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TR-SOOO
"New 2-meler direction': •. compact rig
with FM/55B/CW, scan, five memories
The lR·9000 combines the
conven ience of FM with long
distance sse and Cw. II is
extremely compact ... pertect
lor mobile operation. Malching
accessories are available for
optimum fixed-sta tion operation,

TR-9000 FEATURES:
• FM, USB, LSB, and CWO
• Only 6-11/16 inches wide,

2-21/32 inches high,
9-7f32 inches deep.

• Two digital VFOs, with select­
able luning steps of 100 Hz,
5 kHz, and 10 kl-lz.

• Digital frequency display. Five,
four, or three dig its, depending
on selected tuning step.

• Covers 143 ,9000­
148.9999 MHz,

• Band scan .. , automatic busy
stop and free scan.

• SSB/CW search of selectable
9,9-kHz bandwidth segments,

• Five memories ... four for
simplex or ±600 kHz repeater
offsets and the fifth for a non­
standard offset (memorizes
transmit and receive frequency
Independently).

• UPIDOWN microphone (stan­
dard) for manual band scan.

• Noise blanker for sse and CWO
o RIT (receiver incremental

lun ing) for sse and CWO
o RF gain control.
• CW sroetone.
• Selectable RF power outputs

... 10 W (HI)/1 W (LO),
• Mobi le mounting bracket with

quick-release levers.
• LED indicators ... ON AIR,

BUSY, and YFO.

OPTIONAL ACCESSORIES:
• PS-20 fixed -station power

supply,
• SP-120 fixed-sta tion external

speaker.
• BO-9 System Base ... w ith

power switch, SEND/RECEIVE
switch (for CWJ, memory­
backup power supply, and
headphone Jack.

PS-20 TR·9000 BO-9 SP-120

Su bject to FCC Approva l



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

R-1000
"Hear there and everywhere'[ ••
easy tuning, digital display
The A-lOOO is an amazingly • 30 bands, each 1 MHz wide.
easy-to-operate. hIgh- _ _ • Five-digil frequency display
performance, communications with 1-kHz resolution and
receiver, covering 200 k~z 10 analog dial with precise gear
30 MHz In 30 bands. This PLL dial mechanism.
synthesized receiver features a • Built -in 12-hour quartz digital
dIgital frequency dIsplay and cloc k with tim er to turn on
analog dial. plus a Quartz radio lor scheduled listening
digital clock and timer. or control a recorder through
R-l000 FEATURES: remote terminal.
• Covers 200 kHz to 30 MHz • Step attenuater 10 prevent

continuously. overload.

Sp·l00

• Three IF fillers lor optimum
AM, sse, CWo12·kHz and
6-kHz (adaptable to 6-kHz
and 2.7 -kHz) for AM wide and
narrow, and 2.7-kHz filler for
high-Quality SSB (USB and
lSB) and CW receoncn

• Effective noise blanker.

• Terminal for external tape
recorder.

• Tone control.

• Built-in 4-inch speaker.

• Dimmer SWitch to control
intensity of S-meter and other
panel lights and digital display.

R-l000

• Wire antenna terminals for
200 kHz 10 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz 10 30 MHz.

• Yoltage selector for 100. 120,
220, and 240 YAC. Also
adaptable to operate on 13.8
YDC with optional DCK-l kit.

OPTIONAL ACCESSORIES:

• SP-l00 matching external
speaker.

• HS-S and HS-4 headphones.
• DCK-l modification kit l or

12·YDC operation.

HS-5

HC-10
Digital world clock with two
24-hour displays, quartz lime base
The HC-lO digital world clock
with dual 24·hour d isp lay shows
local lime and the time In 10
preprogrammed plus two
programmable time zones.

HC-10 FEATURES:
• Two 24 -hour dlsplavs with

quartz time base. Right
disp lay shows local (or UTC)
hour, minute, second. day. left
display shows month, date.
world time in various ci ties,

memory time (OSO start ing
time). and l ime difference (in
hours from UTC).

• Preprogrammed time in 10
cures around the world, plus
two prog rammable time zones.

• "TOMORROW and
"YESTERDAY" indicators.

• Memorization of present time.
Can be recalled later. for
logging purposes.

• High accuracy (±1O seconds /
month).

DM-B1
Dip meter
performs many RF
measurements
The OM-al dip meter is high ly
accurate and features, in addi ­
tion to the traditiona l inductive­
coupli ng technique, capacitive
coupling for measuring metal­
enclosed coils and toroidal coils.

OM-a1 FEATURES:
• Measuring range of 700 kHz­

250 MHz in seven bands.
• Built -in storage compartment

for all seven coils, capacitive
probe, earphone, and ground
clip lead.

• AUsol id -slate and built-in
battery.

• HC-2SU and FT-24 3 sockets
for checking crystals and
marker-generator function.

• Amplitude modulat ion.
• FET for good sensitivity.
• Absorption frequency meter

function.
• Earphone for monitoring

transmitted signals .
• Capacitance probe for

measuring resonant frequen­
cies without removing coil
shields, and also tor measunng
resonant frequencies of
toroida l coils.
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ALSO SHIPPING REGULARLY TO COUNTRIES
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AEA MORSEMATIC"
Dual microcomputer

memory keyer.

$199.95

25W OUTPUT FROM

TR·24001
w /American
Radio "324"
TR·2400 plugs directly
Intocompaet assembly.
linear amp ieaurres
V· Mos pwr transistor.
9'ves 2SW RFacross
banclw l 1 SWdnve.

Built-In ampl spkt boosts audio more than
2W Also. cerrent-nmned charger lor
TR-2400. scceet lor ext PTI rruc.
12VDC@4A

SPECIAL
PRICES
ON ALL
ALPHA I
no
AMPLl·
FIERS

• Programmable, 2 to 99 WPM.

• Any combo, dot and /or ceen-to -scece
----- 1 ratios (lull weightad ccotrcu.

a Automatic serial number generator
(500 char. memory expandable
to 2000 chaf·s).

• Also excellent Morse trainer. 2-98WPM.

• Also. precisely timed Beacon Mode.
• Keys any modern transceiver,

• Requires 9to 16VDC@3OOMA,

TS·130·S

YAESU
FT707

, ~ r:
....... ."

o ••••

TS·520SE

Doa­
DODO
oaae
..OD'".......

II TS·S30·S..

KENWOOD
Call for your special prices· on

these outstanding products.
(and all other Kenwood ham products)

·Plus free shipment UPS (Brown'

TR·2400
2 METER

HAND­
HELD

DRAKE
TR7/DR7

~l' . _ :- - i ~ • • -,. .,.

NEW!

COLL I NS
K WM·3BO

REG. $279.95 $249.95
FREE SHIPMENT UPS (Brown)

MIRAGE
B·l016

160 WATTS
OUTPUT

2 MET ER AMPLIFIER
SSB, FM, CWo

Freoq , range : , 44·148MHz.
RF power QUI : '60W nom. (l OW in) .
RF power in : 5·15 watts,
DC operating pwr: lJ.8VOC @20-25A
Duly Cycle" ' tnteemrttent.
Buill-In rece ive pre-ampl ifier.
Automatic tnt. or ext. re lay key ing .

Sets FM dev'811()n pl'lIClse!y w l(hr8Ct
meter readout (marked for nom lone

pad/voice cMv'.toon). Cove.s 144-'48
104 Hz ..... llreq, selected by Il'I I. 14652
104Hz Iltl SUpplIed. Oper,llng v0/I1Ig8

Irom 11 .910 16VDC, $99.95
FREE SHIPMENT UPS (Brown)

VHF /FM
DEVIATION METER

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

ANAHEIM, CA 92801 SAN DIEGO, CA 92123
2620 W La Palma 5375 Kearny V,IIa Road t 714j 560· 4900
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AN EDITORIAL

Happy New Year! It'll probably
take a few more weeks for me to get
used to writing 1981 instead of 1980.
The Boxborough Convention proved
to be a success In that there was a
charming lady at the fleamarket who
seemed to have an unending supply
of egg insulators for sale. She drove a
hard bargain for them, but I finally got
them. On the way up to the conven­
ttcn we had the HT going and heard a
mobile down the road from us talking
to a station in Connecticut. The
mobile turned out to be a couple on
their way to the Convention, Herb
Sweet, K2GBH and his wife, Barbara,
WA2KCl. Barbara was explaining to
the W1 about a computerized loom
she had (8 modern day vers ion of the
Jacquard loom) on which she used
punch cards to weave certain pat ­
terns repetitively in what she was
making. She went on to tell him about
the ski hats she had made and was
taking to the Convent ion. To keep In
the amateur radio mood, she had
made sk i hats with ca all around
them In contrasting colors. Well, we
broke in and asked about the CO hats
and arranged to meet a little further
down the road. We met a few miles up
and drove the remaining few miles to
the Convention site. We concluded a
sale In the hotel parking lot for
several of the CO hats and now the
CO staff wlii be set for the winter.

CO Mailing Labal
Is Worth $6.00

For the past several months we
have made a check of those ap­
plicants for CO Awards as to their
status as CO subscribers. It seems
that the vast majority of applicant s
do not subscribe to CO . This Is born
out when one sees the quest ions ask­
ed by applicants and when appnca­
tlon requests, logs, and aSL cards
sti li arrive at the old address. I'm not
talking about OX stations or requests
from exoti c lands, but from local
stateside amateurs.

For the most part, the expense for
these awards is paid by the applicant.
CO stili subsidizes (to a much smaller
amount) the cost of the award pro­
gram. What we would like to do Is tn­
crease the participation of those who

wish to take part In the program. This
Is not a simple "across the board" ln­
crease for our awards. Our Intent Is
not a money-making scheme nor
simply Increasing the revenue. We
want to Increase the number of peo­
ple who SUbscribe, and therefore sup­
port CO, not Just our awards.

We are proposing a dual pricing
schedule to take effect on March 1,
1981 . From that date on, non­
subscribers will pay $10.00 for CO
award processing and an award cer­
tificate, and CO subscribers will pay
$4.00, or a $1 decrease in the current
rate . A current malfing label will have
to be attached to the appfication to
qualify for the decreased rate. I'm
sure some confusion will occur, but it
wil l occur primarily from non­
subscribers who rarely, If ever, see
the magazine or its announcements.

Present ly there Is apparently little
or no need to be Involved with CO by
most of our applicants. Personally, I
th ink we do offer qu ite a bit for the
amateur and It Is certainly in excess
of our awards program. Our award
personnel's Involvement and hard
work have made these awards
popular and a desired mark of
achievement by the amateur com­
munity. The awards do not come out
of thin air or from some mysterious
body. They are, in fact, CO's stamp of
recognition or approval to some feat
of achievement for all to see and
acknowledge. They say that we have
passed judgment on them and found
them worthy of receiving our awards.
That's quite a bit.

We feel that by this move we will
encourage more and more of our ap­
plicants to subscribe and support
CO. Those who don 't will then, In ef­
fect, subs id ize those who do, a novel
change in our history.

A second note Involving our awards
Is the matter of plaques. We have
been obta ining our plaques from a
local source and passing them on to
the recipients at our cost. That will
not change. However, we will be
changing suppliers. In the past our
present supplier could not always ct­
fer the service we needed and time
has a way of passing. His work was
never In question, just a constant
delivery problem. Ed Hopper, W2GT,
seems to have come up with a winner
in N.J ., who seems to be able to do

everything we need and In short
order. His prices are higher than our
present supplier, and so our plaque
prices wil l have to go up accord ingly.
We already know that the USA-eA
plaque will cost $5.00 more, bring ing
that plaque to $35.00 (Including
postage). The new 5 Band WAZ pla­
que will cost somewhere around
$60.00 per plaque.

Formula 605
Last month I mentioned an article

on Section 605 of the Ocmmuntca­
trone Act of 1934 that delves Into the
problem of Just what Is private and
privileged Informat ion and just what
mayor may not be divulged. This Is a
situat ion arising from the feared at ­
tack on the satellite stations by peo­
ple receiving signals and not paying
for them. The basic defense that Is
being used Is that it is okay to receive
this programming as long as the eta­
tion doing the receiving does not
divulge the content or In some way
commercially capitalize on the recep­
tlon . The growing number of people
who are Interested tn satellite recep­
tion and the growing number of peo­
pie actually building equipment or
buying It represent very few in
number as compared to the general
population. I haven't seen any tz-toot
dish antennas sprout up In my
neighborhood as yet, but I suspect
that there might be one or two In the
vicinity. The satellite argument Is
nlce and probably very academic for
most of us and a good exercise In
f irst amendment jan-neuse law.

The basic concern for amateurs
shou ld be in the eventual outcome of
any interpretation or rewrit ing of Sec­
tion 605. There is a vague sect ion now
which excludes some amateur ec­
tlvltles from the Section's provis ions
(Section 27, Radio Act of 1927), but
even that Is a catch-all statement
wh ich can be interpreted In many
ways. So, if a strict rewrite or letter­
by-letter Interpretation is somehow
enforced, the follOWing problems may
arise.

1. There may be no DX Information
or bulletins published, as they would
divulge Information considered
private and privileged.

Say You Saw It In CQ



MNI-C 9Band 1i'81lsceiver+HERCULES Solid-State KW Linear

Es:perMn« SUPER RIG al your T£N.TEC deal.... or writ. for full MtaJ• .

TEN-TEC SUPER RIG IS READY, For ev.ry band. ev.ry band
condition. With the III••• In .olld...... hf .echnolotnJo the 11••••
In f..Iu..... To make communlcatioM _.ter. mOR reUlbl. ­
lup.r.

OMNI-C
The new model in th is famous senes, INlth new coverage and new features
to make it better than ever!
All 9 HF Band• . From 160 through 10 meters, Includi ng the new 10, 18
and 24,5 MHz bands. Coverage you can live with-for years and years,
3-Mode, 2-Ran9. oo.et Tu n ing . Offset the receiver section or the
transmltter section or the entire eanscetcer! In 2 ra nges: :!:500 Hz or :!:4
kHz. For complete f1eltibiHty in fine tuning, a OX work, or net cperauons.
S.".n R..pon.. Curv... Fo ur for SSB, three for CWo INlth new
sUolltching to select the standard 2.4 kHz filter. optionlll l .8 kHz SSB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active
audio filters. Up to 16 poles of l-f fI.ltenng plus audio filtering to handle a ny
situa tion.
Built-In No.ch FUler Ind Nol.. Blank.r. Notch Is variable from 200
Hz to 3.5 kHz wtIh a depth of more than 50 dB. New noise blanker reduces
ignition and 6ne noise. Both standard equIpment
"Hans" AGC. New. smoother operation.
S_:f.r Spec• . OptImized sensitivity-a balance between dynamic range
an sensltivity (2 jJ.V on 160 to 0.3 jJ.V on 10 meters) Greater dyn(lmtc
rtI."ge: better than 90 dB. And a PIN diode swttcha ble 18 d B atlenuator.
200 watts input on (11/ bands! 100% duty cycle on (11/ bands lor up to 20
minutes.
Sup.r Convenl.nt. BuJa:-In VOX UoIlth 3 up-fronr controls. Built-In PIT
control at front and rear i<tCks. Bui/r-ln Zero-Beat switch puts you on exact
frequency. Built-In Adjustable Sidetone wtIh variable pitch and level
AdJl.t5tcJble ALe for fuR control from low power to fuD output. 2-Spee-d
BMllr-/n, last or sJow. speeds to f1.t opeBting conditiOns. Built-In Speclrer
dmlnates desk duller. AutomatiC Sidebond Seleaion-reverslble.
Super O••lgn. An Solid-Sfllte and Broodbonded-from the pioneer.
Ten-Tee. Modulor plug-In circuit boards. Furn:tion(ll Styling with convenient
controls, fuD shielding , easy-to-use size (5 -%"h It 14Y. "w It 14"d ).
Sup.r H.rcul.. Companion. Styled to match, plus separate receiving
a ntenna capability. plus transce iver front panel control of linear's
bendswltchinq (o ne knob does it an).
Full Acce..ory Lin. Including filters, remote VFO, power su pplies.
keyers, microphones, speech processors, antenna tu ne rs-aD in matching
0010<.
Model 546 OMNI·Serte. C . . . • S1189.

HERCULES
Amateur Radio's &rst lui br\!.ak-in~-5nl.te kW hlear ampI6eJ. IMlh the
reliability you'd expect from the pioneer In high -pov.teT ~d-$lale

"""""",",-lIN-TEe
AIl Sond..st.te. No tubes. Instead, HERCl.Jl£S uses two ,5OO.wau push-pu1
sokI-stale ampl6er modules wilh an output oomblner. Super!lO&d
BroHband Design. No knobs, no runJng. From the pioIlEef, TEN-TEe. For
last, effordess changing of bands. Super ellSY.
AutollYtic Banckwttchlng when used wilh OMNl (the OMNl bands.vitdl
also controls HERCULES bandswitching through a motor drtwn stepping
switch). Super convenient
Full Break·ln. HERCULES puts the coooeseeco back into high power CW
operlllion-you can heer between every character you send
Fuji CO\o,,_ge.. 160 through 15 meters plus lour "AUX" pomo,l5l0£ l().meter
conversion by 0M'IeI' and future band additklns.
Full Gallon. 1000 watts Input on all bands.. 600 wMls output, typical. Built-in
luced-ar c.oc*lg. Driving power: 50 \ARltls,~ Adjuslable negatiYe ALe
I.OObage. 100% duty L}'de lor SSB~ modulatkln; 50% duty cycle lor
cwllrrTY (keydo.A.on lime: 5 minutes max. ) Continuous CMT\eI" operation at

redcced -
Full Proted:lon. St:o: lED stcCus ndo::l'.C/f$ continuously monitor operating
conditions and shut down the ampner 1Nhenevel' any one exceeds set hmits
(the exdter automatically bo"iplIS~";lS the ampll&er under amp!aer shut-down lor
barefoot operation). The six parameters monitored are: I ) OVl:!n:btve; 2) im­
proper control switch setting; 3) heat sink temp.; 4 ) SWR; 5) ovelVOltagelover­
current; 6) rf output balance.rwo meeers monitor ocllecrorcurrent, voltage, and
forward/reverse JXlIAIli!f. And a highly effident automali<: Jne ooJtage corredion
ciro.rlI (patent~ lor) e1irrinates the need for sele :litjg transformer laps,
prevents applying leo high a voltage 10 final ampliliEJ' dlMces. becomes
operal!ve under low me corxitions.
Sup. Powa Supply. PrcMdes ~teIy 45 VOC @ 24 empees,
opeRlfeS on 10511.Z5 VAC or 2101250 VAC. Tape v.o.md tnI.nsbmer ¥ld
dloke reduce weiglt (50 Ibs.) and size (7 \1.1"h It 15~'"w It U Wdj. Separate_ .
Super Styllng_ Designed to match OMNI, the HERCULES has the same
hei!jlt as OMNl, plus matching bail and matching cobs. The front panel is
simpbdry in itself with two push-button swIIches (power and mode) plus two
knobs (meter and bandswttch), a nd a "black-out" monitor panel (when unll is
off, meters are unobtrusive). AmpHlier size Is 5-%'11 It 16"w It 15y,z"d.
Model 444. HERCUILS a mpUfia & power .upp)y •• . . $1575.
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2. An Actnevement Award would
be a self·incriminating piece of
evidence that lnformatlcn (even
signa l reports) was told to a "third
party" not mvctved in the actual OSO.

3. OSL cards wou ld contai n illega l
information.

4. OX Nets or OX Club repeaters
would be ill egal.

5. Tel l ing anyone about who you
ta lked to or who was on what band
would be Illegal.

Let your mind wander a bit and you
can probab ly come up with a lot
more. If they tend to go overboard and
manage to give a very st ric t Inter­
pretation to 605 in order to sati sfy the
security of the satellite group, then it
is very likely to come down hard on
amateur radio. The typical solution or
the "quick expedient" seems to ask
us once more to pay the price.

If there is a def inite law that Is cur­
rently on the statute books, and that
def inable law is broken, then it is up
to the govern ing body to prosecute
the offender. If the law is not clearly
definable or more importantly not en­
forceable, you don't solve the prob­
lem by introducing more legislation.
We al l can take a lesson in overki ll
from the amplif ier ban f iasco. If the II·
lega l use o f amplifiers cannot be con­
trolled, then the si mple solution is
ban ampl ifiers for everyone. I would
venture a guess that at least ten or
twenty CBers m ight have been In­
convenienced by that amplif ier ban.

I think that there are enough laws
right now to take care of the few in­
dividuals who have ganged video
recorders hooked up to their satell ite
receivers, and are pirating the latest
movies for resale. These laws have
existed for a long time. People still
make home recordings from their f.m .
radios (probably even some a.m.
recordings, tOO), use their convenient
betamax or equivalent to videotape a
cablevt sion movie Or sports event,
and some in a clandestine manner
even gather associates, fr iends, and
fam ily together on ritual istic pret ext s,
and while under the influence o f good
food , st rong drink, and a wa rm sense
of camaraderie, run amuck divu lg ing
this secret, private, and very privileg­
ed information to these unaut horized
ind ividuals. The shame of it all.

The question we must always ask
ourselves is what is the pr ice we must
pay far the protection we th ink we
may be getting and who wil l suffer
under the weight of this protect ion .
When radio in its commercial form
came out, it did not need to be st if led
in order to protect the st ruggl ing
movie Industry. TV did not put either
radio or the movie industry out of

(continued on page 98)
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10, 15,20 Meter "'T,i-Blnd" Array
MODEL TB4EC

elrex LABORATORIES
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I

Communication Antennas Since 1921

j P.O. Box 879 - Asbury Park. N.J. 07712 Phone 201 ·775-7252

The perfect combination to p.lce of mind · a Felrex antenna
system and util ity·pole hardware kit mounted to a standard
utility-pole.

All heavy-dUty, welded angle iron, through the pole anchoring,
and 3 platform construction &$Ures support protection against
high winds in a trouble and maintenance free sening for
decade'S to come.
Two kits are available - the TMPH10 Irated 18 sq. ft . at 100
mph) and the XTMPH 10 (rated 50 sq. ft. at 100 mph)

Phone a nytime night, day or holi day and leave your call sign ·
we will respond with our lale~.~.;~~,,~,;og~. ..;

" A TRUE VALUE"

For t echn ica l data a....d prices on the complete line of Te lrex
Pro fessiona lly designed equi pment, write for Catalog PL-8.

Performance exhibited by an excellent Forward Gain, and fib ratio. with deep
side nulls incorporated within a precision tuned pattern.
Complctness in a 15'6" turning radius.
Quali ty in stainless steel electrical hardware. hermetically sealed epoxied t raps,
preformed mounting straps, pre-drilled reinforced extra-heavy walled aluminum
elements and boom, and hand crafted workmanship.
l ongevity in an average life span approaching 20 years - actual experience.

