Ell •••............••...........•••••.... 11
Unarco-Rohn . . • .. ..... ..••••••.......... • .• _65
Vibroplc~ • •••........ • • .. .. ... . 96
Yaesu Elcc1ronics . .. . .. • •. . ....CO\'. lll
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DOUBLE YOUR PLEASURE

Versatility Plus •••
Work Both 2 and 314 Meters
With Yaesu's New FT-720R

Priority channel with search-back feature.
Pause feature that holds, then restarts scan,
on busy or clear channels.

• Digital display of last four digits of operating
frequency .

• Single Control Head may be used for operation
on both 440 MHz and 2 meters via optional
sw itching box and remote cables.

• Extremely compact size, light weight.

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head, then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
the Control and RF Deck together or use an optional remote cable to hide the RF Deck.

The best news is still to come! By using the optional 8-72 SWitching Box and two remote cables, you
can use a single Control Head for operation with both the 440 MHz and 2 meter decks, giving you a
high-performance two band FM station for your car or home. Compare the features below, then ask
your dealer for a demonstration of the fabulous FT-720R series. . . another winner from the
performance leader . . . Yaesu.

• Four simplex/repeater memory channels, •
plus receive-only memory channel. •

• Scanning controls on microphone with
search for busy or clear channel.

• Optional 32 tone CTCSS module for
accessing private repeaters.

• Colorful, easy-to-read LED power
outpullS meter.

• Built-in 1800 Hz tone generator.

FT·nORU

Selectivi ty

Specifications
Frequency COverage

Synthesizer Steps
Power Output

Sensitivity

FT·720RVH
144.00-147.99 MHz

10kHz
25 waUs

.32 uV for 20 dB
qu ieting

± 6 kHz (- 6dB)
± 12 kHz (-60 dB)

440.00-449.975 MHz
25kHz
10waUs
0.5 uV for 20 dB
quieting
± 12 kHz (-6dB)
± 24 kHz (-60 dB)

W&~§~ \i7
The radio. v 480

YAESU ELECTRONICS CORP_. 6851 Walthall Way, Pa",mounL CA 9On3 • (213) 633 4007
YAESU ELECTRONICS Eastern serviee Ctr.,9812 Prlnceton-Glendale Rd.,Clncinnati ,OH 45246

P'u A,1l(! Spec........~1 T<'

CniIr>ge Vi ,j/lC>Jl '" 0< ClI:llog.a1

CIRCLE 44 ON READER SERVICE CARD

,




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