The TB4EC is the only Profession, lIy designed, commercially available Tri-Bend
Array providing Optimum Performance, compactness, quality, and longevity at a
low price.

with a TRI-BAND ARRAY designed to LAST and OUTPERFORM

T
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Transceivers

-=

Self-s tudy programs for novice and
general class license exams

Wattmeters
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Addres"' _
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I
I
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If CO\Ipon is
missin( , write

Heath Co.,

• Everything for your
amateur radio hobby,
Including antennas
and accessories

• Precision testlnstru~

ments for the com­
plete test bench

• Innovative sell-study
programs to help you
enjoy your hobby
more

• Complele line 01
computers, lerminals,
printers software
and accessories

• Color TV's, fine
stereo components,
tuet-ettlclency
products, cenven­
lence items for your
home •••

All in easy-Io-build,
money-saving kits

7'- /0

• Second Annual Saraaota Haml••t ­
The Second Annua l Sarasota Hamfest will
be held on Satu rday, January 17th and
Sunday, January 18th starting at 8:30 a.m.
at the Exhlbitlon Hal.. 801 North Tamiami
Tra il in Sara sota, Flor ida. There wil l be a
a CWA luncheon, swap tables (advance
reservation, no one-day tables, one table
lor the two days Inc ludes one admission
ticket, $12), door prizes, torums, commer­
cia l exh ibits, and com puters. Ta lk·in on
146.13173 and 146.52 simplex. For more in­
format ion or reservat ions contact John
Shinkle, WD4BAJ, 1937 N. Allendale Ave.,
Sarasota, Fl 33580, phone 813-953-581 8.
Tickets are $3 in advance and 54 at t he
door.

Say You Saw It In CO

• Midwinter Swapleat • The 9th annua l
Midwinter Swapfest a t the West All is
Radio Amateur Club wlll be held on Satur­
day, January 10 from 8 a.m at the
Waukesha County Exposit ion Cente r in
Mi lwaukee, Wisconsin. Indoor swap test,
pr izes. Tickets are $2 in advance and $3 at
the door. Reserved tables, $3. For tickets
or information wr ite to 1981 s weetest.
P.O. Box 1072, Milwaukee, WI 53201 .

• " Freeze Your Arctic Off" · The Ford Tin
LIzzy Club's North Metro Chapter will en­
dure their third annua l " Freeze Your Arc·
tic Off" expedition from 2OOOZ, January
17th, untll 1SOOZ, January 18th, out on the
frozen wastes o f lake Saint Clair.
Operating trecuencres will be 7.275,
21.380,146.52,146.55, and 146.58 MHz as
propagation allows, with one etauon on
7.275 at all times. The call sign is AD8R18
and a handsome certificate will be award­
ed to all contac ts. est, to Box 545, Sterl­
ing Height s, Mich igan 48078. No. s.a.s.e.
needed .

• 21s1 Annual Tropica l Hamboree/1981
ARRl Florida Stat. Conyentlon - This
event will be he ld In Miami, Florida at
Fabu lous Flag le r Dog Track on February
7-8. Two lutl days of act ivities are planned,
which Include tech ta lks and forums on all
in teres t s in amateur rad io, g roup
meeting s, aCWAJOOTCJSOWP l uncheon,
specia l OX Forum and dinner , FCC and
ARRl Forums, over 100 exhib it booths,
400 swap lables, ladies programs and
many awards throughout the two days.
The Hamboree Is known for its' large Inter­
nat ional attendance wh ich prov ides the
opportun it y to meet that OX stallon In per­
son and hear about amateur radio opere ­
tlon In other countries. There Is free RV
parking on the site lor een-ccntemec
units, advance reservat ion for RV space is
recommended. Registrat ion tor the Ham­
boree/Conventlon Is $3 advance, $4 door.
Swap tables are $12 two days, $7. Satur·
day only, $6 Sundayonly plus regi strat ion .
For further informat ion and special hotel
rates write: Dade Radio Club, P.O. Box
350045 Riverside Stat ion, Miami, Fl orida
33135.



BY GLEN R. WHITEHOUSE·. K1GW

Cook's tent just outside the 2 meter
t.m. position. Left to right are Dorey

and Karen, WA 1ZPA.

WA1GAQ stopped in for a visit. The
cart was tully equipped with a 2 meter

t.m.

the 432 MHz station had to be prac­
tically replaced during the first hour of
the contest.

Approximately 40 people were need­
ed and used for the contest effort. Be­
sides actual station operators, as­
sembly crews, cooks, crews for re­
moval, cherry picker operator, and
even their own telephone and electric
utility crews were needed.

The "Pack Monadnock Tel and Tel
Co." provided dial phone service be­
tween operating positions and other
locations around the mountain top. If
necessary, it should have been (and
was) possible to contact the outside
world via the landline to iron out any
problems that arose. The "Pack
Monadnock Power and Light Corn­
pany" was to provide complete power
distribution of 110 and/or 220 v.a.c. at

The Story Of The WiFe
Record Breaking Score
In The ARRL June 1980

VHF QSO Party

250,194 Points
Is Worth

The Effort

it fairly easy to get to, and in fact it
was used for several years by W1DC
for their contest activities. The assault
on Pack Monadnock by W1 FC was
long in the .planning stages, which
payed off handsomely when the chips
were down.

The logistics of an operation this
size are enormous. While several
members did find their way to the h.f.
bands during the year occasionally,
considerable time was spent on the
Carlisle repeater by members orqan­
izing the assault. The Barnstormers
repeater in Carlisle is a unique in­
stallation in that it has a remote reo
cetver linked to the repeater via a 10
GHz microwave link. The winter
months were spent building and reo
building equipment for the contest ef­
fort. This preparedness paid off when

T he Barnstormers Radio Club of
Carlisle, Massachusetts is not pnrnar­
ily a contest club, but that would be
hard to prove after their tremendous
efforts in the field during the 1960
ARRL VHF Contest. The group's con­
testing activities date back to the early
1960's when as K100R they operated
from Mount Graylock in western Mass.
Mount Greytock. a favorite haunt of
VHFers, is now the contest turf of
W2SZJ1, the traditional rival of the
Barnstormers.

A few of the Barnstormers' members
achieved prominence some time ago
by participating in the first moon­
bounce QSO between Wl BU and
W6HB. Those members are: Fred Col­
lins, W1FC, Steve Davis, K1PEK, Eric
Stromsted, W1ZBT, and Dana Atchley,
W1CF. Dana is also well known for his
h.t. activity; W1CF holds several con­
test records from the home QTH which
boasts a fine antenna farm. W1CF
with K1UA at the helm came in 3rd
place U.S., all band single operator, in
the 1979 CO WW OX Phone Contest.

The Barnstormers Radio Club, using
the call Wl FC, set their sights and site
on Pack Monadnock for the 1960 VHF
Contest. Pack Monadnock is a moun­
tain located in the lower western part
of New Hampshire not too far from the
Massachusetts border. If you drew a
line between Marlboro and Jaffrey on
a map it would fall mid way. It's high,
some 3,166 feet above sea level, with a
road going to the top. The top is flat
with a picnic area and a fire tower as
natural landmarks. It's location makes

*12 Newbury Drive, Amhurst, N.H.
03031
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W1LLB and W7HIV oversee the tower
sections allocated to each band.

K1KEC, W1LLB and tower carrier.

W1DUW carries ott a section for 6
meters as N1AHQ, W1HIV, and

W1HNZ look on.

fairly wet I regulated levels, and they
did.

Armed with super-charged enthust­
asm, a year's worth of new gear, and
the motivation needed to set records,
we took up the challenge.

Planning, Building,
and Operating

W1 FC was designed to operate on
all bands from 6 meters through 10
GHz. Based on previous experience
over the years, it was decided that
Band Managers be selected and used.
The top bands were grouped together
under the Microwave Band Manager.
In addition to the Band Managers,
teams were developed to concentrate
on specific jobs to be done.

The strategy or goal for the 2 meter

Sa1 You Saw It In CO

Unloading the tower section are (left
to right) N1AR, W1HIV, W1LLB,

W1FJH, and K1KEG.

N1ALO and WILLB check the parts for
the towers and rotators.

Erecting the tower next to the ranger
station.

At the back of the 220/1296 van are
W1DUWon the left and K1DXJ on the

righ t.

On the left are the Boomers for 220, in
the center the loop Vagi for 1296, and

on the right the 8 Yagis for 432.

band group was typical in that we in­
tended to double the previous year 's
effort. Pack Monadnock is located at
the northern end of a line which in­
cludes much of the populated portions
of Massachusetts, Connecticut, New
York City, and Long Island. We believe
that if we could work only the mobiles
in New York City, we would achieve
record breaking scores.

To accomplish this feat, we erected
a tower with eight Cushcraft FM
Junior Boomer antennas in phase
pointed right down this golden cot­
ridor. With 24 dBd of gain and a kw
amplifier on 2 meter f.m. we thought
we had it made. Just on the offhand
chance that we might want to change
direction, we covered ourselves with
two Cushcraft DX·l20 20 element ar­
rays in phase on a rotor. Unfortunate-

January, 1981 • CO • 13
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Central office of Pack Monadnock
Telephone and Telegraph. Phones at
al/ positions could dial each other, or
could be hooked up to an outside line

via an autopatch repeater.

•

Telephone system switching.

~/o'

Hoisting the 1296 MHz tower are (/eft
to right) W1 HIV, WA 1YL V, and K1 PQo.

ly, the characteristics of t.m. are such
that under contest aRM cond itions
weak signal work becomes very diffi·
cult. You still hear only one station at
a t ime. We did, however, make far
more contacts Ihan in pre....ious years ,
but not in the numbers we expected.

The 2 meter s.s.b.lc.w. operation ln­
cluded a TS 820 with a 2 meter trans­
verter, plus the kw final feeding four
Cusncratt 3219 Boomer antennas.
This provided us with the flexibility to
work many stations with ease. We had
even scheduled some meteor scatter
contacts, and a lair number of those
were successful.

The 6 meter stalion consisted of
two Drake TR-6 transceivers octo­
pused to one 3-500T amplifier. Who­
ever pushed the transmit button first
gOI the linear. This also prevented the
two transmitters from being on at the

Say You Saw It In CQ

At this pep talk were (left to right)
K1KA, K1 PEK. KIGW, AB 1A. K1PQO,
WA1ZTC. W1 LLB, WA1GAQ. WIFC,
K1 RX (seated), K1KEC, K1LL, K1WHS,

N1RC. and W1LMZ.

The power installation.

.,.'
/
I

K1PEK works on the lower 6 meter
Boomer. Both antennas were in ­
dependent/y rotatable so the operator
could select upper, lower, or both an-

tennas.

The 6 meter finished product.

l' i"f'w'w'-"'~

N1BC and N1RC with the 2304 en ten­
na elements.

same t ime. To also prevent potential
f ist fights from this configuration, one
operator wou ld then make the contact
while the other searched for multi.
pliers. The rigs fed two Cushcraft
617-6B Boomer antennas. The bottom
one was in a fixed position and the top
one was rotatable. Switching was ar­
ranged so that upper/lower/both could
be selected.

The 220 MHz band gang spent many
of their winter hours getting ready for
this assault. In the past, equipment,
antennas, and perhaps a bit of en­
thusiasm had been lacking, but 1980
was certainly different. Four new
Cushcraft 220B Boomer antennas and
new equipment gave the operators a
new outlook ... and a new high score.
The 440 MHz operation had its own
van with easy chai rs, an 8877 ampli­
fier, a new tower for the Yagis, and all
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W1LMZ and W1FC secure the micro­
wave to the bucket.

the problems that Murphy could mus­
ter. Several hours were lost on Satur­
day night wh ile the technical crew
ironed out the bugs. They too did bet­
ter than the previou s year's attempt
when Murphy struck without mercy.

The big benefactor of the long wi n­
ter ac tivi ties was the 1296 gang with
its tower-mounted equipment. The big­
gest change of al l in terms of equip­
ment was the microwave group. All
new transmitters and receivers had to
be built for each end of each link on
each frequency. From the photographs
you can see the lift bucket (cherry
picker) that was available to us, and 01
course the new dish antenna.

As mentioned earlier, each site had
a dial telephone available to contact
other locations on the mountain and
off. The pictures do tell most 01 the
story, so you can see for yourselves
what it took to make over 250,000
points. This was the first time that any
group ever scored over a quarter of a
million points, and I'm sure we'H be
the target to beat in next year's outing.
You can bet that we'll be out there
next year trying to beat tha t record
ourselves. Look for W1 Fe and crew(s)
next June from Pack Monadnock
Mountain on all bands and all modes.

~ of Unatt:o .....,.,...... InC
PO 800:2000."-"-"- ' 18016

Send For ROHN'S Complete Amateur
Radio Tower Catalog-- $2.00

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLO-0VER
TOWER ... designed for the
amateur. When you need to
"get at" your antenna just turn
the handle and there it is. Rohn
"fold-over" towers offer unbeat­
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb­
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum ... the
Rohn "tote-over"!

Like other Rohn big communi­
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free ,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
... for almost a quarter cen­
tury ... in most every type of
operation . You 'll be in good
company. Why not check with
your distributor today?

Do not .nempl 10 nI" .nlen~ 0'
.nt....~ support..-, po.", 11..-­
You c.n be lULLED.

NOW YOU CAlI CHAIIGE.
ADJUST OR JUST PlAIN WORK
ON YOUR AIlTENNA AIIO
NEYER LEAn THE GROUNOI

GET TO
THE TOP

FAST!
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exciting new ideas from the
wend's leading manufacturer of

amateur radio accessories

MFJ·l02

$32~~

Synchronize with WWV. Now you can
adj ust the MFJ clock 10 WWV accuracy.
FasllSlow set bultons for easy !>CUing of
time and alarm .
BiR, bright. blue d~its are O.6~ for easy,
on-the-eyes, across-me-room viewing .
Lock function prevents missell ing .
Solid·state circuitry for long life.
Operates on nOVAC, 60 Hz (50 Hz with
simple modification). Ul approved .
HaOO"iOrJ1e sQ'li~ with rugged black plastic
case with brushed aluminum top and front .
F ront has sloping surface for easy viewing.
Cabinet measures 6x2xY.
Pul this new Improved "IFJ di;tit.lll dock
to M'Ork in lour s hack.

~, . '_ CJ- . I '. ,.

The latest in lime kt-epirlK ccm emence.
New ) 'OU can !o'Wilch to eillln" 24 hour G~IT
lim e or 12 h our form al ! Do ubl e
usefulness--grear for your operdting jXJsilion
and grear for other family members to use .
Switch to vseeoeds" r eadoul. For the limes
when you need the ulmoo;( accuracy.
S..."itch to If) timer. Ale rts every 9 minu tes
after you tap the bcncn (abo functions as a
snooze alarm).
Switch to " obsen td" tirniRJ:. Just start
clod from zero and note end lime of event:
COUnlS up 10 24 hours and repeats . (requires
resetting clod: lime after use).
Switch to r~ulara lar m. For skeds remind­
er Of wake-up use (h~ alarm-on indicator].

NEW MF.I.102 24/12 Hour Digital Clock/ID Timer

I

Here's the most co nvenient, most protected
way to power-up radio and computer gear.
M.'J·II04: Varisfor protects a~ainst volt­
age spikes (worth the investment a lone to
guard your transce iver , computer , or SWL
rad ios .
Individual duuhle-pi RUlillers fo r eac h of
3 pairs ofoutlet s to complete ly iso late rad ios,
computers, and compute r peripherals from
interference .
8 sockets , 4 pairs , a ll 3 ' prong: the fourth
pair is uniso latcd and unswitched.
Pep-Our ruse for easy changing ( 15A,
125 VAC), heavy duty j -wire 6 ' power co rd.
Lighted switch shows circuits are " on ,"

Deluxe heavy-gauge .063 a luminum cast',
fi nished in black , has ea.sy mounting slots .
Measures 1 8~Lx2*,'Wx t 3it H.
I\U'J-1I03, similar but 12 sockets (2 un­
switched), one RFI filter for a ll.
MFJ.1I02, similar to 1103 but no RFI fi lter.
MFJ·1I01 : 6 sockets, a ll3-pmng type . Fuse
protected , 15A, 125 VAC . On-off switch .
Lighted " On" indicato r. Lwire 6 ' power
co rd. Steel case , finished in gnly hammer.
tone , has mount ing slots, measures 1 3 \.S.~l

x2~"Wx Ph "H .
M F,I.IIOO, similar to I tO I but 5 sockets , less
switch , lighl , and is 8~StL.

MFJ-732

$69i'.'\.,
..... """....."-...,,,..-- -I -{ '--. ...! . ~:~ . ,nt....!!).

MI<'J·732 Puts more presence in SSW
A M/I<"M voice communications, brings
more signa ls out of the " mud ."
Easy to use, j ust push up to 4 buttons .
l().pllJe (5-sw~e) circuit with Chebyshev
superfast roll-off (up to 58 dB/octave) . First
button: OnIOff-Bypass , response 300-3()(x)
Hz; second: 500 Hz lower cu toff third: 2200
Hz upper cu toff: fourth: 1500 Hz upper
cutoff Built·in speaker, 2 walt amplifier ,
LED, 9-18 VOC or IIOVAC with optional
AC adapter ($7.95 + $2). 5x6x I%~ .

NEW MF.I DXer's Communications
Filter

MFJ·1101 MFJ·1100

$19~.~, $14~.'..,
MFJ·1102

$349'(·$-41

MFJ·f103

$449'\ +S~I

PMFJ · l 104

$591'."..,

MFJ·989

"=----J $279~_~,.
M ed "Versa Tuner V" , It has all lhe
features you asked for . including the new
s maller size 10 match new s maller rigs _
only I l»4Wx4 lhHx I4~wD

~Illk:hes coax, balan«d lines. ra ndom
wires 1.11-30 MHz.

3 KW PEP - Ihe power rating you won't
outgrow . (250 pf-6KV caps).
Roller inducto r with a 3-Jigit tum,{ counter
pl us a spinner knob for preci se inductance
comrot 10 get Ihat SWR down to minimum
every time .
Buill-in JOO wan , 50 ohm dummy load.
Builf-ln 4:1 ferrit e balun.
Built-in lighted 2% meter- reads SWR plus
forward and reflected fXJ ....·U in 2 ranges (200
& 2000 w ).
6-position a ntenna switch (2 coax lines ,
through nmeror direct , randorrsbalanced line
or dummy load). 50-239 coax conn.,
ceramic feed -thrnughs , binding post ground .
Deluxe aJuminum IOM . profile cabinel with
sub chassis for RA protection , black fini sh .
black panel with raised leite rs: tilt bail;
requires 12 VDC fer meter lig ht.

, IUCTS, CALL TOLL FREE

~ lSuu·647·1800~

For tech. intc., o rder o r repair sta tus. or calls
oulside continental U.S. and inside Miss"
call 601-323-5869,
• AI 'oWJ products uncond itiunaU ~ !=.uar..nlt't'd

rot" on~ ) tar ("""pi a' null'<! I
• Prudurt.~ ordt'rrd rrom .\ 11-") are retumabk­

~ilhin JO daJ\ rot" rul mum! Ibs shippint: l
• Add shippin!=. & handlinli: rn~es, in amounb
~ninparml~

Wrile roc "'R EE C-.JtaJOJ!: . user 60 pnKhM:t..

M
~I ENTERPRISESr.. INCORPORATED

}kl,\ .1904; .\ Ih ....i .....ippi Stale, .\ I S .M 6:!.
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Here 's an interesting approach to getting some more
mileage out of your scanner.

Build A Scanne r Beam
From A TV Antenna

BY RO BERT B. GROVE· , WA4PYO

Fig. 1- The typical TV log-periodic antenna featu res cross-phased elements
and swep t-forward dipole des ign.
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W hila all scanner manufac turers
include a smal l add-on whip antenna
to use with the ir products, most of us
eventually wish to extend our listening
range. The little internal whips are rec­
ommended because they are adequate
for local monitoring, and they reduce
the likelihood of intermodulation from
st rong signal overload.

The performance parameters of a o t­
rectlonat receiving antenna for a scan­
ner are somewhat different from those
which would describe a transmitting
antenna. Most important, it must be
extremely broadband for the variety of
services to be intercepted. Fortunate­
ly, s.w.r. is not a problem in reception.
Power handling capacity is of no con­
sideration, so receiving balun trans-

·Rt. 1, Box 156, Brasstown, NC 28902
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formers may be used for impedance
matching.

An antenna which lends itself par­
ticularly well to broadband applica­
tions is the log periodic dipole array.
LPDA's are rec ognized by their
uniform taper of dipole lengths, pro­
gressing from long at the back to short
in the f ront (see f ig. 3). It is truly a
dipole array as distinguished from a
Vagi beam. Each element is act ive,
connected directly to a cross-phase
harness. This zig·zag pattern of the ln.
terconnecting transmission line as­
sures that successive elements will
always be 180 " out of phase with the
preceding dipole (see fig. 1).

Spacing of dipole elements in an
LPDA is typical ly .1 wavelength, with
.05-.15 tolerable. The longest element
(rearmost) is usually slightly greater
than a half wavelength at the lowest

frequency, while the shortest element
(forwardmost) is less than a half wave·
length at the highest freq uency.

The peculiar V-shaped stope of the
elements is of importance. If a dipole
is operated at its half-wave frequency,
the radiation pattern is a figure 8. But
these elements are used at their three­
batt-wave frequencies as welt . This
creates a clover leaf pattern as shown
in fig . 2. By fo lding the elements tor­
ward (theoretically 114.6 ") the two for­
ward lobes are merged, providing uni­
directional characteristics.

The size of 3/4 wavelength elements
also guarantees gain over that of a
resonant nett-wave element because
of the increased capture area of the
longer dipole.

LPDA Impedance
While a single halt-wave dipole

would exhibit a free-space center feed­
point impedance of about 72 ohms,
the close spacing and phasing rela ­
tionship of the LDPA provides an an­
tenna impedance closer to 300 ohms.

. .. And Length
Add itional theory indicates that the

length of the antenna (main boom)
should be at least two-and preferab­
ly three-times the length of the long­
est element. While the total number of
elements does not appreciably in­
crease gain, it does smoothe out S.W.r.
ripple throughout its usable range by
providing a conti nuous series of in­
cremental frequency-resonant dipoles.

Because our conversion antenna is
actually designed for televis ion re­
ception, the longest elements are
slightly short for 30·50 MHz low band
recept ion; but in actual practice, re­
cept ion in that range is excellent. Not
only are the elements long enough to
capture a great deal of signal, but the

Say You Saw It In CO
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Fig. 2- The normal cloverlea f radia tion
pattern of a three-half-wave dipole (A)
is merged by folding the dipole legs

forward (B).

tenq t tt-to-o tarnete r ra t io ass ures
broadband resonance (low Q ). But
don't expect much direc tivity on low­
band, the elements are 100 short.

The Conversion
While virtually any log periodic TV

antenna should work, we chose a
Radio Shack unit because of its uni­
versa l avai lability and classical de­
sign. Radio Shack manufactures a
series of these antennas lor various
applicat ions. The " V" series is in­
tended for v.h.t . (channels 2-13) recep­
tion, and the " VU" models add a u.n.t .
corner reflect or.

Whi le the shorter (and less expert­
sfve) TV log pertootcs work just fine.
the longer ones are recommended for
uniform response th roughout their
ranges. We used the VU·l60 for this
conversion.

Bes ides the usual hand tools, you
will need a couple of six-inch pieces of
scrap aluminum TV elements, a si x­
foot length of 1112·inch 0 .0. PVC pipe,
and a standard 300:75 ohm TV balun
transformer. Prov ide enough 75 ohm

Say You Saw It In CO

Fig. 3- Typica / log periodic dipole array
used for vn.t. te levis ion reception.

tow-toss coax to the scanner (RG-6U
MATV/CATV cable works great), and a
type F connector for the balun trans­
former. A Motorola plug will be needed
for the scanner; as an alternative, a
PL-259 may be affixed to the cable and
used with an appropriate adaptor. This
allows the antenna system to be used
with a tow-power transmitter as well.
But don't forget, the balun is a tow­
power device; oon 't feed more than a
lew watts of r.I . through it or you 'll
wonder where your signals went!

Let's perform a cookbook conver­
sion on one of these TV log pertodtcs:
you 'll be pleased with the results!

Step By Step
1. Remove the antenna components

carefu lly f rom the box.
2. With the insu lator rows facing up­

wa rd, note the two main antenna
boom sections together. 0 0 not use
the cradle boom or H-blocks provided.
With the boon sections inserted into
one another and bo lt hol es al igned,
pass one long bolt (provided) th rough
the rearmost of the two holes and
tighten it securely with the wingnut.

3. Ream out the other bol t hole with
a 114-inch bit. Measure 1·3/4 inches tot­
ward f rom the cen ter of this hole and
dr ill another 1J4 inch hole through the
boom. These two holes will accommo-

Fig . 4- Two ve-incn holes are drilled
through the main boom to eccommc­

date the U-bolt.

date the u -bracket for mounting the
antenna to the PVC mastpipe. Refer to
f ig. 4 for assembly deta ils.

4. Connect the two loose harness
leads to the screw lugs on adjacent in­
sulator. Be sure to cross the leads, tot­
lowing the pattern of the rest of the
crossphase harness. Secure the two
leads tightly with the washers and
wingnuts provided.

5, Spread the two forward square­
tubing corner ref lectors fully ou tward
until thei r locks snap into place.

6. With a hacksaw cut off the square
boom with all of its short director ete­
mente in front of the u.h.l . dipole as
shown in fig. 6.

7. Select two large and two small
plastic end caps and tap them into
place on the ends of the square tub­
ing.

8. Holding the u.h.f. dipole firmly,
sew ott the crimped tips from each
end . Refer to fig. 5 for details of steps
8 and 9.

9. Selec t two 6-inch lengths of scrap
aluminum antenna element. With vise
or pliers, gently squeeze the seam of
each so that one edge folds under the
other edge. Insert one of these into
each end of the u.h.t . dipole, and tap
(holding u.h.f . dipole element in hand)

Fig . 5- After the crimped ends are snip­
ped off the u.h.f. dipole, extra tubing is
tapped in place to increase the ete-

ment length.

unt i l sea ted. Cont inue tapping until
each dipole leg is approximately 9
inches in length from the center insul­
ator. This wi ll make an overall u.h.t. di­
pole length 01 approx imately 19 inches
which is a 3/4 wavelength at 450 MHz
lor a 300 ohm match.

10. Carefully unfold the remaining
elements to thei r lock position begin.
ning with the rearmost (longest ele­
ment). Do not apply leverage to the
outer ends of the elements; ins tead,
grasp the element near its rivet, lifting
gently on the spring lock bracket while
gliding the element into position.

11. Mount the antenna assembly
sturdily to the end of a 6-foot length 01
1Vt-inch (0.0.) PVC pipe as shown in
figure 7. Set the PVC pipe, into the an­
tenna rotator assembly. PVC pipe is
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BEAM

NEW MONITOR ANTENNA
Up to BdB gain, 108·512 MHz

$39.9 5 Plus $4.00 U.P.S. '
r.:~r TEN-TEe.e. DELTA and OMNI-C

• DEALER INQU IRY INV ITED.

"... SEA RCHING FOR THE SOUNDS OF TOMORROW."

U RD VE ENTERPRI5E5 INC
Dep\. W

BRASSTOWN, NORTH CAROLINA 28902

,.,

Provisions for our new bands
and many other features.

Call Toll Free:
800-638-4486

MM
NTER

Laurel Plaza-Ate 198
Laurel, MD 20810

In MD. Call'792-0600

Id e nti fy t hose urange sounds
Professional listening lips
60 minute cassette
$5.95 Plus $1.00 snipping

Shipping wi thin

48 hours

Send for FREE

Catalog of accessories
and publicat ions

P"yment mU$!
accompany order
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f lap in the breeze.
to the boom as well so that it doesn't

Fig. 7- The modified antenna is
mounted in a vertical plane atop a PVC
mas t pipe to avoid interaction with a

metallic mast.

Operation
Considering that the antenna is

made for an entirely different service,
and that the modification procedure is
simple and straightforward. the scan­
ner beam will give an impressive ac­
counting of it self . Whi le directivity is
very broad on low band, it is quite
sharp on high band and v.h.1. The an­
tenna wi ll provide excellent recept ion
for all scanning receivers.

Fig. 6- The u.h.l. directors are 01 no use
at the lower u.h.f. range. Saw them off.

used as the upper mast section be­
cause its non-metallic compos ition
will not appear as a parasitic element
which could interfere w ith the pattern
of the antenna. It might be a good idea
to insert a length of wood dowel such
as a broomst ick th rough the PVC to
give it rigi di ty.

12. Select a 300:75 ohm TV balun
transformer and connect the tw in-l ead
end to the antenna termi nals (u.h.f.
dipole). Prepare a 75 ohm coax down­
lead by affixing a type F connector to
il. Mate the connec tor to the balu n
transformer. Tape the connector tight­
ly with PVC electrical tape for water­
proofing. Tape the balun securely to
the antenna boom. and tape the coax

Please send me CQ Library Cases.
Pr ices: $4.95 each; 3 l or $14; 6 for $24.
My check (or money order). payab le t o
Jesse Jorn:.s Bolt Corp. Is enclosed.

Ke ep your issues of CQ together,
handy and protected in CQ's own
cus to m-d e s ig ned Library Cases.
Handsome gold embossing on
red leatherette . Each ca se holds
12 Issues.

Only $4.95 e a c h , three fo r
914.00. s ix for $24.00. (Outside
U ,S.A. please add 91 .00 for each
cese.)

Jesse JonesBoxCorp.
P.O.Boll SI20
Phlladelphla. PA 19 14 1
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The information here may start you on your way to a
Hickok dealer, or it may start you thinking about
borrowing a trick or two for your own design.

How
the Hickok
Mode l 2 1 6

" a utom a ted "
transistor

teste r works
The Hickok 216 transistor tester is small enough to
tit in the palm of your hand yet is quite an amazing

bit of engineering.

BY MARTIN BRADL EY WEINSTEIN" . WB8LBV

H ere's the scenario. You 've just re­
turned from the flea market at the
Hartz Mountain Hamfest-or from
Sloppy Sam's Buy-Em-By-The-Bag Bar­
gain Junk Parts Bona nza Outlet-and
now you have mounds and mounds of
adorable little three-legged beasties
on your bench. Son of a gun.

So you break out the magnify ing
glass and your handy-dandy transistor
spec look-em-up guide only to find
there isn 't a sing le indentif iable or leg­
ible device number in the bunch.

Some bargain.
You cou ld break out the curve tracer

and the scope if you have one, but you
sti ll ought to have some idea of which
lead is which.

So you wish upon your favori te star
(Loni Anderson, right?). and in the
morning there's a flyer describi ng the

»cto CO Magazine
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Hickok Model 216 Transistor Tester
under your pillow.

Magic
Stuffing a few of those three-lead

wnatcbamacautts into your pocket,
you stop in to see Dealer Dan and ask
him to demo the 216 for you. And you
don't believe what you see.

He plugs you r mystery thingamabob
into the socket on the front of a box
the size of a small v.o.m. The LEOs
twinkle for a second, then it te lls you
that you have a gOOCl PNP transistor; it
even shows you which is the base
lead. And a little further on, I'll show
you how to identi fy the other two
leads-in seconds.

Okay, the box has a ma nufacturer's
suggested U.S. resale price of $135,
meaning you can get it for something
between $115 from a barga in outfi t
like Fordham to $145 for a reta il-plus­
tax-plus-shipping outfi t l ike Formal

Fred's. You 've known Dealer Dan
longer than we have, so you know just
how far you can swing his pri ce on
something like this.

Cons idering the transistors you
bought are worth less unless you can
make sense out of 'em (and how much
t ime it would take to test all o f them
out w ith an ohmmeter tester) and the
fact that you can use the 216 for both
in-circuit and out-of-circuit tests on
JFETs and btpotars and diodes and
more-well, it's you r decision. Me, I
own one, and I am and was damned
happy I do, especially the time the
drawer I keep my transistors in sp illed.

What It Does
The HickOk 216 performs pass/fa il

tests on any semiconductor that can
be mode led as two diodes (more on
th is in a m inute); identi f ies PNP versus
NPN, NFET versus PFET, can te ll you
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which end is an anode, which a catn­
ode; and identifies the base lead of a
bipolar transistor, the gate lead of an
FET or the emitter lead of a UJT.

It can tell an open or shorted junc­
t ion from a good one and lail a bad
one every t ime. And it can work in-cir­
cuit as long as there 's more than 500
ohms between any pair 01 leads, or
less than 0.2 microFarads, or any com­
bination that comes out to an tmped­
ance 01 500 ohms at 1000 Hz.

It won't test gain and it won't lest
leakage (Hickok has other models that
will), but it isn't intended to. It's a
golno-go tester intended for t rouble­
shooting, but also usefu l for people
like us who often don't know an emit­
ter f rom a deceiver.

The Theory Behind
The Circuit

For the purposes of test ing a seml­
conductor device, you can consider it
to be a combination of diodes. For a
diode, the combination is trivial-one
each diode. For a transistor, it's two
diodes connected anode-to-anode
(NPN) or cathode-to-cathode (PNP)
with the junct ion (base) brought out as
a third lead.

NOW, if a bipolar a.c. signal (or vir­
tually any signal with both positive
and negative components to it) is ap­
pl ied to a diode, on ly half of it gets
through, resulting in a rectified signal
that can be filtered to produce a d.c.
voltage that's either positive or nega­
tive, depending on the "direction" of
the diode.

If the same signal is applied to an
open junction, not hing gets through
and the fi ltered no-signal results in a
d.c. voltage of zero. Try again on a
shorted junction and both halves get
through, cancelling each other out in
the filter and again resulti ng in a net
d.c. voltage of zero.

Now suppose we connect two of the
three leads together and run our signal
into both of them, taking what comes
out of the third lead as the input to our

NPN • ' --1

• •

Fig. 1- Two-diode models for PNP
and NPN transistors. Fig. 2- Schematic diagram for the Model 216 transistor tester.
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when its input is a positive voltage,
and resets the 4022 through ZSA when
the voltage is zero. The output of AR2B
Is zero, as we've discussed, when the
tester encounters an open or shorted
junction. And resetting the 4022 puts it
into the "G" count, which both lights
the "Fall" LEO and resets the Inteqra­
tor.

The Testing Sequence
Before we look at the actions during

each count, you should know that the
" carry out" pin on the 4022 performs a
number of housekeeping functions. It
turns on the analog switch (Z30j be­
tween AR1 B (the inverting low pass
filter) and AR2A (the integratOf) during
counts 0-3, and turns it off during 4-7.
It also inhibits the " gotcha" time delay
(C7/R24) through ZSD. Th is is the time­
out circu it that dis-enables the 4022
clock input fOf about 4 seconds, freez­
ing the display status, when the lester
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these shortly. Clocking for this
counter is through the astable made
up of Z5B and Z5C.

Power supply for the 216 is through
a pair of 9 volt batteries and a regu­
lator circuit, providing a bipolar supply
with a center ground.

Z4A and Z4B form the tone-generat­
ing astable, which is buffered by op
amp AR1A. The nine analog switches
controlled by the phases of the 4022
determine which device leads are con­
nected to the signal and whIch to the
input of AR1B.

AR1B is an op amp configured as an
inverting amplifier with a very low
pass fitter, used here to smooth the
rectified signal into d.c. voltage. Its
output goes both to integrator AR2A
and a very intriguing three-function
driver built around AR2B.

AR2B, if you can follow all the
diodes, lights the " P" LED when its in­
put is a negative voltage, the "N" LED

Fig. 4- Models for good transistors when you apply a sine wave to the lead
configurations shown. This demonstrates some of the action of the circuit
and how clearly ;t can show whether the device Is good or bad regardless of

open or short (via the two diode model of a transistor).

,

NOTE:
• Temporar y wol la<Jl' 'S oppos,t~ intl!'gtator ne t only cece. Th,s

phl!'OOJT\f'flOn IS used to idenll ly the base lead ISO"!:' l~.t l

,
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filter. The arithmetic of this shows
that there are only three ways of tak­
ing three things two-al-a-time.

There are some diagrams coming
up that show the output thai results
from various lead configurations of
good NPN transistors, good PNP tran­
sistors, and NPN or PNP devices with
either open or shorted junctions.

Fig. 3- The bipolar signal trom the
tone oscillator (Z4AIZ4Bj and
amplifier ARIA Is simultaneously ep­
plied to two of the three socket ter­
minals; the third Is connected to the
input of ARtS, an Inverting amplifier
with a d,c.-smoothlng low-pass filter.
Each of the three possible configura­
tions of leads Is rotated through
twice through the combined action of
the 4022 octal counter/driver, 6 steer­
Ing diodes (CR1·4 and eRB-fO) and 9
analog switches (ZIAIB, Z2A·D and
Z3A-C). This occurs during sequence

steps 1·6 of the 4022.

_ ~O _1_--<;

l-.7 " 4"

The Naming Of The Parts
Look at the schematic we've re­

produced somewhere along here and
I'll try to help you recogn ize what's
happening.

" Master Control" for the testing is
directed by the 4022 octal counterl
driver, which sequences the tester
through a number of steps-details on

Say You s.w II In CO J.nu.ry, 1981 • CQ • 23



Fig. 5- A transistor with a shortedJunction. Note: if "Fail" occurs, sequence
does not continue, e.g., "2" and "3" do not occur in first case.
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" recognizes" the device type and the
base lead. The count of "7" also is by,
passed through CR20 and Z50.

The "0" count, as we've seen, lights
the "Fail " LED and resets the tnteqra­
tor, also, nothing is connected to the
OUT (device under test) during this
count.

The " 1" count (through CR12 and
lJB, CRa and Z1A1B, CR 10 and Z2CIO)
connects the bipolar testing signa l to
OUT terminals 2 and 3, with terminal 1
going to the input of AR1B. The output
of AR1B Is passed to the integrator,
where the charge (opposite the polar­
ity at the input of AR1 B) is stored. If
this is zero, AR2B will reset the 4022
and turn on the "Fall" LED. In the
event of a bad device, we should note,
the " Fail" LED flashes rapidly, alter­
nating with one or both of the "P" and
"N" LEOs. If the output from the filter
is not zero, one or the other of the " P"
or "N" LEOs will turn on briefly.

For diode tests, the second pole of
switch $1 will pull up the pin 8 input of
Z5D during the " 1" count, providing
the 4 second "qotcha'' delay for any
good device. A bad device will reset
the counter instantly. The sequence
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(as you 'll see in a second) always con­
nects the input to AR1 B to OUT termi­
nal 2 when the count reaches "2" ;
since the diode test is between termi­
nals 1 and 3, the sequence always reo
sets at a count of " 2", so the full
counting sequence for diode tests is
truncated to O·1·2(reset)O·1 ·2~tc.

Back to transistor testing. On the
count of " 2" (from now on you can find
the steering diodes and ana log switch
sections yourself) the testing signal is
applied to OUT terminals 1 and 3, the
input to the filter to 2, and the output
of the fi lter to the " N"I" P"/reset driver
and the integrator. This can increase
or cancel the charge in the integrator,
you'll observe.

On the count of "3" , the testing
signal is connected to OUT terminals 1
and 2, the fi lter input to 3, and the filter
output to the integrator and the " P"I
"N'sreset driver.

Halftime
1f you 'll take a look at all of the dta­

grams for open and shorted junct ion
NPN and PNP devices, you' ll see that
they always produce a 0 volt output
from the fil ter by the end of count "3",

which resets the 4022 and lights the
" Fail" LED without ever signaling a
-cctcne''.

If you also take a look at the dia­
grams for the various lead configura­
tions of good NPN and PNP transis­
tors, you' ll see that PNP transistors
always leave a negative net charge in
the integrator, NPNs always a posit ive
net integrator charge.

Also, you'll see that there is only
one count during which the input to
the filter is of a polarity opposite the
eventual net integrator charge-mean­
ing that the output of the inverting ern­
plifierlfilter stage matches the eventu­
al net integrator charge during only
one of the three counts " 1", "2" or "3".
This is how the gizmo ident ifies base
leads.

Since it can't look backwards in
time, it repeats itse lf instead, but with­
out updat ing the integrator. The 4022
" carry out " and analog switch lJO ef·
tectively disconnect the output of the
filter from the input of the integrator
during counts "4", "5", "6" and "7",

Gates Z4C and Z40 compare the
output of the fi lter and the output of
the integrator. When there's a match,
it triggers the 4 second "gotcha" delay
through lSO.

Back To The Action
On the count of "4", the lead conflg·

uratlon of count " 3" is repeated and
the LED at terminal 3 is switched on
by 02. If OUT terminal 3 is its base or
gate, the -cctcna'' circuit freezes
everything for 4 seconds, including the
"P" or "N" LEOs, which are correctly
lighted on ly during this one time out of
three, or whichever time triggers the
"qotcha''.

The count of "5" duplicates the can,
nect ions of the "2" count and lights the
LED at terminal 2. If this Is a "gotcha",
well, you know what happens. If not, It
just stays on for an instant while the
4022 count advances.

The count of "6" duplicates the sig­
nal connections of the " 1" count and
lights the LED at termina l 1. Again, a
"gotcha" freezes everything for 4 sec­
onds, otherwise it's on to the next
state.

Yes, a good device will have scored
a " gotcha" by now. But don't forget
that the "gotcha" only delays the
count ing cycle. The sequence con­
tinues afterwards, each time lighting
an LED or two, but only briefly. There
is no confusing a " gotcha" with a
"next" .

The count of " 7" is purely a "next "
cycle.

Clues For The Rip-Off Set
Okay, some of you want to run

through your junk boxes and slap this
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NPN lit tle beauty together you rselves.
wIth open June l lon -r - " 2" " 3" Good luck. There's nothing obscure, r , about the parts. The analog swi tches

L
i h • 0 can be 40165 or 4066$. The Op Amps

" F A l l " are 45585. Most of the steering diodesNle V are lN914s. Everything is strictly off-
the-shell .

• , , The Hickok 216. on the other hand,

i 0 h • comes from the fa ctory to yOUf d is-
' f A ' l- tributor comp letely assembled and

Nle V tested w ith a tun-year limited warranty.
Al so, Hickok got the whole th ing on

a 2-3/4 by 2-15/16 inch pc board. It
• , , would take me four or five limes that

i
LJ

0

r
• - area, how about you?

... " o. j may be gett ing lazy in my oid age,Nle V but th is is one time I see build-er-buy
as a c lose decision. For me, it was

, , a
lilted toward " buy" by the number of

U~
r-. • 0 connections and the time it would

'-FA" . , take me to put it together versus the

V
small, nifty package from Hickok.

, , , As Promised, A Bonus

t i V\ • 0 The Hickok Model 216 is on ly de-
" F Al l " signed to identify the ' base lead, butNr V - with this li ttle trick, you can also iden-

t ify the emitter and col lector.
First, arrange to place the base lead, , ,

at the middle terminal (the middle
i t

0 V\ •
.. . . ,l - LED, #2, will l ight). The 216 will tell you

Nle V
whether you have an NPN or PNP tran-
stator.

Next, disconnect the base lead from
Fig. 6- An NPN device with an open junction. the 216 and touch it to one of the other

PNP leads (plugged into either terminal 1 or
w llh ope-n j u ncl lo n ..," -a- ··3" terminal 3)., , a If the " P" LED and the "N" and

LJ
i

P
• - 0 "Fail " LEDs together flash alternately

Ne "'fA'l " (all at full brightness), you've touched

VI the base to the emitter of a PNP or col-
lector of an NPN.

, , a If the " N" LED at full brightness

L LJ
h • 0 - flashes alternately with the " Fail" LED

" 'A 'l"' at fu ll brightness together with the " P"

V LED at just under half brightness, the
base is contacting the collector of a
PNP or the emitter of an NPN.

• , , Not even Hickok knew about this

i 0

V\ • trick before they heard about it here!

Nle
--FAl l ' · By the way, the Hickok 217 does

V every thing the 216 does plus a leakage
test. The Hickok 220 adds hFE mea-

• , , surement. Of course, un less you're

NU

0 h • troubleshooting, you could save a lot
·-' . ' l" of money on test equ ipment just by de.

V ciding not to try saving a lit tle on tran-
sis ters.

Ah, well . That 's the amateur spi rit, , , for ya !

1 i
,

h • 0

I
" FAll - AddendumNe

V-.J For more informat ion on the Hickok
216 or any of their other products write

, , ,
V\

to Mr. Thomas A. Hayden, Market ing

i 0 • - Manager, The Hickok Electrlcallnetru -
"f AIl " ment Company, 1051 4 Dupont Ave.,Nle V Cleveland, Ohio 44106 or circle num-

ber 100 on the reader servi ce coupon.
Fig 7- A PNP device with an open junction. Tell him Marty and CQ sent you.
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The
Kenwood TR·2400

T here is no doubt that 2 meter HI's
due to microprocessor-based teen­
niques have undergone a revolution
thai most amateurs would not even
have imagined a few years ago. The
Kenwood TR-2400 is a good example
of the new generation of HI's that we
will probably be seei ng a tot more of in
coming years.

The TA-2400 measures about 8 x 3
x , " ~I inches and weighs about 1VI
lbs. It can be comfortably hand-held
for extended periods of time. It does
not have any clip for belt mounting but
a holster 01 some sort could probably
be easily fabricated. Both of these
features are available as options. The
front view photograph shows the great
variety of cont rols, whi ch will be
described later, associated with this
every versatile piece of equipment.
The basic TR-2400 comes as a com­
plete package with a m-eed battery
pack, plug type charger, flexible anten­
na , carrying strap and operating
manual. There are even extra plugs for
the external microphone and speaker
jacks on the TA-2400.

Basically, the TR·2400 is a eyntne­
sized HT covering nominally from
144.000 to 147.995 MHz in 5 kHz steps
with a variety of memory and scanning
features . Fig. 1 shows a block diagram
of the unit. There are four main sec­
tions to the unit-a TX-RX section,
PLL section, display section and tone­
pad section. The TX·RX section is fair­
ly conventional in that it shows a
straight r.f . amplifying chain for the
transmitter and a double conversion

.recelver U :s at 10.7 MHz and 455 kHz.
The tra nsmitter is completely broad­
banded. The r.t. signa l is derived from
a voltage controlled osc illator, in the
PlL section, operating at the output
frequency and the signal is simply
amplif ied in four stages to its final out­
put level. On the receiver side, both the
input and output circuits of the r.l. am­
plifier stage are varactor diode tuned
to the operating frequency by a tuning
voltage derived from the PlL section .

'c/o CO Magazine
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BY JOHN J. SCHULTZ·, W4FA

The TR·2400 has plen ty of controls
and switches but they are all well ar­
ranged. Most controls are on the top
or on the front panel. The PTT switch
is on the tett side, while on the right
side there are jacks for an external
microphone, PTT switch, speaker and

battery charger.

The Pll section is the real heart of
the transceiver. It contains the cir­
cu itry necessary for f requency qener­
ation, Pl l control, key-pad frequency
entry, frequency d isplay control, cnan­
ne! scanning contro l and even the rni­
crophone amplifier/modulator stages.
The VCOIPl l ci rcuitry itself is fa irly
conventional in that the veo signal
(133.3 to 137.3 MHz on receive; 144.00
to 147.995 MHz on transmit) is mixed
with the harmonics of different crystal
oscillators, depending upon whether
the receive or transmit mode is active,
to produce a low frequency U . signal
which is phase compared to a refer­
ence crystal osci llator. By suitable in ­
structions from a mi croprocessor in
the PLl sect ion, the PLl c ircuitry can
set the VCO frequency in 5 kHz steps
di rec tly. There is no 5 kHz " up/down "

switch found on many HI's . The mi­
croprocessor also contains tns truc­
trons for a variety of control fu nctions
such as to accept only valid frequency
ent ries from the key-pad, to stop scan­
ning in the memory scan mode when
either a desired " busy" or "clear"
channel is detected, to store t requen­
cres put into memory, etc. Fina lly, the
Pll section also inc ludes an IC for the
tone encoding for the key-pad.

The display section accepts BCD
frequency information from the micro­
processor and displays it on a tour­
digit liquid crystal d isplay. The display
can also ind icate the number (from 1
to O) of the ten memory channels being
used, but the frequency and memory
channel number displays are not si·
muttaneou s. The di splay also incl udes
" arrow" indicators, two on either side
for: "on-ai r", " memory recall " , " low
battery" and "tamp-on" functions. The
latter may seem a bit unnecessary but
it is possible to switch the lamp on
and then not to note that it is on when
the surrounding light improves. Since
the lamp draws more current than the
squelched receiver, unnecessary use
of the lamp can reduce battery life.

The key-pad section contains a full
16 key unit and, except for the keys as­
sociated with frequency scanning ,
looks and operates l ike a calculator
key-pad. Al l 16 keys are usable for two­
tone encoding. Some amateurs may
not be acquainted with the four
"extra" keys associated with the 16
key arrangement. Fig. 2 presents a Hst­
ing of the frequency tones generated
by each key.

It's a lmost impossible to imagine
how an the functions shown in fig . 1
could be packaged into a HT or " Hand­
Shack" as Kenwood refers to the
TR-2400. However, the interior view at
least can convey some idea of how it
is done. Just about every PC board lay­
out scheme and interwiring technique
is used but it fits ! The photo also
shows the battery pack which fit s in
the bottom of the case. It is not evl­
den t f rom the photo, but the battery
pack is just a series connected string
of standard 450 malhr AA ntceo cells
with an overa ll covering of plasti c
shr ink material. One could easily
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Fig. 1· Block d iagram of the TR-2400. For those who like "statis tics", it takes 28 transistors, 1 FET, 18 IC 's and 55
diodes to implement the functions shown.

Fig. 2- The complete 16 combination
two-tone listing. The number//etter
markings are as they appear on the

TR-2400.

sound like too much but it is perfectly
adequate for most portable operation
and the sound is clean and crisp. On
the transmit s ide, the power output
varied from about 1.5 to 2.0 watts, de­
pending on the state o f the battery
charge. Spurious radiations were all at
least at the - 60 db level. The bu ilt-in
condenser microphone provides very
good audio and reports were consts­
tently excellent. The TR-2400 was not
checked over its full rated operat ing
temperature range (- 20 to 60 - e!) but
absolutely no instabi li ty or drift could

home-brew additional battery packs, if
desired. Although this feature is a oef­
inite plus , it is slightly balanced out by
the fact that an in-line wire connector
is used with the battery pack instead
of spring clip connectors. So, although
changing a battery pack is not compli­
cated, it does take a few seconds and
cannot be done while wearing gloves.

In operation, the TR-2400 can per­
form just about any frequency trick de­
sired. However, just to back up a bit, it
is worthwhile to comment on the
TR·2400 as a basic receivernransmlt­
ter and present some of the "statts­
tics" assoc iated w ith it. Although
not a great deal of formal measure­
ments were made, they did confirm
what on-tne-at r results revea led.
Namely, that the TR-2400 is an ex­
ce ll ent performer. On the receive side,
performance is extremely good with a
sensi tivity hard to believe-less than
1~ V for a 30 db SIN. The squelch sen­
si tivi ty is about 0.2 ~ V. No sign of
overloadi ng could be found under nor­
mal operation. The audio output of 200
mw into the built-In speaker doesn 't

l ow Tone
(HZ)
697
770
852
941

1209
1
4
7
•

High Tone (Hz)
1336 1447 1633

2 3 C
5 6 MS
8 9 MR
o • M

be detected. The unit draws 28 ma in
squelched receive and about 500 ma
white t ransmitt ing. About 0.5 ma is
used with the unit off for the memory
back-up feature. Much to Kenwood 's
credit, they do supply a graph of estirn ­
ated operating time per battery charge
(fig . 3). Once the low-battery indicator
does come on, one doesn 't have a lot
of time to terminate a OSO but it is
sufficient to get a few quick transmi s­
sions in. About the only feature that
one might wish for is a high-low power
switch to cut the r.f. power back to a
few hundred milliwatts. Unfortunately,
there doesn't appear to be any simple
way to put in such a feature without
the risk of doing some damage to one
of the PC boards.

The top of the unit contains the nor­
mal vo lume and squelch controls. The
"TX Offset " switch all ows for the set­
t ing of the transmit frequency the
same as the receive frequency (sim­
plex), 600 kHz higher, 600 kHz lower or
to the frequency which has been en­
tered in Memory "0" (the tenth mem­
ory). The latter frequency, by suitable
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------------------------------- 1
I chain. Expl icit ins t ructions for Instal­

ling such a un it are contained in the
TR-2400 Operating Manual. A "norml
rev" pushbutton provides one of the
most interesti ng features of the
TR·2400 in that one can, by mcmentar­
ily depressing the switch, interchange
the transmit and receive frequencies.
So, one can easily check a repeater in­
put frequency before trying simplex
frequency operation with another sta­
tion. Finally. the top also contains a
standard BNG antenna connector.

The liquid crystal frequency/mem­
ory channel display, key-pad and sev
ere! control switches are on the front
of the unit. The liquid crystal display is
continuously on; it cannot be switched
off. There is no need to do so since its
current consumption is ni l. The numer­
als are about 5116 " high, well spaced
and extremely easily readable, except
in the darkest of ambient light condt­
nons.

It would require practical ly a com­
plete repeat of the TR-2400 Operating
Manual to describe all the features
possible with the key-pad, but one can
at least try to highlight some o f the
main features. To achieve any operat­
ing frequency in the 2 meter band one
simply enters the last four digits of the
frequency (e.g. 5.685 for 145.685 MHZ).
Nothing else need be done. The reo
cetve frequency is now 145.685 MHz. If
the PIT switch is now depressed, the
transmit frequency will be according
to the setting of the "TX Offset "
switch as previously described. In
any case, the frequency display will
indicate the transmit frequency ex-
cept if the t ransmit frequency is out
of band. In that case, the transmit Ire­
quencv will be ind icated to be the
same as the receive frequency. To
enter a frequency in to any memory
one simply "pu nches" in the trequen­
cy, the "M" button and then the
number button corresponding to the
number of the memory into which the
frequency is to be read. To reverse the
procedure one presses the "MAn but­
ton and the number of the memory
channel being recalled. The memory
number channel then briefly appears
on the display before the transceiver
circuitry and the display switch to the
actual frequency of the memory etten-
nel.

The arrow-marked (" )Idown (It) fre­
quency scanning buttons can be act i­
vated any time a received frequency
is displayed. A sing le depress ion of
either button will move the received
frequency 5 kHz. If one continues to
hold either button down, the TR-2400
will start to scan at 5 kHz steps. It
takes almost a minute to scan the
whole 4 MHz of 2 meters. The scan­
ning will not stop if a signal is heard.
One has, in such a case, to alternately
press the up/down scan button until

$ 42.95
$ 52.95
$150.00

Standard
Chrome
Gold plated

scanned, as one desires. The subtone
"on" switch turns on power to an aux­
iliary subtone encoder which can be
installed in the HT. KenwOOd does not
supply such an encoder, but there is
sufficient space to install such a unit
near one of the PC boards, and the nec­
essary connection points are provided
for 9.6 v.d.c. to the encoder, ground
and for connection of the encoder out­
put to the transmitter audio input '
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key -pad entry, can be any frequency
within the 2 meter band. The switch
also has an extra position which turns
off the memory backup in case one
wishes to save the approximate 0.5 ma
drain consumed by that circuit. Three
push button controls are also on top
of the unit. An "open/busy" push but­
ton provides for the selection of mem­
ory scanning to stop on either the first
" open" or "busy" memory channel
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cuit ry theory or even elementary
trouble-shooting. It rem inds one of the
manu als supplied with impor ted cam­
eras. Well , is this good or bad? One
would, unfortunately, have to admit
that at least for the moment such an
approach is probably COrrect. An ama­
teur who is not experienced in servic­
ing sophisticated amateur gear wi th
sophisticated test equipment can
probably do far more harm than good
by " digging into" a unit such as the
TR-2400. Still, it is a little sad to note
that a manufacturer doesn 't give ama­
teurs a little credit and guidance for
being able to make simple equipment
performance and operating checks.

The standard wall plug charger that
comes with the TR-2400 will recharge
the battery pack overnight (12-15
hours). An accessory base sta nd, the
ST-1 , is available which includes a
pulse type quick charger whi ch will re­
charge the battery pack in only 1%
hours. A 12 volt battery type quick
charger which provides the same
quick charge feature, the BC-5, is also
available. Both are excellent accessor­
ies but one should really study fig. 3
before determi ning that they are really
needed in every case.

Overall, the TR-2400 rises above the
crowd with extremely high marks as a
" new generation" HT_ After several
months of operation it continues to
perform without a ttaw.It is hard to im­
agine a more sophisticated HT until
the next generation which will prob­
ably " speak for itself" with synthe­
sized speech and " canned" mes­
sages.

As a final note to European users:
tone access to most European re­
peaters is 1,750 Hz. However, consis­
ten tly good results have been ob­
tained by just using the " M" button on
the TR-2400 for the required tone
burst. Apparently, the tone frequency
combination or mixi ng products there­
of are adequate to open any repeaters
set for 1,750 Hz tone burst access.

T,......n'''''l 1 '""'''' e,.,
""""''''''Il 3 """"'le

" Af OUTPUT 0 6V 8l1 1~ ...W '
1•• 980 MH.I

• , I Fig. 3- Wa tts out and bat-

1-f tery voltage versus time
• for normal operation 01

.u.r.: Ihe TR-2400. The point
• ..

marked "BATT" on Ihe.....,.. upper curve is when the,. , .
• low ba ttery indicator on

• the TR-2400 is activated.- .. - ..• . . .
•• ,,- , -

•
• • , • • • - • •• •• ••-..,

volt source. A high impedance dynam­
ic microphone can be used but a
blocking capacitor is required for the
d.c. voltage. Excellent results have
been obtained using an inexpensive
Radio Shack condensor microphone
wired up as per the instructions con­
tained with the microphone. A Ken­
wood speaker-mi ke will be available
short ly.

The Operat ing Manual supplied
with the TR-2400 Is exce llent as far as
using the unit is concerned. Many dia­
grams and illustrations clearly illus­
trate every operational feature. But,
not a single word is said about c tr-

The back cover has been removed to
show a l ittle of the c ircuitry inside.
There is not much room left but
enough space is available to put in an

accessory tone encoder, if desired.

one " zeros in" on a busy frequency.
The scann ing mode also provides an
interesting feature in that the unit w ill
scan from 143.900 to 148.495 MHz, al­
though frequencies outside 144·148
MHz cannot be entered from the key­
pad. If one scans to a frequency out­
side the 2 meter band and then sets
the "TX Offset" switch to simplex, one
can also transmit outside the 2 meter
band to the extent mentioned for scan­
ning. The " MS" button provides for
scanning of the memory channels on­
ly. By using this pushbu tton, the unit
will scan only the memory channels
according to how the topside -ccerc
busy" switch has been set. Scanning
in this mode always sta rts f rom
memory channel 1 and stops when the
next "open" or 'busy" memory chan­
nel is encountered, as one selects.
There is no priority channel feature as
such but almost the same effect can
be obtained by proper arrangement of
the frequencies in memory. For in­
stance, by reading a priority frequency
into memory #1 and setting the " openl
busy" switch to " busy" , one has only
to periodi cally press the "MS" button
to check if the priori ty channel is ac­
t ive. It is possible to get the key-pad
entries mixed up and obtain some
rather confused readings on the dis­
play (for instance, by an improper se­
quence of key entries the memory
channels apparently cannot be sel­
ected as desi red). In such a case the
" C" (clear) key can always be used . It
resets everything so one can start all
over again.

There are three slide switches on
the front of the un it. Two are
"lock-out " swi tches. A frequency lock
switch prov ides for total inactivation
of the key-pad except for push-button
tone encoder operation on transmit. It
also locks out memory select ion. So,
one can positively only operate on the
last frequency 10 which the TR-2400
has been set either by memory selec­
tion or key-pad entry. The other "lock­
out" switch disables the PIT function
in case one is transporting the unit.
The tinal switch is a lamp onloff
switch to activate side-lighting for the
liquid crystal display under extremely
low ambient light conditions.

A PIT switch with a firm " click" re­
sponse is on the left side panel of the
unit while the right side panel provides
jacks for an external microphone, PIT
circuit, battery charger and earphonel
speaker. Again to Kenwood 's credi t,
one must men tion that all of these
jacks are of the sta ndard size as found
on consumer type transi stor radios.
So, there is absolute ly no problem
f inding suitable jacks. The externa l
microphone jack is really meant for an
external condensor type microphone
as it is both an audio input and 7 v.d.c.
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a monthly feature by

KA RL T. THURBER, JR., W8FX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

The Windom And Its Close Cousins

•

Last month, co lumnist W8FX ex­
pounded upon the multiband dipole
and the end-fed Zepp. In this issue, he
updates two old-time versions of the
off-center-fed Hertz or Windom anten­
na of 19305 and 1940s vintage as In­
expensive , easily constructed
skyhooks. As we shall see, there 's
room for the Windom and its close
cousins in leday 's antenna picture.

A nterma types vary almost as
widely as the amateurs who erect
them. For sing le-band work, the coax­
fed dipole is as simple and trouble­
free an antenna as one can expect to
use. For rnultiband work, It 's hard to
beat the dipole fed with tuned
feeders, described in last month's
column. And the random-length Mar­
coni is an " antenna of chance"
especially popular with beginners.

Of course, one can't always have
one's cake and eat it too, according
to the old saw. The dipole is basically
a single-band antenna. The all-band
tuned-feeder dipole is a great anten­
na, but Its feed point impedance
varies widely, giving rise to awkward
matching conditions . And the
random-wire's performance is often
just that : random in nature.

The Windom, or off-center-fed
Hertz, is a popular compromise
antenna that boasts many of the
desirable c harac teris ti cs of the
centerfed tuned-feeder an-bander, yet
exhibits a reasonably constant teed­
point impedance that makes match­
ing and transmitter loading easier
than with the tuned-feeder antenna.
let's look at the Windom from the
standpoint of a practical and inex­
pensive solut ion to the "one antenna
for all bands" problem.

The ott-center-ted Hertz. This is
the original Windom, named after the
amateur who developed it and wrote
it up for publication in the '1930s. Not

' 31 7 Poplar Dri ve. M i llbr ook.
Alabama 36054
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Multiband antennas fed with open­
wire line such as the Windom must be
fed through an antenna tuner or
"transma tch" for p roper loading to
modern pi-network transmitter output
circuits. A real help in rapid tuner ad­
justment is a auet-scete s.w.r. and
power meter such as the Dafwa
eN-720 shown here. The me ter
displays forward power, reflected
power and s.vcr. simultaneously. For­
ward power is read from the scale on
the lef t, the reflected power from the
scale on the right, and s.w.r. is in­
dicated on the lines in the area bet-

ween the two power scales.

seen much any more in the original
configuration, the antenna is simply a
half-wave (at the lowest frequency
band) antenna fed at a point about
15% from the center with a slngle­
wire feeder of any convenient length.
(This figu re is mathematically derived
from studying the current and voltage
relationships which exist along the
antenna on each band).

This simple, off-center-fed antenna
operates only on even-netmonic
multiples. That Is, an antenna cut for
80-75 meter operation will work only
on 80, 40, 20, and 10 meters; 15
meters is not covered. likewise. a
flattop with fundamntal resonance on
40 meters will work on 40. 20 and
10-again, 15 meters, having an odd­
harmonic relationship with the tun­
damental frequency. is not covered.

The normal 3QO.6OO ohm feedpolnt

impedance allows a reasonable
match to the nominally 5OQ.ohm
single-wire feeder on all even ­
harmonlc-retated bands. The im­
pedance will change from band to
band; even the optimum spot for the
feed point appears to vary with height
and proximity to other objects. Also,
the antenna doesn't exhibit truly
"balanced-to-ground" character­
istics. For these reasons, resultant
performance is hard to predict ; some
amateurs who have constructed Win­
doms find that they work fine, while
others report that they don't work at
all. In other words, when they work,
they work great. But when they
don't-forget it!

Another problem wi th the single­
wire-fed Hertz (Windom) is similar to
that characteristic of all sing le-wire
antennas: the elnqle-wlre feed may
bring high voltage loops into the
shack on some bands, so that you
may end up with r.f . on everything in
sight. Even with an antenna tuner (a
must), you're likely to see this pro­
blem rear its head on at least one
band, possibly several. Too, the
elnqle-wlre fed-Windom may ag­
gravate TVI, since the feedline (which
radiates to some extent) is brought ln­
to the shack, where it has a tendency
to pump harmonic r.f. Into the power
lines, TV leadins, house wiring, etc.,
triggering r.t.L and distorting the
antenna's radiation pattern. Again,
an antenna tuner should be
employed, not only to allow proper
loading for modern coax-output
transmitters, but to increase har­
monic suppression and to provide a
convenient place to install a lowpass
TVI filter (between the transmitter
and the antenna tuner or transmatch).

For operation on 80. 40, 20, and 10
meters, a flattop length of about 137
feet can be used, with the feeder tap­
ped at a point lOY, feet (15%) off
center. Any convenient single-wire
feedline can be used, though feeder
lengths of 66 or 132 feet are sug­
gested to minimize loading problems.
If 8Q.meter operation isn't important,
an antenna length of 68 feet can be
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Palomar Engineers ' 2-K balun is
designed for inverted Vees, folded
dipoles, and other antennas fed with
open-wire or twin lead. The particular
unit shown is a 1:1 model, but a 4:1
model is also available for use with
lines in the 300-450 ohm range. Since
the Windom is not a balanced anten­
na-despite the fact that it is fed with
a balanced transmission line- the
use of a balun is questionable. The
balun may be used, if desired, if the
system has at feast 90 degrees
('/(- w avele ng th) of balanced
transmission line between the anten­
na feedpoint and the coaxial cable
connection (balun). (Photo courtesy

Palomar Engineers)

used to work on 40, 20, and 10 meters.
In thi s case, the feeder is tapped at a
point about 10 feet off center. Feeder
lengths of 33, 66, or 99 feet should
give good results.

Although the antenna can 't be
operated as a Windom on 15 meters,
it can usually be fed as a random-wire
worked against ground. This requires
a wlde-ranqe antenna tuner that can
handle the likely high input lm­
pedance at the transmitter end. Since
the antenna will be working against
ground, the quality of the ground
system becomes crit icall y Important,
and if lacking, will result in decreased
antenna efficiency and increased pro­
bability of annoying "r.t. in the shack
conditions." If these circumstances
ar i se , adding or subtracting
liB-wavelength of feedline will normal­
Iy stabil ize the sit uation, although do­
Ing so may " throw out" transmitter
loading or create " hot r.f ." on another
band.

As with other single-wire atennas,
care should be taken to properly
route and insulate the feedline from
nearby objects, parti cularly metal
ones in which currents may be Indue­
ed. The feedline should be brought
away from the flattop at right angles
for as long a distance as possible
before any bends are made.

Figure 1 shows classic oft-center­
fed Hertz or Windom construct ion
detail s.
The Windom. The antenna just
described , the 50-called ott-center-
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fed Hertz, is the classic Windom of
1930s and 1940s fame. But most of us
probably think of the twin lead-fed
flattop popular in the 505 and 60s as
the contemporary version. In this
antenna design, shown in fig . 2, the
flattop is broken, again at a point
abut 15% ott-center, and fed by TV­
type 300-ohm twinlead. Still not a tru­
ly balanced antenna, this kind of Win­
dom-again with a teedpotnt im­
pedance running around 300·600
ohms-gives a decent match to
twinlead, though by no means a
perfect one on any band.

The feedline can be of any conve­
nient length, though at some point a
set of impedance-transforming balun
coil s must be used to convert to 50·75
ohm coaxial cable, or an antenna
tuner employed. As Indicated, it's
doubtful that the 300-ohm feedllne is
anywhere near matched on any band,
50 twin lead feedtlne losses can run
high, especially on 10 meters where
matching Is most critical. The system
is vulnerable to parallel line currents
due to the unsymmetrical feeder con­
nection. In fact, the feeder may act
more like a slnqle-wlre transmission
line than a parallel-wire feeder on
some bands. Nevertheless, this type
of feedline is preferred over slnqfe­
wire feed for a number of reasons.
These include fewer problems with in­
duced r.f., reduced potential for TVI,
and less reliance on the ground
system for satisfactory performance.
As with the slnqle-wlre-fed antenna,
the feedline should run away from the
antenna at right angles as far as
possible before bending, and no
s harp 'bends should be made
anywhere on the line.

Antenna dimensions are the same
as with the ott-center-ted Hertz ver­
si on-137 feet for f our-band
coverage, 6B feet for three-band
coverage. Again, 15-meter operation
Isn't a feature of the antenna.
However, it may be possible to suc­
cessfully operate on 15 meters, albeit
with a high S.W.r. , by paralleling a
15-meter dipole with the Windom.
Since the ts-meter antenna presents
a very high feedpoint impedance on
all other bands, it would appear to be
practically nonexistent on these
bands and therefore would not much
affect performance of the Windom. I
haven 't tried this, but can't see why it
wouldn 't work. I'd be interested in
learning the results of any reader's
experimentation along these paths.

What's the bottom line on the Win·
dam? It's a fact that various versions
of the antenna have been widely and
effectively used for many years. But
it's wishful thinking to expect that the
nominal 300-600 ohm feedpoint Im­
pedance makes it suitable for direct
coax feed at the antenna (through a

balun), or that It's superior to the
multlband dipole or Zepp fed with tun­
ed feeders because of better
matching to the feedllne. If I had the
'choice between the Windom and
tuned-feeder type dipole, I'd opt for
the latter as a lot more hassle-free
and slightly better from a technical
standpoint. Nevertheless, the Win­
dom is a good antenna to consider if
the location of the shack makes off­
center-feed more direct and conve­
nient. I'd also rate the Windom higher
than the Zepp for most purposes.
A Word About Transmission Lines. If
the off-center-fed Hertz using single­
wire feeders Is fair, the twin lead ver­
sion is better, and the open-wire-ted
Windom is best.

We 've already cove re d the
drawbacks o f single-wire feed .
Twinlead allows fai r matching to the
antenna, but it' s a lossy line.
Twinlead is useful when feeding
antennas with predictable feed point
Impedances, such as the single-band
folded dipole. In this case, S .W. r. is
low and line losses are not ago
gravated by mismatch. However,
when S.W.T. is high, the sono­
dielectric line becomes considerably
loester, to the point where , on 10
meters, loss becomes very nearly
unacceptable. For example, lnexpen­
sive tv-type twin lead may have a loss
of up to 4 dB per 100 feet at 10 meters
even when perfectly matched. If this
isn't bad enough, when the line is
operated under conditions of 4:1
s.w.r.-possible in the Windom on
certain bands at bandedges­
another 1.5 dB or more 1055 will be ln-

The most useful and versatife anten·
na tuners are the Wide-range types
that can handle a variety of loads and
feed systems, and especiaffy those
that incorporate a built·in balun
transformer so that antennas fed with
open-wire feeders may be properly
tuned to the desired frequency of
operation. Swan ST-2A tuner has
200-and 2000-watt reflected and tor­
ward power meters for simultaneous
reading. The uni t works over the
range 1.7-30 MHz, handling antenna
system impedances of from 50 to 700
ohms with a 3 kw pep rating. (Photo

courtesy Swan Electronics)
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MORE KEYER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features
to Other Popular Keyers on the Market.
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Repeat Message Mode
Front Panel variable Monitor FreQuency

IMPORTANT KEYER AND/OR
TRAINER FEATURES

Speed Range IWPM)
Memory capacity (Total Characters)
Message Partitioning

Message Resume After Paddle Interrupt
Semi-Automatic (Bug) Mode
Real-Time Memory Loading Mode
Automatic 'Nord Space Memory Load
Instant Start From Memory

calibrated Speed, 1 WPM Resolution
calibrated Beacon Mode

Automatic contest Serial Number
Selectable Dot and Dash Memory
Independent Dot & Dash (Full) Weighting

Message Editing
Automatic Stepped Variable Speed
2 Presettable Speeds, Instant Recall
Automatic Trainer Speed Increase
Five letter or Random \%rei length
Test Mode With Answers
Random Practice Mode
Standard letters, Numbers. Punctuation
All Morse Characters

Yes
Yes

Yes
Yes

Yes
Yes

Yes
No

Advertised Price $199.95 $1 29.95 $99.95 $129.95 $79.95 $139.95 $ 99.501 $229.00
$ 139.50

$129.95

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

batteries. charger, earphone $139.95
ME-1 2OClO character plug.in memory

expansion for MM-1 $ 59.95
N;-1 6(X) Ma. 12 Volt wall adaptor for

MM-1 with ME-1 $ 14.95
N;-2 350 Ma. 12 Volt wall adaptor for

all AEA keyer and trainer products
except MM-1 wI ME-1 $ 9.95

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

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

PRICES AND SPEClFlCAnQNS SUBJECT TO CHANGE WITHOUT
NOTJC€ OR 08UGATlON.

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

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

Advanced Electronic Applications, lnc.. P.O. Box 2160,
Lynnwood. WA 98036. Gall 206/775-7373

AEABrings you the
Breakthrough!
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Windom, It's best not to mount it at
the antenna bu t to place it back from
the feed point at least 90 degrees
(w-wevetenqttu at the lowest band.
Thus, an open-wire feeder of at least
66 feet would be used for an BO-meter
antenna between flattop and balun
coils.

Regardless of matching results, ac­
tual antenna performance will vary
from band to band since radiation
angle varies with the height of the
antenna above ground in terms of
wavelength. This is true of any
horizontal antenna, including the

Pictured here is an updated version
of the Windom, fed with open-wire
line or twinlead. By building to the
dimensions indicated, the antenna
can be used on BO, 40, 20, and 10
meters with a reasonably stable teed­
point impedance. Note that the teed­
point is selected to be about 15% on
one side of the center of the horizon­
tal flattop span, or 48 feet from one
end.

1f go-meter operation isn't in your
plans, or if there isn't room for the full
137-foot span, a 68-foot antenna can
be loaded up on 40, 20, and 10 meters
with the feeder connected at the
same relative point, as described in
the text.

For best results, especially on 10
meters where impedance matching
end loading becomes most critical ,
open-wire feeders should be used.
Twtnleao. though a popular transmis­
sion line, is a poor second choice
since most types are lossy and sen­
sitive to weather conditions, dirt and
dust. Any convenient feedline length
can be used. The antenna should be
fed by a balanced antenna tuner or
through balun coits.

Although 15 meters isn't normally
covered, if you want to work that
band, try para lle ling an ordinary
dipole with the Windom. Though It
would operate with a fairly high s.w.r.
due to the mismatch with the open­
wire line, it should enable satisfac­
tory operation on that band without
affecting the basic characteristics of
the Windom on the other bands.

Fig. 2- The basic Windom. (Note: The
antenna is constructed of No. 12 or 14
solid wire. Plain enameled is usually

used.)

"I
I

20'1,'

•

To
tra"~match ,"""_J

Fig. 1- The off-center-fed Hertz.
(Note: The antenna and feedline are
constructed of No. 12 or 14 solid wire.
Common practice is to use enameled
wire for flattop. insulated for leadin.)

The o tt-center- fed Hertz o r
" c lassic" Windom of 1930s and 1940s
vin tage. The sing lew lre antenna
shown should give a good account of
itself on the BO-, 40-, 20- and to-meter
bands with the dimensions listed.
Note that the feedpoint is 20% feet,
or 15% , from the center of the flattop.
This is equivalent to 4B feet, or 35%,
from one end .

If operat ion on BO meters Isn't re­
quired, the horizontal span can be
made 68 feet and the feeder con­
nected at a point about 10 feet off
center. In either case, any feedline Ic=-"=:.::."'-=_-'--'-- ~

length can be used, but runs of 66 or
132 feet work best with the BO·meter
version , and lengths of 33, 66, or 99
feet with the ac-meter antenna.

Since the reecune radiates, bring it
away from the antenna at a right
angle for as long a distance as possi­
ble, carefully routing the line away
from metalli c objects. Employ a good
earth ground system for consistent
results.

Although the antenna isn't design­
ed to cover 15 meters, you may be
able to get it to load up as a simple
randomwire fed against ground.

and the insulators used, but even TV­
type open-wire ladder line can handle
full legal power.

As mentioned in last month's cot­
umn, parallel-conductor feedlines. reo
quire special lightning protecti on,
since both conductors are high above
d.c. ground. A simply lightning ar­
restor was described. The ARRL
Antenna Book design for an arrestor
can be used, too.

For maximum flexibility and
precise match ing to the transmitter,
the Windom should be fed through an
antenna coupler, preferably one with
a built-in balun coil. However, it is
possibfe to feed the antenna directly
with coaxial cable through a commer­
cially available 4:1 balun transformer.
Doing this assumes a constant 300
ohm antenna impedance, not likely to
be the case. A 6:1 ratio balun might
be a better choice if a fixed balun Is
to be used. This would presume a
nominal 450·ohm antenna impedance
when working into a 75·ohm coaxial
cable. If you use a balun to feed a

,

• Great Circle Map Projection •
Centered on your exact QTH •
Calculated and drawn by computer.
11 x 14 inches. Personalized with
your callsign • $11.00 ppd.• (Air
Mail add $1.00) • Beam Heading
Printout with bearings to 660 loca­
tions, only 52.50 • Great gift idea ,
too!

Bill Johnston, N5KR
1808 Pomona Drive

Las Cruces, New Mexico 88001

traduced into the antenna system.
Not only that, but the line is quite sen­
sit ive to weather conditions so that
it s characteristics change markedly
when wet or when coated with dirt or
dust. These problems can be partially
overcome by using specially deslqn­
eo, high-quality cables such as he.avy.
duty transmitting lines or toam-tllled
tubular twinlead. Either type will
substantially reduce signal loss and
also increase the transmitter power
level the line can accommodate.

A rea t improvement In feeding the
Windom (as well as the Zepp and
center-fed multiband antenna) can be
had by using a parallel-conductor
feeder kn own a s open-wf re
transmission line. By using this type
of line, band-to-band teedpolnt varia­
t ions become less of a concern.
Open-wire line has mostly air as the
di electri c, with plasti c or other In­
sulat ing spacers placed at conve­
nient interval s to maintain wire spac­
ing. This const ruction resu lts in a
very low-loss line; tosses on the order
of 0.1 dB per 100 feet at 10 meters
when matched are typical. A high
S.W. r. is relatively unimportant when
using open-w ire line, since the addl­
t ional loss caused by the S.W.r. is
negligible. Power handling capability
depends on the size and spacing of
thl'! conducto rs used to make the line

COMPUTERIZED
GREAT CIRCLE MAPS

Please send a ll ,eader inqu" ies di rectly
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QUALITY AT AN AFFORDABLE PRICE

MKB·2000
• Complete set of alphanumeric. punctuation, and

speciallunction keys
• 512 c haracter lex' buller
• to reprogramrnable 50 charac ter message memories
• 5·99 WPM, keyboard selectable
• Bullt·in ercetcne wi th adlustable tone and volume
• BUller/Memory fu llness Indicators
• 1 year warranty on parts and labor
• AltracUve anodized brushed aluminum and gray

wrinkle finish case, only 13.3 x 9.4 x 3.5 10.
• AlTY/ASCIl option includes-"Brag Tape" tntertece,

CW 10, OaF and AY lest messages. aula CRiLF and
LlA/FIG shift

• Other oplions - Memory expansion , AFSK mocorator

• Copies Morse Code directly from your receiver
• Auto matic speed track ing with sell calibration
• 6-60 W PM speed fange
• Man ual speed tracking to give operator more

control
• Active II1Iers and digital samp ling lor Inc reased

noise rejection
• Operates with any TV set, no expensive monitor

needed
• Two page disp lay with 16 unee 0132 cha racters per

page
• Attractive anodized brushed aluminum and gray wrinkle

finish case, only 3 x 10 x 10 In.
• RlTYIASCII option Includes demodulato r

MKB·2000 (Morse only)
ATTY/A$Cn Option

$300,00
75.00

MVD-1000 (Morse Only)
RTTYIASCII Opl ion

$350.00
80.00

Send For

Free Information

Add $4.00 per unit lor shipping U.S.A......... ~
~

(608) 362-0410
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Zepp or Windom, the subject of this
month's column.

A puzzled reader wrote In saying
that he understood that It was taboo
to use a balun when an antenna
coupler was in use, th at the two,
when used together, wou ld somehow
lead to disaster. The basi s for his
belief was the Instruction booklet for
a popu lar heavy-duty balun made by
one of the leading U.S. antenna
manufac tu rers . The inst ruct ions
stated: " Caution-Do not use this
ba lun with any matchboxes, antenna
tuners, trans-matches, or other such
devices. When the balun is used with
such a device, out of resonance
operation causes the break-down
voltage at the balun to be exceeded.
This is due to the extremely high
standing-wave voltage present on the
teecttne.'

This ca ut ion prompted me to read
up on batuns and transrnatcf theory.
In my view, the ba lun and transmatch
are distinct devices, each with its
own function. The use of both In the
same antenna system should not
have adverse effects on the other, if
properly used.

Thi s caveat seems to be the basis
on which the manufactu rer made hi s
statement. When the balun Is used to
feed a resonant, unbalanced antenna
system such as the simple dipole,

ac
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Fig. 3- Antenna height versus wave
angle.

Whether we 're talk ing about a Win­
dom, Hertz, dipo le, or Zepp, or
longwire, the same concepts related
to wave (radiation) angle and height­
above-ground apply.

As can be seen from a glance at the
graph, the greater the antenna height
In terms of wavelength, the lower the
radiation angte-a " plus" for effec­
tive OX work. A point to bear In mind
is that whi le an antenna may take
power and " load up" well on any and
all bands, it s practi cal performance
will vary from band to band as a result
of differ ing height-to-wavelength rete­
ttonstnps. Directivity will also vary on
different bands.

Readers ' Report

Windom and multiband antennas r---------------,
described previously. On BO meters,
for example, with the antenna at
relatively low heights, the Windom is
a high·angle radiator favoring con­
tacts In the several- tu m dred-mlle
range. On 40, 20, and 10 meters, the
radiation angle decrease comes out
about right for OX on each band.

Fig. 3 shows the relat ionship of
wave angle to antenna height.

In the first of the new Antenna Ocl­
umns which appeared in the March
1980 issue, we defined some lmpor­
tant antenna terms and concepts.
High on the list was the balun, which
we defined as "a device used in
feeding antennas that transforms an
'unbalanced' r.t. system to a balance
one, or vice-versa. Typicall y used to
'match' coaxial t ransmission line to
dipole antennas. Ma y also transform
Impedance."

In later columns, we suggested
that a balun was a handy accessory
to use In conjunction with, or to be
built Into, a t ransmatch or antenna
coupler, for effect ively working Into
open-wire t ransmission lines. We ln­
dicated that this capability would be
usefut in loading up multiband anten­
nas, such as the center-fed dipole,
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Antenna 01 The Month:
Avantl Thru-Glass UHF Mobile Antennas

(Model AH 450.3G 3/4 meter mobile antenna)

multlband doublet, or beam, the
device performs the simple function
of transforming transmission line
mode from the unbalanced to the
balanced condition, I.e., coax to a
balanced feeder or antenna. Some
baluns also act as r.t . transformers,
usually step-ups with a 4;1 ratio for
feeding folder dipoles. The key Is that
the load Impedance must be known
precisely for the balun to work cor­
rectly and not to be subjected to high
r.t . voltages which would be present
during out-of-resonance operation.
These conditions woutd likely exist If,
for example, a 4O-meter doublet were
fed through a balun on 20 meters; if a
2().meter beam were ted using coax
and a balun on 15; or if r.I. were piped
through a balun for all-band use of an
BO-meter dipole (okay with tuned
feeders, but not with coax). This
could also happen if a balun-fed Win­
dom were used on 15 meters.

Thus, I can see nothing wrong with
using the transmatch and balun In
tandem, as long as the balun is husky
enough to take the high voltages
which may be present. Many
transmatches, In fact, do Incorporate
built-In batuns, as we've said, but
they are usually built to take some
punishment.

Along dltterent lines, another
reader sent In a Xeroxed copy of a list
of some 16 succinct "Antenna
Facts," Included in trap antenna pro­
motional literature from Western
Radio Electronics. The 'facts' cover a
number of plain-and-simp le, no­
nonsense statements about s.w.r.,
feedlines tosses, feeder radiation,
operating bandwldlth, loading, radia­
tion efficiency, patterns, pruning and
t ri mming, height above ground,
baluns, and traps. Al though a few of
the antenna facts are oversimplified
and they are of course oriented
toward the company's trap antenna
products, the tlst represents good
sense. At this writing, the te-ltem list
Is Included In the li terature sent out
by the company In response to reader
inquiries from their antenna ads. In
fact, the company's trap fact sheets
and antenna pamphlets represent a
comprehensive short course In multi­
band antennas, and are well worth re­
questing. The address Is Western
Radio Electronics, P.O. Box 400,
Kearney, NE 68847. We may reprint
the list In a future column.

Summary
In last month's cotumn, we covered

multiband dipole antennas and Zepps
using tuned feeders. In this issue, we
covered related antennas- the
original ott-center-tee Hertz and the
modern Windom. These antennas are
well suited to multiband operation
when properly fed and used in can-
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"Look ma-no holes" Is the first
thought that crossed my mind when
seeing the ads for the new thru-glass
mounted antennas. The Avanti series
for 2-, 11,4-, and 1,4-meters does repre­
sent an advance for the amateur who
abhors making permanent or
semipermanent attachments to his
vehicle and who doesn't want any ex­
ternal electrical connections to cor­
rode or weather.

Shown here is the smallest anten­
na of the group, the AH 450.3G, an
end-fed, ve-wave radiator for J/t-meter
operation. The DC grounded, shunt
fed antenna is only 8 Inches long and
direct-mounts on the glass using a

Junction with an antenna tuner or
transmatch.

The parallel-wire-fed Windom is a
parti cular ly good antenna for the ham
wi th but a few dollars to Invest in an
antenna installation. Except for the
fact that usual 68- or 137-foot anten­
nas won't normally cover 15 meters,
it's nevertheless a good performer on
other bands and requires no traps,
loading coils, stubs, or special con­
nections. The Windom's been around
for nearly 50 years in one form or
another. Judging from its popularity,
it 'll likely be around for another 50.

Next month: we take a look at the
much-aligned longwlre antenna. See
you then.

73, Karl, W8FX

Bibliography

Source material and an extended
discussion of the antenna topics
covered can be found in the
references listed below. These, of
course, are in addition to the stan­
dard reference texts, such as the
ARRL's Antenna Book and Radio
Amateur's Handbook, and Bill Orr's
Radio Handbook, which are available
from the CO Book Shop.

special "fail -safe" epoxy adhesive.
The high-Q impedance coupling and
tuning unit mounts inside the glass
and Is capacltlvely-coupled through
the window to the whip outside. Since
It's an end-fed design, a ground plane
(normally the car body) is not re­
quired; thus, the antenna can be used
on fiberglass body autos, such as the
Corvette.

The patented design Is claimed by
Avantl to yield a gain equivalent to
that of a 5f8.wave deck mounted
antenna and to produce a more
uniform omnidirectional pattern; a
gain of 3 dB over the referenced
J/t-wave whip is also stated, as Is an
s.w.r. at resonance of 1.1 :1 .

Besides ease of installation, the
antenna does offer some real side
benefits. All electrical connections
are within the vehicle, so service life
should be long. There wlll be little pro­
gressive coax ial cable deterioration
caused by corrosion or water
seepage. And since no ground plane
Is needed, the antenna system can be
used in marine or base station ap­
plications.

The contour mount and teo-cecree
tilt-angle adjustable whip holder are
triple chrome pla ted. Weight is 14 oz.
wlcable.
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I I is said that rules and regulations
are lor the guidance of fools 10 be
broken only by wise men, but some­
how I do not agree with this, so t'nten
you my story.

I have been dubbed eccentric by my
fellow amateurs here in Zimbabwe,
but I do not think I'm eccentric-only a
very avid amateur who likes good reo
suits from either the base station (308
countries worked) or mobile (108 coun­
tries worked). With this in mind, the
development of my "nonce!" antenna
came about.

In 1972, I installed a Heath HW·101
in my car along with a Webster Band­
spanner antenna that gave me pretty
good results. However, I was never
really happy with this set-up and the
adjustments that had to be made for
a continual low s.w.r. One weekend
I drove over to see Tom. ZESJC. We
talked over a cup of tea and Tom
showed me a 1/. wave whip for 28,560
MHz he wanted me to Iry out. I fitted
the monoband whip on the car. tuned
up. and found a v.s.w.r. of 2.5 to 1. Tom
made an adjustment 10 the top slide
portion of the whip (no loading coit)
and we brought the s.w.r. down to 1.3
to 1. I decided to move off and try it
out under actual conditions. My first
CO pulled in an EAa who gave me a 5
and a.

That evening after a lot of reading
and calculations. I decided to make
another whip antenna. This one was to
be 5flS of a wave long, and also with
an adjustable slide portion. The whip
when completed turned out to be
around 1B ohms. which necessitated
the use of a Palomar impedance trans­
former. After a few more bridge meas-

·P.O. Box 605. Gwero. Zimbabwe,
Africa

The "horicaf" antenna mounted and ready to go on ZE6JL 's car.

urements and a final check with the meter whip to the extension. After the
noise bridge. I came up with a S.W.r. of normal check-out. I came up with a 22
1.15 to 1 and felt this was pretty good. ohm antenna and so I used the imped­
This antenna gave me very good re- ance transformer again to achieve a
suits and many new countries. all 1.15 s.w.r. The noise bridge picked up
made while driving at about 50 m.p.h. the final tune-point with a small slide

One evening while I was relaxing adjustment.
with CO magazine and a long cool By this time ZE6JC had come up
glass of orange juice, I got to thinking with a monoband 20 meter whip about
about a 15 meter whip, and came up 17 feet tong. This was installed on my
with the idea 01 using the existing 10 car with as far as I could judge a 2.5 to
meter whip with a further extension to 1 s.w.r. On a short run I got a 5 and 7
put it on 15. This was one a weones- signal report from a ZS2 station and
day, and after many calculations and checked for possible directional prop­
ideas on frequency. I came up with an ert tes. As I went through 45. 90 and 180
extension that would pu t the 10 meter degree turns we found that the whip
section onto the 15 meter section with did indeed have directional properties
a coupler. The extension was made us- probably due to the capacity of the car
ing standard 3fB diameter. 24 turns per itself. More importantly I couldn't drive
inch bronze bolts to connect the 10 l over 20 m.o.n. as the whip tended to

ZE6JUM comes up with a horizontal vertical which he
calls a " Horical" antenna. He's managed to work over
108 countries from the mobile and has gotten some
pretty good results using this unconventional approach.

The "Horical"
A 10, 15, And 20 Meter Mobile Antenna

BY GERRY S. TYNAN·BLUNDUN", ZE3JL
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The author seated in the cockpit. The black box houses the impedance match­
ing transformer, spare parts, speaker, and key. The HW101 has a power
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manner that I could travel on any road
without breaking the law. The solu­
tion was simple, fold the antenna. As
you can see in the photo, a small
steel mast is bolted to the car roof on
the passenger side (it's a right hand
drive). I used a good ceramic in­
sulator on top plus a strong plated
steel spring clip to hold the Whip in
posi tion. The Palomar transformer
was again pressed into service to
raise the antenna's 11 ohm im­
pedance and lower the s.w.r. to 1.25
to 1.

Since putting the " horical" on the
car I have had some fantastic reports
and pile-ups on 20 meters . . . all ron­
ing. By the way in closing, the tor­
mu la is 292.5 over frequency in MHz,
no load ing coils, just a slide portion
to bring it on frequency, and an im­
ped ance matching transformer.

Fig. 1 - The "noricet " three band mobile antenna . Sec­
tion (A) slides into (B) and has 10" of movement for final
adjustment. All tubing (section (B), the 15 and 20 meter
extensions) is 3/4" diameter, th in wall duraluminum eir­
plane tubing. Section (A) is solid aluminum, tapered
from (0) to (e) with a fitted 3/8" diameter aluminum ball

at the end.

lean back too far, causing the tuning
to change. That evening I got to think­
ing about a sturdy lower extension to
put the existing 10-1 5 meter wh ip onto
20 meters.

Here is where the regulations come
in that I mentioned earlier. This new
antenna would exceed the legal height
limitations by two feet. As I said , rules
and regulations are for guidance, so
trying to be a good citizen I phoned the
local police station and asked for a
road permit to allow me to use this
very tall antenna. This caused a prob­
lem in that they had never issued such
a permit and cautiously advised that I
just use it with care and try to avoid
overhead wires. That didn 't sit too well
with me and so it was back to the
drawing boards.

I decided to make a 5/16 wave 20
meter whip and make it in such a

CIRCLE 96 ON READER SERVICE CARD
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a monthly feature by

A. EDWARD HOPPER, W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTI NG

get the code! I really could tell you
tales of learning the code via the Army;
it's quite a unique experience.

"Upon my return home, I entered
Salisbury State College in Salisbury,
Maryland. It was here that I met my
fu tu re XYL, Sharon. In January 1966 I
left co llege to work for The Chesa­
peake and Potomac Telephone Corn­
pany of Maryland in Salisbury. In
September of the same year I made
Sharon my wife, and we moved to our
present OTH.

"Around 1970 I met Clay Spurrier,
K3CNH, and Harry Thielemann,
WA3NHW, through my wife, who was
employed at a local radio/television
station, WBOC. Clay and Harry tutored
me and I got my Novice ticket in the
spring of 1971 . 1 then purchased the
Heath HR-l0 receiver and the Heath
DX-60B transmitter along with a Dow
Key and some assorted plug-i n crys­
tals and hooked it all up. On May 6,
1971, I had my first a s o ever with
WN3PAV; I now have that OSL card
framed and on the shack wall.

" In January 1972 I got my General
Ticket and also a Heath SB·102 Trans­
ceiver, and I spent most of the winter
putting it together and testing it. In
April 1973 I got my Advanced Ticket
(which I still hOld), and during that
summer 1 completed my WAS Award.
On April 2, 1974, the stork delivered a
little bundle of joy to our home-cour
daughter Katherine. Things haven't
been quiet since her arrival.

" During the Bicentennial year, 1976,
I became fairly ac t ive and got several
Bicentennial Awards including the
ARRL Bicentennial WAS Award #147,
the ARRL Bicentennial Celebration
Award July 24-25 (wi th 200 a s o s and
All 50 States slickers), and the Bicen­
tennial WAS Net Award (on 3905). They
look real neat on the shack wall.

" II was about this time that' met
K3YAY. Dave, and he introduced me to
County Hunting. I met Dave via our
local 2 meter repeater (WR3ABS
146.22-82), and shortly I went by his

from Allied Radio Corp called the
" Span Master," and after putting up a
long wire antenna, I became an SWL.
The Span Master had a coverage of .54
to 30 MHz and did a fairly good job for
me except fo r the loud squeals I en­
countered in trying to tune in signals. I
managed to build up a modest collec­
t ion of aSL cards from the foreign
broadcast stations I heard, and to this
day I still have those aSL cards and
the Span Master. In fact, I recently
hooked up the Span Master again and
nothing has changed with its recep­
tion, including the loud squeals.

" I graduated from Delmar High
School in June of 1961 and then at­
tended college at the University of
Maryland at College Park, Maryland. I
jo ined the Mary land Army Nat ional
Guard in January 1964 and shortly
thereafter was sent away for basic
training at Fort Gordon, Georgia. After
basic training I was trained as a radio
operator at Fort Jackson, S. Carolina.
This training included one thing needed
by all radio amateurs-code or c.w. I
had tried to learn the code when I was
younger and in the Boy Scouts. but it
didn't work out. Now, courtesy of Uncle
Sam, I finally got the code. Boy, did I

Ben, WA3QVJ and Kathy. Equipment L
to R includes Heath SB610, Millen
trensmetcn. Drake R04B Rx, Drake
Wattmeter, Drake T-4XB Xmtr, Heath
SB200 Linear, Drake WV-4 Wattmeter
& Kenwood TR-7200A 2 meter t.m.

transceiver.

Benjamin J. Harte, Jr.,
WA3QVJ

All Counties #255 11·13·79

P.O. Box 73, Rochelle Park, N.J. 07662
-----'-----'--..:-----'----_:....::....-----'----..::.:....::.=~-=:..:=--=-:::....::::::.::'....:..::.=..~

"1 was born on November B, 1942, in
Salisbury, Maryland, the heart of the
Delmarva Peninsula. At the age of five,
my fam ily moved to Delmar, MD, just
seven miles north of Salisbury, and I
rema ined there until my marriage in
1966.

" When I was small I used to look
forward to listening to the radio pro­
grams that came on around supper
time-such programs as " Sergeant
Preston of the Yukon," " Sky King ,"
"The Shadow," elc. I really enjoyed
those programs, but I also enjoyed
another feature of that old radio, and
that was its ability to receive snort­
wave and roncwave. This is what
started me on the road to becoming a
ham.

" Before I go furt her, let me explain
something unique about the town I
lived in, Delmar. Half of the town is lo­
cated in the state of Delaware, and the
other half is located in the state of
Maryland. The elementary school is lo­
cated in the Maryland half, and the
high school is located in Delaware
half of town. The state line was direct­
ly in front of our house, the street be­
ing called " State Street " for obvious
reasons. I used to cross the sta te line
(State Street) every day to go to high
school in Delaware. To this day there
are signs on the edge of town pro­
cla iming Delmar as " The Town Too
Big To Be In One State." Confusing,
isn' t it?

" Well, back to the topic at hand.
When I was in high school, I pur­
chased a regenerative receiver rad io

N ineteen-eighty-one starts ott with
the "Story of The Month" as told by
Ben:
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WA30VJ antennas: TV antenna. Ringo
Ranger 2 meter. Cushcraft 2 meter
beam. TA -33, also 40 meter invert ed

vee and 80 meter d ipole.

shack to visi t. He showed me his "col­
oring book" and his MRGs. Then he
took me over to the wall o f his shack
upon which hung numerous Awards
includ ing USA-CA with a sticker or two
upon it. That was al l i t took-I wa s
hooked! I made my first contact in
Franklin County, Virginia w ith W4L.XBI
M4 on March 15. 1977, and about two
years and 7% months later I made my
last contact . *3075, in Jefferson Coun­
ty Washington with WA7PHO/M7 on
November 3. 1979. Th is effort also fil·
led 120 log book pages in lour log
books. During thai period . I monitored
the County Hunters' Nels all the time.
Whenever I was outside working (when
practical), I would have an extens ion
speaker with me. I beat many a path
from the speaker to the rig to grab a
needed County. I also came in contact
with a whole bunch of nice folks dur­
ing that period, folks who added to the
enjoyment of County Hu nting. I am
happy and proud to know them and
possess All Count ies #255.

"Where do I go from here? Well, I'm
not sure, to be truthfu l, but I wou ld like
to get my DXCG Award to begin with.
At present I searc h lor OX up and
down the bands, pr imarily on 10 and
15. I hope I am able to confirm my OX
contacts as well as I was able to do
whi le County Hunt ing; it will be hard to
top, though. as my confi rmation rate
was quite close to about 100%-.
tribute to all the stations whether fixed
or mobi le that gave out their count ies,
and a tr ibute to W6CCM's bureau and
al l the efforts o f Dave and Barbara.

" Oh yes, I shou ld mention the fact
that the stork found our house aga in,
and after safely c learing all my anten­
nas, left us another bundle of joy- .
little g irl who we named Marcella
Denise (January 22, 1980, 7 Ibs. 10%
oz). She has turned the household up­
side down and sleep during the night
is a premium item and hard to get.
Crawling out o f bed to get the baby a
bottle rem inds me o f the t ime or two a
" one ringer" caused me to crawl out o f
the sack to get one o f those Counties

Say You Saw It In CO

Special Honor Roll
All Counties

#301 Elmer H. Irw in, WA3ZMY 9-26-80.
#302 Robert Thorne, K9DAF 9·~-80.

badly needed "for the whole ball o f
wax."

" Again I want to thank everyone
who made it all possible. The Award is
a prized possession for the shack wall
and has many pleasant memories as­
sociated with it. Be seeing you all
down the log !"

Awards Issued
Bi ll Irwin, WA3ZMY caught up w ith

his paper work and acqu ired USA·
CA-l00D through 2500 endorsed All
$ .S.B., All Mobiles, All 20; and USA·
CA-3OOO and Al l Count ies endorsed
Mixed.

Bob Thorne, K9DAF submi tt ed pro­
of to gain USA·CA·3000 and All Coun­
t ies endorsed Mixed.

Marge Moore, WA5ZDZ untangled
her records to receive USA-CA·25OO
and 3000 endorsed All $.$.B.

Russel l Fish, W7KWI applied for
U$A-CA·3000 endorsed Al l S.$ .B.

Lars Bohm. $M5CAK won U$A­
CA-15OO endorsed Mixed.

Karel Hercik, OK1TA got U$A­
CA-l000 endorsed Mixed. #1 to OK.

Boo Atterflod , $ M5HPB gained
U$A-CA-SOO and 1000 endorsed All
$.$.B. (I t ried, by error, to make his ca ll
SM5HPD).

An tonin Blaha, OK 1APV c laimed
USA-CA-500 and 1000 endorsed All
A· l . He got #2 USA·CA·1000 to OK.

Rud i Hammer, DL7AA (an ole timer)
picked up USA·CA·500 endorsed Al l
A·l and U$A-GA-1000 endorsed Mixed.

USA-CA- l000 Certificates endorsed
Mixed went to:

John Hallenberg, SMOOJZ.
John Woodham, G4IJW.
The Radio Club o f Lithuania,

UK2BAS-#4 Award to USSR
and #1 to Lithuan ia.

Solo Yoneyama, JA1SJV who vis-
ited me about 7 years ago.

Karl Fukuchi, JH2CJW.
Tom Rosebush, VE3KZE.
Nelson Hayward, WB1CRA.
Makoto Okawara, JAl SXH.

Lawrie Mcintyre, GM3HMU picked
up U$A-CA-500 endorsed All $ .$.B., #5
to GM .

USA·CA Honor Roll
3000 1000 G M3H MU 1~1.

WA!>ZDZ 32. OKnA 621 $M~HP6 1~1~

W1KWI 325 $ M!)HPB 622 JA1SJV 1~16

WAJ.lMY 326 OK1APV 623 O K1 APV 1~17
K90AF 321 DLl"" 62. JH2CJW 1~18

2SOO W ,t,JZI.IY 625 VE3KlE 1~lg

WA5,lOZ 385 SOO W B1C RR 1520
WAJ,lM Y 3116 $ MIOJZ 1 ~ 1 1 OttAA 1~21

2000 G.IJW 1~12 KA20lK 1~:n

WAJ,lMY"'1 UI".2B A$ 1~13 JA1SXH 1~3

"'"SM5CAK . !IfI
WAJ,lMY .99

DXERS···BOOST
POWER 10X +

_.-." ..
(i • -•~. .-.
-,-- So or Ell

6' . tI MO DEL SP'DO
WITH THE FIELD PROVEN SOUN D·
POWER MODEL SP100 AUD IO
SPEECH PROCESSOR (Patent
Pending)

Uses new techniques to increase
effective talk power ever 10X-vastly
improve intel li gibi li ty- punch through
pi le-up s using the outer sidebands

Easily install ed- 15 day money back
guarantee if not satisfied -1 year
warranty

ONLY $79.95 add SJ.OO hand ling and
shipping.
Opt ional AC power supply Model PSg
on ly $5.95

Send check or money order or, FOR
MORE INFORMATION WRITE

Soundpower-P.O. Box 426
17 Clinton Park Dr.

Bergenfield, N.J. 07621
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co OX Tip
- Your own call should be no more

than one character from the very end
of a CO on c.w., and one word on
phone-c-"x" or " listening". The often
heard- "calling CO-OX the 20 meter
band for Asia and listening ; what say
somebody please, diddledy de daw de
daw, daw de daw" sounds just as silly
over the air . All it is is ORM. - W4MB

.M.. '0.1i(""'- .. __ '"
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-
Southern California OX Club Award.

Notes
A happy and prosperous New Year

to all! ! !! I hope you r New Years' Besot­
utions will include a promise NOT to
use phone patches, repeaters or satel­
lites for USA-CA contacts nor wet
County Lines. Also hope you will
promise to OSL 100% .

On the start of my 17th year with
CO, I wish to thank all for your help
and cooperation. How was your
month, year?

73, Ed, W2GT

Worked All Goza Award (WAG.): Open
to all radio amateurs and SWLs with
no band or mode restric tions. Only
contac ts on or after 1 August 1972 are
valid. Europeans must work and con­
f irm eight (8) different Gozo Island
(9H4) stat ions. OX stations must work
and confi rm five (5) different Gozo
Is land (9H4) stations. Applications
w ith complete log data cert if ied as
correct by two other amateurs plus 12
IRCs or U.S. $3.00 or equivalent inter­
national currency are to be sent to: Mr.
Joe Cauchi, 9H4AL, 20 P.P. Hil l si,
Victoria, GOZO, Malta, Europe. Issued
free to blind/handicapped operators.
They reserve the right to request any
confirmation.

verifi cation and 10 IRCs or $2.00 US to :
Norm Friedman, W60RO, Co-Chair­
man 01 Awards Committee, 5400
Lindley Ave., #312, Encino, CA 91316.
Current membership list available on
request for s.a.e.e. or s.a.e. & 2 IRCs.

Certi ficate 01 Recognition: Sponsored
by the Southern Cal ifornia OX Club,
Inc . and avai lable to amateurs
throughout the world for working cl ub
members. Requ irements: Work and
confi rm contacts with 35 current
members 01 the Southern California
OX Club on any frequency from 1.8 to
30 MHz. This will qual ify for the Basic
Award Certificate. Seals-bronze for
75 contacts, si lver for 100 contac ts
and gold for 125 contacts-wi ll also
be avai lable. OSL cards not required.
Verification by Awards Chairman of
ARRL or IARU Clubs will be accepted .
All contacts must be made after 1 Jan­
uary 1980. Send list of contacts with

quency, mode, call of stations con­
tacted, and county. Send this data and
an s.a.s.e. to: Basil Cutting, W1JB.
RFD, Suncook, New Hampshire 03275.

Wor1l;ed Fort Wayne Radio Club: Spon­
sored by The Fort Wayne Radio Club.
Fort Wayne, Indiana, whi ch was estab­
l ished in 1920. Requirements are: OX
Stations need to contac t 5 c lub mem­
bers; U.S. Stations need to contact 10
club members. Local stations (Allen
Co. or Local Members) need 25 con­
tacts. Actually, the rules read 5, 10, 25
contacts with c lub members (appar­
ently not necessarily different mem­
bers). Any frequency, any mode and all
contacts after January 1, 1979 count .
Cost: OX free via surface mail or 2
IRCs for air mail. USA: $1 .00. Send a
list (cert if ied by two other amateurs or
an officer of your local radio Club) in­
c luding the OSO data, call, name, date
worked, time in GMT (Zulu or UTC) and
band. Send to: Fort Wayne Radio Club,
P. O. Box 15127, Fort Wayne, Indiana
46885.

""_rl,C"
~-,

At last" - • safety bell desiQoed to meet
the safety needs of radio amatsur5. radio
s lalions. TV st.t,ons. boa.ot owners. painters.
construct,on WOtI<ers. ma,ntenance people
- anyone ....Itll tile '-<l to climb - now at
an afloro.tlle pnce
Ou. " ONV ~tely Belt"' is lilted .... itll l....Odrop
forged s teet ··O"' 'ings. O..,to Ofle is spliced a
3 foo l length of 'It' dl.rneter nylon rope lit·
ted .... 'th a drop forged steel SIlolP hook. The
3 ' w,de nylon body comfort pad ISsecured to
1''- - wide. 9500 lb. tllSt ..,yton webb'ng.
....h ich is 'llsl'" or latll ~ t'llaled tor abl"asio ..,
reeuteece . The boItl la .dju,t.bl. up to alft
46 0

.... . tat.
Only S39.95 plua S3.OO fOf poat.ge and ha.n­
dllng. NJ tIlalden" . dd 5% a.llls tn.

UPI Communication Systems, Inc.
Mail To: P.O. Box 902 . Saddle Brook, N.J. 07662
N.J. (201 ) 279-7528 • (BOO) 526-5277
(Off ice) 481 Getty Ave. • Paterson, N.J . 07503
Cable: Unipage Telex: 642597

. ..... "' t '".,
NOW AVA IL A BLE
a NY TOOL POUCH

DESIGNED FOR ONY SAFETY BELT
59.95 EACH

S.. .po,ny' H~nd'''''' I" ~O. '"

New Hampshire All Counties Award:
Sponsored by the Concord Brass­
pounders, Inc. The ten Counties o f
New Hampshire are Belknap, Carroll ,
Chesh ire, Coos, Grafton, Hillsbor­
ough, Merrimack, Rockingham, Straf­
ford and Sullivan. Send fu ll data on
your OSOs including date, time, fre-

Worked Fort Wayne Radio Club
Award.

Earl Turner, KA20LK was issued
USA-CA·500 endorsed All A.l , All
Novice bands.

-

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

'73'8dtS~
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Awards
Canceled Awards: Per letter received
from Art, W2HAE and by authority of
Jack, W4NOK, who was the Custod ian,
the follow ing Awards are cancel led. as
the cl ub wh ich sponsored them has
been disbanded: Sun City Award (5 1.
Petersburg, Fl orida); Worked All
Florida Counties; Worked f lorida
Cities; and The Dawn Patrol Award (A
6m & up VHF Award). Although the
Daytona Radio Club of Flor ida is go­
ing :0 sponsor an All Florida Counties
Award, no details have been received.
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A new
edition of the wo

most famous linear ampli I
The 2K Class ic represents the culmination of fifteen years experience In developing,
manufacturing and improving the 2K series. It remains as always a "wcrkhcrse",
engineered and built to loaf along at full legal power for days or weeks without rest. A
look lmJde shows whyl No expense has been spared to make the ZK a truly "Classic"
Amateur amplifier. Heavy duty, top quality co mpone nts along with its rugged
construction assures you of trouble free operation. The 2K Classic offers engineering
and features seco nd to none. It will put your signal on the airwilh greater-strength and
darity than you ever dreamed possible. The 2K Classic operates on all amateur bands.
80 through 15 meters (export modds indude 10 meters).

Features:
• Tw o rugge d Ei m ac 3 M500Z

grounded grid triodes
• Pi- L plate circuit w ith silver plated

tank coil
• Reso nant ca thode pi input circuit
• M ax im um legal input on all modes
• Pr ice: $1195.00

•

HBor/Radio
P,,,,... _t/tecT '0efta""", ...., ......, _"'.

•

.....

I

. -

1
213! 820-1234
714 772-9200
816 679-3127

WIll occupy
01 DeC 1. 19S0 l~~ng With a ne ....

please noteiJ~eadQualrefsdb~~onenumber
ouf ne .... :nO~e'es addresS an 2050 S, Bundy Dr.. Los Angeles. CA 0CI025

lOS 931 N. Euclid. Anahe im. CA 92801
Butler. Missouri 64730
TOLL FREE OROER IIlUMBER: ImDl42I -8lI31
fOl' illllil" n Cf pt Cil,lo" ..a
Cilll .n ,dents pluse nil collett on our 189""i l numbers

~0/pi IKD 5 .~Anolher line member of the l.mCMJ. twnry Radio 'emily 01 .upeflof
f..S£//If ' - .mpll'I.,.. And we're .11ll convinced th.t It'. the world'. flne.t llneer In

III c l•••. The 1KD-5 we. deligned lor the Imlleur who wlnt. the queUty Ind depend.blllly 01 the
2KD-5 .nd 2K-4, who mey pr.lerthe .m.lIer .lze.lIghter _Ighlend lower price .nd who will Mttle
tor. little Ie.. power. But m.ke no ml.llk., the 1KD·51. no . Iouch. tt. 1200 Witt PEP Input (700
• ett PEP nomln.l outpull.long with It••uperb oper.tlng ch.rlcteri.lIc. wlll.tlll punch out cleln
powerful .lgn.I• ...•lgn.l. you'll be proud of. Comp.re It••peclflcetlon.,It. ,..ture••nd It. lIne
component. Ind we're .ure you will .gree thlt the 1KD·5 I•••uperb v.lue It only $695.

-=.0/// 2KD-5 We Mve been .ugge.lIng thlt you look In.lde .ny Impllfler betore you
l!:!//1(' buy Il We hope thlt you will. It you ~ Il ft the IldM on I 2KD·S yOtJ will."
Only the hlgh.-I queilly, helvy dUly component. Ind csreful wortlrnln.hlp._ettrlbule. Ihllt
prom/II I long Il le ofcontlnou.operltlon In Iny mode It fuillegil power. The 2KD·S '.1 2000 will
PEP Input (1200 wett PEP nomlnel OtJtput) RF IIne.r .mp/Il..... coverlnlil the SO, 40 , 20,.nd 1S meter
.meleur bind.. It operet.. with two ElrnIC 3-5OOZ1iI'-" envelope triode. end I P~L pille clrculll
with. rollry li l....r plIited tenk coil. Price $9045.

And don'l lorget lhe re.t 01 the Henry I.mlly ol.mlleur Impll'''''... the Tempo 2002 high power
VHF .mplltl..- Ind the broed line 01 top qu.ltly solid .tete empm..rs. Henry Rlello .Iso o"e,. the
3K·A Ind 4K-Ultrl .uperb high po_r H.F.•mplllier. 1..Nt I broed line 01 commerclll FCC type
lCCepled Imp/Illers for two wlY FM communlCltlon. coverinlil the rlnge to SOO MHz.

********************************* , I. / *, ;,. Y n nO((I U 'lI lrl.

* d ** A brand new "super" Unear••.the 3K Classic! Designed for the mosl critical *
Amateur Radio operator•..tne Individual who wants and appreciates owning* the Iinest. Available In spring 1981 . FCC ..ppro. ..lp<mclmq *

********************************
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Here is a simple, easy to build, ubiquitous charger for
your nicea«.

The HT Nicader

BY WALT BECKER- . K1QPS

Itseems that I have a house lull of
ntcad batteries. They are in calcula­
tors, or shavers, or flashlights , or tape
recorders. But the ones that always
need charging seem to be in my handy
talkies. They are either dead, being
charged, or need only five more hours
when I want 10 sleep ten hours.

Each gadget has its own charger
and its own habits. The dedicated type
automatic charger similar to the 5T 1
that KenwOOd sells for the TR 2400
solves some of these problems. Unfor­
tunately, this type of device is expen­
sive and will work properly only w ith
its own proprietary appl iance.

The HT Nicader described here is
versatile and easy to bui ld using junk
box or inexpensive and readily obta in­
able parts .

The Nicader will allow checking the
normal current delivered by wall-type
chargers or mobile supplies. It will
charge from the a.c. line, by either the
constant voltage or constant current
method, with a fully adjustable output.
It will allow a trickle charge, or a
slower than normal charge, preventing
a damaging overcharge if you wish to
charge while absent or sleeping.

Battery voltage can be monitored
via two built-in jacks and any volt­
meter you may happen to have, but
this will seldom be necessary once
you become accustomed to your bat­
tery 's habits. You will note that you
can obtain easy monitoring or adjust­
ment while using a charger in your
auto; this is especially convenient if
you wish to build your own mobile
charger.

The Nicecer is built around the com­
mon LM 317 voltage regulator and
mounted on perfboard. I used a 300
rna 12.6 v, transformer, adequate for
my Tempo $1 and Kenwood TR 2400
HTs, but the LM 317 is capable of oper­
ation at 40 v. and 1.5 A, so a 25 volt
transformer and a milliammeter with a
higher scale are viable options lor
other uses, such as grass clippers,
mixers, etc .

'Box 201. New Castle, N.H. 03854

• 6 • CO • January, 1981

The fron t view of the HT Nicader charger. The e.c. indicator is at the upper left;
a.c.ld.c. switch is on the lower tett. A voltmeter can be connected through jacks

on the back panel.

Construction is straightforward and position. The LED should light. You
the layout is not critical, but be sure to should have smooth control of the
ground the transformer frame or case voltage using Rl, to about the peak
to prevent r.t . interference if the trans- value. Back off the control, plug in
muter is used while charging. your HT and again advance the control

A patch cord with one end fitted lor to the current you require.
insertion in J2 and the other end Note that the current wil l peak at
adapted for your HT or appliance is about 50 mao Advancing R1 all the way
easily made. clockwise will not result in a higher

When you are ready to check it out, current reading, but full advancement
plug in a voltmeter and a wall-type will result in a mcxlif ied pulse-type
supply. Set the center o tt-type toggle constant-current mode, duplicating
switch to the d.c. positi on and observe most wall-type charger operation.
the output for voltage and polarity. You may set the control to allow, for
Make sure the plug for your radio is instance, halt current operation for
polarized correctly and connect the double the time normally required , or
patch cord to the radio. Now you can set it for about 3 rna or so, resulting in
observe the current drawn using the a trickle charge, to maintain a fully
wall charger and also the battery charged battery. This is very useful
voltage. with a rig like the FT 207A, which uses

Turn the switch off and unplug the appreciable memory current even
input and output. Now turn the control while turned off.
fUlly counterclockwise. Plug in the a.c. Decal lettering on the panel wi ll
cord and throw the switch to the a.c. complete the construction.

Say You Saw It In CO



Fig. t - The HT Niceaer circuit. It is made from readily available parts.

CALL
TOLL
FREE
For the best deal on
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Interior view of the Nicader charger showing the simple per/board construction.

YEAR END
SPECIALS

KENWOOD TR-7600
closeout ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , $269

ICOM IC-255A ~~~ ~~ ~ ~ ~ $329

TEMPO 5-1 ~ ~ ~~ ~ ~ ~~~~~~ ~ ~ $239
with touchlone ~~~ ~ $269

KENWOOD TR-7800,
TR-9000 and TR-2400
all now in stock... Call
lor greal Ericksor,
prices today!

APPLE: Buy a 16k Apple II
or Apple II Plus tor
$1195; get 32k more
memory, installed, tree!

Complete with disc drive,
only ~ ~~~ ~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $1739

Parts List

272·1018
272·101 3
276-1171

(Part numbers are Radio Shack)

Cl - 470 mf 35 wv.
C2- 10 mf 50 wv.
01.. - 100 piv full wave rect.
F1 - .1 A fuse
J1 -Jack as req. (274-297 for Tempo 51'

(274-1549 for TA 2400)
Note: must be insulated

from chassis. Frame is + .
J2-Aud io type jack 274-340
J3. J4-Jacks as req. for your voltmeter
LEO- Indicator (red) 276-033
LM 317- Aegulator 276-1777

M1 -Meter 0-100 ma
R1- 5000 ohm li near pot 271·1714
R2-1500 ohm % w.
R3-330 ohm % w.
R4-47 ohm Y2 w.
S1 -0.P.O.T. center off toggle swi tch

275-1545
Tl-Power transformer 12.6 v, 300 ma

27J.1Z85
Patch cord plug, 274·1536. Other end
to sui t rad io. (fA 2400. 274·1 551 . $1
274-286.) (FT-207A 274-290. etc.)
1 pc zip cord.
Cabinet 270-253

App le prices mctooe prep aid shIpping
w ithin continen tal US A

CALL TOLL FREE
(ou l lld~ IlIIno l. only)

CIRCLE 111 ON READER SERVICE CARD
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a monthly f&ature by

ADRIAN WEISS. K8EEG

THE ART OF VERY LOW POWER OPERATING

HW·8 R.I. T. P.C. Board Clarifications

I
has exactly the same effect as adding
a 10 pf capacitor to the existing HW-8
tuning circuit. Since the heterodyne
frequency generation system of the
HW·8 is designed so that an Inverse
relationship exists between v.t.o. tun­
ing values and heterodyne mixer out­
put u.e., more capacitance. more fn­
ductance, produces an upward move­
ment of the heterodyne product Ire­
quencs), the addition of the 10 pf
equivalent capacitance moves the
heterodyne mixer output frequency
upward (7()()().7270 kHz). Adjustment
of the v.f.o. main tuning capacitor
trimmer (C302) is required to bring the
frequency back to dial calibration.
The t-oning capacitor trimmer should
be adjusted for less capacitance
(unscrewed) after insertion of the
R.I.T. circuit. In most cases, lessen­
ing the trimmer capacitance will per­
mit readjustment to proper dial
calibration . However, in a few in­
stances, it has been necessary to
readjust the v.t.o. main Inductance
L9. L9 can be easily located at the
board center, since it is mounted in a
" can" shield enclosure. Here again,
L9 should be decreased (unscrew the

SPOT

O.
s 0

'- o

33011

.; ~.

;...
" &R.

3JK •

The Viking 3 x 5

Someday we'll all get our act
together and everything will be
perfect the first time. This item which
should have appeared last month bet­
ween sections 2 and 3 on page 98
might be considered a fucldatton on a
clarification. It concerns the value of
C2 in the schematic.

One further error has been
discovered concerning the value of
C2. In the schematic it is shown as 10
mf. The correct value is 10 pf.

73,Ade,K8EEG

slug) to produce a downward move­
ment in frequency. Very little aojust­
ment of L9 was necessary In cases reo
quiring it.

Finally, as noted in the original
review of the HW-B in the May, 1977
issue of CO,early production runs of
the HW-B used a seriously defective
main tuning capacitor-in fact,
several of these were so defective
that they actually "fell apart " after a
short period of use. There have been
several reports of frequency lnstablll­
ty and inability to achieve a proper
dial calibration spread with early
HW-B's. These flaws almost in­
variably trace to a defective main tun­
ing capacitor (C302). If this capacitor
is functioning appropriately. the
HW-B shows a very good dial calibra­
tion spread (± 3-5 kHz), and ex­
cellentfrequency stability. If you ex­
perience this problem, request a a
new C302 from Heath.

If you missed the original HW-B
series, they will be reprinted in the
forthcoming QRPp Handbook. I
hesitate to offer to provide Xerox
copies, althugh I've been known to do
so on occasion for several bucks. tn­
crcentany, if you desire a quick
response from someone writing in a
magazine with a circulation of 9.000
plus, always enclose an SASE with
your inquiries.

The foregoing should clarify pro­
blems with respect to the Viking
3 x 5 and HW-e modification.
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'
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To AFC,

T he original p.c. board template
published in the "Super Modified
HW·8 Contest Machine" (August,
October, 1977) showed only the foil
connections for components, and
omitted the groundfoil pattern. A cor­
rected p.c. template appeared in May,
1978, CO, p. 8. 11 is reproduced in this
column, since demand for It has con­
tinued unabated since the original ar­
ticle appeared. Apparently hundreds
of duplicates of the R.LT. c ircuit have
been incorporated into HW-8's with
success. Since a few problems have
cropped up, it might be worth men­
tion ing them here. First off, several
problems (2 instances) were traced to
the use of unmarked "cheaple" tran­
sistors as Q1·02. Trouble-shootmq in­
dicated that the voltages given in the
original article were not being achlev­
ed. This resulted from low gain (beta)
of the "cheepie" devices. A standard
rule here is: never use unmarked
bargain-basement devices In a circuit
and expect to reproduce the results
achieved by quality devices. A second
problem involved a board that produc­
ed the correct tranarntt-recelve
voltages and R.LT. tuning spread con­
trol voltage, but when hooked to the
tuning diode VR1 , the control voltage
dropped from the range of about 3.6
v.d.c. to 0.6 v.d.c. This indicated that
current was being drawn somewhere
in the off-board section of the circuit.
Log ica l analysis suggested either a
short somewhere in the ott-board cir­
cuit, or VR1 inserted with the wrong
polarity, and in effect, VR1 was func­
t ioning simply as a forward biased
diode between the control voltage
and ground. A third problem,
although not really a problem, arose
in a few cases because the original
article failed to emphasize the fact
that, when the R.I.T. circuit is con­
nected into the existing HW-8 circuit,
it adds capacitance to the v.f.o. tun­
ing circuit, causing a + 200·300 kHz
frequency shift. Adding the circuit

·83 Surburban Estates, Vermillion, SO
57069
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AGL Electronics
~.lIICAJ

IS~ ffgon South fM bnth
YOU R fUU ~RVlCl [)L\UIl

The Pric e Is RIght,
The Class Is Extra •. .

-

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

Improved with new ring diode mixer. The
competitive edge in competition grade all­
mode HFNHFIUHE (And the new dial turns
in the right direction .)

All Hy-Gain towers are drop shipped direct
from the factory to save vou money. You get
free freigh t on Rohn lower orders over
$1900.00 and freigh t r aid on all Rohn Tower
foldover towers. AI others EO. B. Dallas.
10% higher wes t o f the Rockies, unless
shipped' from Dallas: slightly higher if drop
sh ipped .

Please call for more prices and information.
Whether you talk to Gordon, N5AU, Bill,
KSFV\', or Mike, KG5F, you'll get a bigger
signal for less. We're here to serve you six
days a week.

All prices are subject to change withou t
notice.

CUSHCRAFT ANTENNAS
ATB34 Triband er S 219.00
20-3CD 5 res.oo
2G-4CD 5 240.00
15-3CD S 83.00
lo-3CD S 9800
Io-KO S 73.00
Al\'-4 S 85.00
AN·5 .. , , , .. ,. , ., .. $ 90.00
ARX·2 , S 34.00
ARX·450 S 30.00
A-147·1I S 34.00
32·19 Boomer , , , S 75.00

ROHN TOWERS &
ACCESSORIES
25G~ , , S 37.50
45G~n . . . .. . . . .. .. 8373
HDBX48 S 305.00

SriI pporting _

HBX56 S 335.00
SfoI/ ~u pporting_

l'I. EHS guy wire. 500 ft S 63.00
¥!. CCM cable clamp S .29
'l-\l Turnbuckle, eye &. eye S 5.39
M200H 10 fl . H.D. galv. mast $ 36.99

ROTATORS
CDE Ham IV .............•....... 5 149 .00
CDE Tailtwistn S 219.00
HY-GAIN HDRJOO S 385.00

-,' .'

HY-GAIN ANTENNAS
niW10C S ZI9,OO
nt5DX . S 195.00
nDMIO. ,...................... S 174.00
nuMlO , S 99.00
TIt3JR . . . . . . .. . . . . S 125.00
\oSBA , .. S 66.00
155BA S 133.00
205BA • . ....•...•...•. . .. . . . .. .. S 219.00
204BA . . . . . . .. S 166.00
4028 , S 159.00
DB10l5A . . . . . . . . . . S 121.00
18AVT .•••.............. S 78.00
14AVQ S 46.00
18HT S 260.00
BMW, . . . . . . . . . . . S 12.00

HY-GAIN CRANK-UP TOWERS
HG·52SS ,. S m .50

52 It . ...11.upp<>rling 9 "I, It ~ l 50 mph.

N••led h.illhl: 20\':1 fl .

HG·50Mr2 , .. S 627.50
50 ft . sid. oupportf'd . 6"'1 . ft . 1 50 mph .

~tf'd ~ht: 20\':1 ft .

HG-54HD 51513.oo
~ fl . 1Ot'tf sul"f""'tint 16 "I ' ft . ~ 60 mph .
Sfttf'd~t: Zl ft .

HG-iOHD S2187.oo
7Il ft . MlI ppomnll 16 "'1. ft . ~160 mph
~INNW'I: 2J It . ....

For quick shipment, call today: 800·517·3418
AGL U~<tronlu 139 } Q N Cent ral Lxprevsway. SOlie 419 . D"II<ls. Iexas 752 43. (2 14 ) 699 108 1. We'll do It right.

AGl Ue<:trono ~ Ioc<\ll!'d only in~ Mod has neve,~n ~i<ofl!'d wifh .u»' O~f~'*..
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THE INS AND OUTS OF THE WASHINGTON SCENE

ARRL RFI Task Group Comes Back From The Dead

T he ARRL RFI Task Group. dor­
mant for several years, was revived in
Augu st 1980 by Hugh Turnbull ,
W3ABC, Vice-Director of the Atlantic
Division and Board liaison to the
Grou p. At a Wash ington, D.C.
meet ing chaired by Turnbull , Ha l
Richman, W4CIZ, Vic Clark. W4KFC,
Stuart Meyer, W2GHK, Paul Rinaldo,
W4RI, Perry Williams, W1UEO, and
your Washington ed itor discussed
the continuing and growing problem
of alleged interference to home enter­
ta inment devices by amateur opera­
tions. While the Group acknowledged
that the majority of the 80,000 r.t.t .
complaints received each year by the
FCC derive from operati on s
associated w ith the Citizens Band,
there was no escaping the fact that
amateurs are often blamed in these
complaints by a publi c that is unable
to distinguish between the various
radio services.

One of the first activities of the
Group wlll be to update the R.F.!.
Ass istance List previously prepared
by Richman. This list , which was
published in CST and in the FCC's
book let on r.t.l., is credited with being
the most important source of infor­
mation available to the public for
resolving cases of alleged r.f .1. As
before, Richman assumed respon­
sibili ty for contacti ng the manufac­
ture r s o f ele ctron i c h ome­
entertainment devices and for obtatn­
ing information from them as to their
policies regard ing r.t.t .

On another front, Will iams an­
nounced that a new edition of the
FCC's r.f .1. booklet is now in prepara­
tion, and that it will be distributed
shortly. Also in preparation Is a se­
cond editi on of the ARRL handbook
Radio Frequency Interference. The
new edition Is scheduled for dist ribu­
tion in the spring of 1981.

'8603 Conover Place, Alexandria, VA
22308
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Final ly, Wi lliams pledged the
ARRL 's continued interest in Docket
78·369, the FCC's r.t.t. study, and In
Senate Bill 2827, Rewrite of the Com­
munications Act. The latter contains
Sen. Goldwater's provision pertaining
to the reduction In r.f .I. susceptibility
o f television receivers.

FCC To Study R.F./. Again!
While the Comm ission's pro­

nouncement on Docket 78-369 is not
available at this writing, Indicat ions
are that the FCC will propose the
creat ion of an advisory committee to
more thorough ly examine the rJ.I.
problem. In remarks prepared for the
IERE meeting In Southhampton,
England, on 17 September 1980, Alvin
Paul of the FCC noted that it was his
belief the Commission presently
lacks the authority to proceed with
regu lation of the susceptibility of
receivers (presumably, rad io and
tel evision receivers). Paul further
noted that the 600 comments receiv­
ed by the Commission In response to
Docket 78-369 presented a "biased"
view of the problem since a heavy
response came from amateurs. On ly
16% of the replies, however, came
from those experiencing r.f.1. In this
regard, the Commiss ion can be
faulted , though, s ince no effort was
apparently made to examine critically
that 16% of the ' responses which
dea lt with " victim" devices.

Wrote Paul : "The writer, although
rebelling at the idea of establishing
another committee in Washington,
views with concern the complexity of
interference susceptibility and Its Im­
pact upon economic and ma nufactur­
ing Issues as well as technical and
consumer matters. It Is, therefore, his
opinion that the community of th ink­
ing that can be best ac hieved through
the negotlative process and fin al con­
sensus of an Ind ustry Advisory Com­
mittee is approprIate in t h i s
instance."

All of wh ich means, In typical

Governmentese, that the Commis­
sion is going to do nothing!

To their credit , some Commission
offici als are outraged at the FCC's
current th inking on Lf.1. They feel that
wh ile the Commission may still have
to go slow with respect to some con­
sumer and industrial devices, there is
no excuse for delaying action on
televis ion receivers.

The fight to resolve the r.t.L pro­
b lem in th is country is far from over.
And while there are those in
Washington who believe that the
Commission should now proceed to
regulate susceptibility levels for TV
sets , others are not sure. Given that
1980 was an elect ion year, however,
the "easy out" would be to create
another committee . . . and that Is pro­
bably Just what the Commission did.

Pirating Of Television
Signals Much In The News

Recent articles in the popular
press (Includ ing Business Week and
Parade) suggest that the pirating of
subscription TV signals and of TV
signals from satellites will Increas­
ingly be in the news as the controver­
sy surrounding Section 605 of the
Communications Act intensif ies.
Spec ifically, Section 605 prohibits
the interception and use of private
radio communications for one's own
benefit (and, presumably, entertatn­
ment is a benefit).

As we have previously Indicated,
the right of an individua l to receive
and/or decode signals In the Multi­
point Distribution Service (MDS) and
other services will be fought out In
the courts in during the next several
years. Already, judges in Detroit and
Phoenix have granted Injunctions
which bar the sale of unauthorized
decoders, and Nation al Subscription
Television of Los Angeles Is pursuing
its case against those who market
decoders by appealing a previous
decision In a higher court.

Say You Saw It In CO
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$99 VIDEO OR MORSE KITS $99
XI TEX PRIDES ITSELF B Y OFFERING HIGH TECHNOLOGY

MICRO COMPU TER BASED PRODUCTS IN LOW COST KI TS
• STANO ALONE VIDEO BOARD SCT-fOO

Replaces all mccer TTY's w ith si lent video O perates in ASCII o r Baudot on high vol tage
cu rren t loop. Over 6.000 in use! Partial k it includea MK 3870 C PU. Sockets, Crystal, PCB and
Assembly Manual. You furn iSh TTL and RAMs !!!

$99 P erl lal Kit •••• • • $169 Full Kit . • . . • • Add $30 For Au embly
• MOR SE TRANSCEIVER MRS-l00

Use in your ATIY Loop toaddCW Works WIth any TIY or video terminal such as th eSCT 100,
Send nom your keyboard or key and auto copy 1- 150 wpm, CPU controlled. 32 character
bu tler; 80 Hz act ive litter p lus etcetcee Enclosure im:luded with IIi's ,,!

$99 Partial Kit $225 Full Kit • • •• •• Add $40 For Assembly
• COMPLETE VIDEO KEYBOARD STATION KIT SKT-100

InCludes GRI 56 key Keyboard Kit. SCT 100 FUll Kit. assembled power supply board with
AS232. drille<\ l S" enclosure. assem bled cables and fu ll mounting hardware The alternative
to your TIY

$347 Full Kit .. _.• . . . . . Ad d $40 For A" embly
• ASCII KEYBOARD KIT GRI 757 ........•...... .. . . . ........•..........•.. $69

lIM ...,th SCT-1OG S6 Keys - Uppeo " Low.. C_ Adel $:2'0 FOf A.........bIy

• KEYBOARD ENCLOSURE . . . . . .... . ... . . ..•......••.. ............. . . .... $39
Cui OUI lor Key bO...d a nd W'm...,. W~I house SCT· l OG. 18-.8- .4-

• VIDEO MONITOR 12" " NOT A TV" $149
12Ml-lz Bandw idt h, US" compo"le v.cec1------- NEW BARGAINS FRO M XITE X ------....,

• "THE" ASCII /BAUDOT/MORSE & SPEED CONVERTER ABM -200
Use WIth your eaudot ATIY equipment to copy ASCII or vice versa. Interlaces w ith 60 . 66 .15.
100 wpm Baudot and 110 & 300 baud ASCll . Morse send & copy 1- 150 wpm. Conta ins 32
cnaracter FIFO Butler. PCB needs ~VOC. Loop Of RS232: hne lengths 32. 64 . 72 & 80 Char.

ASSEMBLED & TESTED ••••• ••• $119
• SMART TU FOR RTTY AND MORSE COMBINED UDT-nO

No need to buy a new terminal in o rder to copy RTTY ASCII or Baudot or Morse Built -in ABM
200 converter , allows copy 01 narrow and wide shi lts including w ire services, Send CW or
ATTY in return ACl ive l iller and data reformat lor QRM rejection operates on loop or RS232,

ASSEMBLED &TESTED • •.•.••• $419

I------.P-H"O'N"E~Y'O"U"R·O"RDER NOWI
• Delivery Irom . ,OCk' lal... ... 2 "'_ 11
• We ....,' cornp lel:. c.tIIOllS at your ' eQuesl'
• Tadlnoc,..,s ..a...bltI IOf you' .....,.nce'
• $I-I IPPING DomestIC OfderS SO>:l $.3. Ov_ Ofde<S """ $:2'0
• C. e<!11 c • •dS . n" COOs accept""
• .... 11 p<oduCl" . n" k,l p.ns in" •• 'du .lly "' . .. . nle<! by Xile"

What is so disturbing, however, is
that a number of amateurs are involv­
ed in s igna l pirating. In fact, beneath
a headline that indicated such ac­
tions are not lega l, the Parade article
(September 28, 1980) showed a pic­
ture of an amateur's satelli te antenna
w ith a W5 call emblazened across the
parabolic reflector. For a service that
has prided itself on adhering to the
law (l.e ., a self-policing service), our
participation In such activities can
o nly lessen o u r c redibility i n
Washi ngton .

The Issue here is not that the
signals "are there," and, therefore,
that we are ent itled to receive them.
Rather, the issue is that a section of
the Communications Act expressly
prohibits such activities; in short, It 's
against the law. Therefo re, If th e law
is ou tda ted, o r o therwise m is­
directed, the burden is on those
who seek change to lobby their posi­
tion. Those who seek to circumvent
the law through civil d isobedience,
however, should know that their ac­
tions will , at the least, slow expan­
sion of satelli te broadcast ing until
such t ime that the problem surround­
Ing Section 605 is resolved .

AMRAD Announces HEX

The Amateur Radio Research and
Development Corporation (AMRAD)
has announced the activation of the
Handicapped Education Exchange
(HEX). This Exchange is a computer
information storage and retrieval
system and is used as a focal po in t
fo r up-to-date information concern ing
education of, and communications
w ith, the handicapped . HEX is sup­
ported by a Federal grant from the
Bureau of Education for the Han­
d icapped (BEH).

Through a d ial-Up system, HEX pro­
vides tor the exchange of information
related to the handicapped (as
recognized by BEH ); to the education
of, and communications with, the
handicapped; and to microcomputer
technology.

To communicate with HEX, you
will need either a 11(). or 300-baud
ASCII, or so-wcrde-per-mmute
Baudot. terminal. The ASCII terminal
may be either a computer or a printer
which Is equipped with a Bell 103 or
113 orig inate modem. The Baudot te r­
m ina l is the type used for com­
munication by the deaf, and it uses a
Weltbrecht modem. The HEX wil l
automatically adjust to the type of
terminal used.

For more information on HEX and
on how to access the Exchange by
telephone, contact: Mr. Paul L.
Rina ldo, W4RI , AMRAD, 1524 Spring­
vale Avenue, McLean, VA 222101.

C'RCLE 13 ON READER SERVICE CARD 51



ANSWERS TO OFTEN-ASKE
" HOW DO I HOOK IT UPf"

Probably tot' mo~t frightening thing to the RT TY beginner I~ the thought 01
allthose wirl:'S that must be connected to make it work A pa rticularly (om­
plic a ted RTTY stanon can have a real 'rats-nest" of wino's, but It didn't start
that ....av Make connections In a loglcilJ and step-bv-step manner and (III
will wor k well All transceivers are slightly different, but, ,n gent'fal, you
w,ll have to make these connections

GROUNDING

3 TONE KEVER TO TRANSMITTER

use shredded cable to connect the tone keyer output
ot the demodulator to the transenrtter audio mput
Often. a rear-panel "phone-patch" or "aulld,ary" mput
IS provided If not, connect d lrf'Ctly to the rrucrophone
connector

4 DEMODULATOR TO TERMIN...L

Use shielded cable 10 connect the termmal to the
demodulator Use the current loop connection tor each.
When connecting to a solid-s tate termina l, be sure to
observe thl.-' proper po lar ity as ind icated in the
operator's manuals Be extremely ca reful when wiring
the loop circuit- potentially le thal voltages are present
when t he equipment is turned on (200 VDC @ DO rna)
Also, be sure that no pa rt of the loop ci rcuit is con­
nected to chassis ground in mach ines Ot other equip­
ment. All RTTY equipment is connected in series when
t he cu rren t loop ou tput is used

1

Before making any other connecnons. decide ap­
prOJllmately wbeee YOUt equipment Will be located and
run sbort, Icw-mductance ground wires (shield braid
recornmeodedj between the cabinet grounds 01 all
equipment AND MACH I,...ES Do not defeat the AC safe­
ty gtound on the HAL power cords; run separate RF
grounds In addition to the AC safety ground LACK OF
ADEQUA Tl RF Af\;D SAFETY GROUNDS CAUSES
MORE PROBLEMS IN RTn INSTALLA TlON THAN
ANY OTHER SOURCE

2 RECUVER TO DEMODULATOR

Use shielded cable to connect a 50J ohm audio out­
put of the receiver to the demodulator audio Input jack
II vou do nol have a 500 ohm outptlt, the 4--a ohm
speaker output WIll wo-k, but not as well. a speaker to
SOO ohm Ime transformer would be a 1l00d part to add
when possible

5, CONTROl CIRCUITS

Since the control requirements d iffer with manufac­
ture', study your tra nsce ive r manual carefully to deter­
mine how to control the transmit-receiver fu nc tion
Usu ally, you can control the push- to-talk (PTT) line
thro ugh a pin on the microphone connector, a front­
panel swi tch, or a rear panel accessory connector. In­
it,a lly, try to manually switc h between transmit and
receiv e until you a re familiar with RTTY operatrcn
Eventuallv, you will probably want to take advantage 01
the automatic Kevboard Operated SWltch(KOS) feature
01 the OS3100 ASR and ST-6000 KOS is the RTT Y
equivalent to VOX, tvping on the kevboard puts you mtc
transmIt mode. If YOU pause long enough. the K05
'drops-out' putllng you back Into recerve mode KOS IS
particularly convenient tor short exchanges

HWHAT IS THIS MARK AND SPACE BUSINESSf"

The RTTY signal from the terminal is a setles 01
pulses The amateur BAUDOT RTTY signal has 7 POSSI­
ble puls~ lor each character typed or printed. each
transm,tted one-alter-another {serial} f ach pulse can be

eIther ON (current flow In the RTTY loop) wh,ch is callE-'d "MARK" or
OFF· (no current flowl, the 'SPACE" COndItIOn. To keep decode.s syn­

ch'onlzed, the !lrst pulse 01 a character. the START pulse. is always a
SPACE (current off); the last pulse, lhe STOP pulse, IS alwavs a r..v..RK (cur­
rl.-'nt on) The 2nd through the 61h pulses can be eithe. r..v..RK or SPACE.
dependln8 upon the codIng rll"qulrecl fo. a character The START and atlS
data puls!:'s a'e the same length, the STOP pulse may be elthl.-'r equal to or
longer th.Jn tht> oth(ors The sa-callE-'d computer ASCII cooP USf>S ST,a,RT and
SlOP pulses but has el8ht Instead 01 lIye intermed,ate data pul<es, thus
allowlllg a grt'att"r numbet of characte,s to be encoded Although.ll
machmf'l, and HALel!'Ctromc terminals use pulses, the MARK and SPACE
pul~ condItions are conye,tl'd Into MARK and SPACf audIO tooes 10. easy
radIO transmiSSIon
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" W HY WORI( RTnl"

4 TO NE KE VE R

The lone kever crrcuurv converts the keying pulse
from vour kevboard mto aud io tones to drive t he
tra nsmitter Sroce th IS crrcuurv is ctcselv related to tha
of the demodul atot, both a re supphed in lhe sam
cabinet In all HAL demodulators

5 TE RM I ~ Al

The terminal IS tbe device that prints Ot dIsp lays the
r!'Celved Signals whIle .l!Jowlng vou to type you
transmItted message The tl.-'rmlnalls sometimes divided
Into a keyboard and a pnntl.-'t or dlsplav ~ction Tlw te
mmal can be as SImple as an old surplus TTY mach,nt'o
as ellotlc as the m,crop'ocessor conlrolled HAL DS3100
AS R termmal An Important feature of HAL Communt-
calloos termmals IS that ALL H,a,L RTTY EQUIPMENT IS lOOP COMPATI­
BLE WITH TTY MACHINE 5 ThIS means that you can add HAL electronIC
equlpmenl to vour RTTY system at anv tittle The advan tag~ 01 the HAL
el!'CtrOOIC termInals a.f' many, ranging from lack of nOIse and 011 (keeps thoP
XYl happy and your neryl.-'S soothed) to automatic operator features such
as 'eal-tlme edItIng of tYPing errors, prog.ammable identification message,
and automallc caltlage teturn.ltne feed operahons Also. the speed of the
elf'ClronlC tl.-'rmlnallS easllv changed WIth a hoot-panel SWItch MachInes
requlfl.-' an e.~nSlve gea' boo or a manual change of gears to changl'
speed H,a,L olfl'rs the DS3100 ASR and the new DS2000 KSR termmals as
.. ell as the popular DS·3000 KSR, RVD-1OOS, and the DK!l--2010 The
D53100,l,SR DS2000 K5R, and the 05·3000 K5R all wOl'k the standard
"'SCII computet codl' as "1.-'11 as the normal amateur B"'UDOT cod(>

RTTY ,s one of those qUld ly growing "specialized" forms of amateur com­
mcmcauons The att raction to Its devotees is probably a mixture of the
mag« 01 modern dsgua l commuruceuons coupled with the convemence of
writt!:'n ra thEo, than coded o r voice (ommuniciltions If you perncrpate In

the popular autos tart ne ts. II'S not even necessary to be home when rece rv­
Ing a RTTY message-the punter Of dl~play WIll reco rd the tex t for YOU to
re ad at your convenience RTTY I~ very popular among
"rag-chewers" and "engln~rs' alike. In t eet, you get to

do a bit 01 both The rapid growth of digital electronics
has r amed oyer to both RT TY and the new home com
peter hobby ASCII commumceuons between ham com­
puters lolcks onlv I,noll FCC approval If your bag is
chaSing Ox whdt could be mere satlslYlng than ol DX(C
cemucete for aU RTTY' Ibere are several OX RTTY con­
t~ts sooosored everv yf'olr WIth beavv parucipatron So
rathet than a~k 'Whvl ask Howl'

"W HAT DO I NEED TO WORk RTTn"

A ham RTT) statloo need, ol transrmtter, receiver. and
anlf'nna lust Ilkf' any RF commumcatrons system, In ad­
drtmn to some soecret boxes to make the RTTY part
.....0I'k Some cons-derauons lor the eqUlpmpnt are out­
lined below

1 REnIVlR·TRANSMITHR

The RTTY recewer and transmiltf'r (or t ransceiver
should be stable, well cabbrated. and capable 01 EX­
TENDED TR,a,NSMITTER OPERA HON When voc ate
transrmttmg RTTY, the lull cemer IS 00 lor longe
periods of time than lor CW or SSB voice So, cbeck
you, manual and manufacturer for RTTY specuicanons
and, II In doubt. reduce nansmuter power somewhat
For HF wotk, a good SSB rIg In LSB mode works wei
Wit h RTTY to nes (more on tOOl'S, later) Most VHF·FM
transmitters work WIth RTTY. but avoid overtoadmg the
transmitter as mentioned above

2 ANTENNA

A good antenna WIll buy you the same benefits in
RT TY a s it does In othe r modes O ne cau tion though, the
traps o n some ante nnas may not hand le a s much pawl'
in continuous RTTY ooerencn as t he y do for CW o r SSB
voice This can especrallv be true of trap yagl a nte nna
for th e Hf ba nds

3 RTTY Of MO DULATOR

The demodu lator connects to the tecetver aud io out
put and converts the RTTY tones to keying pulses The
quality of your pnnted signa l is determined mo re b
demodulator performance tha n by any e ther portion 0

the system Demodul ators come in all sha pe s, sizes, and
pr ices, HAL oilers the fea ture-pack ed ST·6OOO with Ol e
tive fi lte rs, scope, eutostert ann-space. ATC, DTH, and
K0 5, as wel l as the lower cost ST-5000 The popular ST­
and ST-6 parts ki ts a re also sblt ava ilable for t he skilled
tec hnician
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" HOW MUCH DOES IT COSTr"

RTTY is like 3ny otber hobby-it ca n cost as muc h or a s
tnte a s yo u wa nt it to . If you buy used machines and

build kit s or you r own designs, the total RTTY cost c an
be quite low Converse ly, t he OS]1OO ASR and ST-6000
o ffer an ULTlMA TE RTTY sta t ion that is expensive.
Beca use a ll of the HAL RTTY products are c urre nt loop

ornpatrb le. you can add devices as yo ur in terests (a nd
pocketbook) indicate, For the beginner, HAL ha s the
a llowing recommendations:

DEMOD ULATOR

Assuming vou a lready have a good transceiver and
ntenna, you r f irst ma jor RTTY pu rc hase should be a

good demodulator. The HAL ST-5OOO makes a pa r­
Icularly go od , cost-effective un it. If you select a high­
one ST-5OOO, it will be usable for e ither VHF or HF (170
hilt) RTTY ope ra tion; il you a re o nly in terested in HF

RTTY {lor short-wa\lE'- listeni ng to press stations, for ex­
mplel. the low-tone un it may be- a better choice. Con­
erse ly, you may wish to "jump-in" and get the ST-6000
ro m the firs!. Eit her way, put high p riority on a COOD
emodutato r.

TERMINAL

"WHO DO I TAlk TO ON RTT"'''

RTTY E'nthus,asts run the lull range of agE's and ir.­
tereste. bul tend 10 be technically inclined The typical
RTTY 'er is afwavs modifying his station, hkes to talk,
and uauallv hils more ideas than you have printer paper
(or display screen]! Some operators a re good tyPISts;
most aren't. The OS]llXI AS R letters-fill and E'dlling
modes make even a poor typ iS t look good RE'cently, the
horne computer hobby has become quite popula r with
RTT Y people and you moilY find a lot of help in debug­
gmB your p rog rams if that's your interest. There are an
ncreasing numbe-r of OX sta tions on RTTY

" W HA T FREQUENCIES DO I USE fOR RTT"'''

HF RTTY Operation has evolved to heavy operation on
the 80 and 20 meter bands (CW segments) with sporadic
operation on other HF bands 80 meter RTTY stations
tend to operate be-tween 3600 and 3650 kHz and 20
meter stancos between 14075 and 14 100 MHz 170 Hz
shift IS used almost exclusively with mark bemg the
htgher rad io frequE'ncy. 60 wpm {45 boilud} is the most
popular RTTY speed. but 100 wpm {74 baud) is goilinong to

pooulanrv.
VHF RTTY coerat.cn on most areas is concentrated

on 2 meter FM WIth 140.700 MHz be-ing the popular
DpE'ratll'lg trequencv vtnualjv all stances are now usong
the " Hlg.... tones." usuallv wrth 170 Hz shift As with HF
RTTY, bO wpm (45 baud) is most popular 00 VHF Some
areas nov. have RTTY-only repeoilters on 14610,146.70
MHz
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You can spend very little or a lot on the terminal. A
u rplus machine can often be acquired oilt a hamlesl for
Illle cash investment. HOYIiE'vE' r. by the timE' you f igurE'

out how it works, fix It, and buy parts and manuals the
total cost moilY not be- so lew.. If you do. you'd beller be-
prE'piIrE'd with tools. oil. oilnd poiltience NEWer machines
reqUlfe less work. but oil lso cost more On oil fE'aturE'-for·
fE'ature boilsls. e ither the nev.' DS2000 KSR. 053100 ASR,

or D -3000 KSR arE' morE' cosl E'f1t'(;ti ..e than other termInals presently
oil\loililable Certoilinlya '·so lid·' be-gtnnE'r" s RTTY station .....ould be- the 052000
KSRandST·5000

f

f

U,S Ama teur ope ration uses the HIGH TONES for VHF . Thus, to use a
demodulator and kpyer lor both HF and VHF operation, it should be set-up
for HIG H·TONE operation. Corwe rselv, you may wish to have separate sta­
tio ns for HF and VHf , simplifying thl.' cabling. and providi ng umutteoeoos
momtorrooerauon cap3bllity, as we ll as resolving the to ne problem, The
HAL ST-6000 a nd ST·SOOO Demodulators a re available for either HIGH 01

LO W-TO NE operation

•

•
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" HO W ABOUT HIGH- VS lOW·TONES'"

" W HA T IS THE DiffERENCE 8ETWEEN FSk AND AfSkr"

Historically. demodulator tones WE'fe SE' I to 2125 Hz for
moilrk and 2975 Hz lor spacE' reception of 850 Hz shift.
When troilnsmiltE'r slabillty ImprO\lE'(:!. 170 Hz shift WoilS
used and the spoilce frequE'ncy c ha ngE'd to 2295 Hz (moil rk
remained at 2125 Hz) These three torn:>s werE'. and still
are, a standard for U 5 Amateur RTTY However, in t he
E'oilrly 1960's. Virtually all commercially oilvadable troilnsmltlers oil rE' IVE' rs
became flIter-type SSB equlpmenl With audio pass-band limitE'd to speech
frequencit"s, somehmes as narrow as 21 kHz (300 to 2400 Hz~ Ob"iously.
the 297'> Hz (850 Hz shIft SpacE'1tonE' will nOI pass·lhrough such oil filltor and
850 Hz shill With these tOflt"S 's not posSible (oil lthough the 170 Hz shift is)
ThereforE' . either the SSB equIpment must be modllied or different; Iov...er­
frequE'ncy tones musl bot' used If 850 Hz RTTY shift is desi rE'd Both ap­
proaches nave then advantagM and both Me currently III use The so-callE'd
·· lOW.TON ~·' sta nda rd SE' ts mark ilt 1275 Hz and space at 1475 Hz (170 Hz
shih) or 2125 Hz (8 50 Hz shift). confo rm onll to the Europea n IARU stoilndoilrd
So. therE' Me now two SE' ts of "sta nd a rd'· tones. LOW oilnd HIGH (as WE'll as oil
myri3d 01 othersl. all 01 wh,ch .....ork INTfRCHANCfABI.Y on HF RTTY
Hov...ever. SincE' the ilctual audiO tone IS transmlttt"d lor VHF AFSK opE'ra­
tion. lhe two SE'ts arE' NOT COMPA TlBlf IN VHf Af5K applic3tions Current

Tr3nsmitting RTTY sign31s \li3 radio could be done like Morse code With on­
off keying of the transmitter r amer Howeve r, the interference received
during off-limes would gjve badly d istorted printouL Ratber, HF RTTY is
transmitted with frequency Shift Keying {FSKI so that the m a rk pulse con­
dition correspond s to OnE" r3dio Ireq ue ncv and the space to a nother
Am3teur rad io convention has It that the mark radio frequency is higher
than space and that tbe separation 01 "shift" of the
signal is sta nd a rd ized at 170 Hz or 850 Hz (425 Hz shih
is also used by commerc,al RTTY stations ) Most present-
day amateur RTTY stilt ions use 170 Hz shll t exclusively
The FSK signal is received WIth the BFO turned on, giv-
ing two audro freouencv tones for the mark and space
conditions The audio tones Me. In turn, detected in the
demodulator and the resulting pulses dove the display
or printer. Note that choilnglllg tl'll:> transmitter or receiver
frequency (o n purpose or through frequency drift) will
choilnge the audto output freqUE'ncy to the demodulator
The HF system IS tberefore quue dnn senSitive. Present
HF equipment frequency sta b llille s are qurte adequate
tor FSK RTTY, but It is only very recently that VHF
equlpmE'nt was available WIth sim ila r stability rbere-
lore, VHF RTTY ha s troildltionally been transmitted by
l irst key ing audio tOOf'S with the RTTY pulses and then
uSIng these tones as thE' audio modulation 01 an AM or
FM VHF transrmtter This IS caned AFSK lor AudIO FrE'­
quencv Shilt KE'ylng Current amateur convE'ntion is to
make the mark eudrc frequency lower than the space
frequency by the ilmount 01 Ihe shilt Since the RTTY
data IS audio modulation 01 the carrier. frequency drilt
of either Iransmltter or receiver IS e lot less criticoill The
audio frequency of the tones transmitted IS set to be the
same 3S tbose in the rece ive demodulator

The required radio frequen cy shift keying can be­
done in two different ways: shiH the frequency of a
transmitter oscillator directly with the RTTY pu lses o r
use oil SSB transmitter with audio tones. Direct FSK key­
ing circuits Me described III most amateur journals a nd
are generallv simple, bul require modification of the
equipment; gene ration of FSK with a SSB t ransmitter is
as follows If a tower Srdeband Transmitter (lS B) is
driven with a 2125 Hz au dio tone. the RF output of the
transmitter will be at a frequency 2125 Hz BEL OW t he
suppressed carrier frequency. A properly adjus ted l SB
transmitter will have NO OTH ER ou tpul freq uenc ies If
the input tone is cha nged to 2295 Hz (170 Hz shift), the
RF frequency is now 2295 Hz BE LOW the ca rrie r fre­
quency Thus, audio tones into the l SB transmitter beve
p roduced FSK ea rners out o f the transm itte r, Note tha t,
because the LSB mode wa s used, the 2125 Hz standa rd
mark ton e for VHF AFSK has become the higher radio
frequency, Thus, the same de modulator an d tone kever
can be used fo r both VHF AFSK and HF FSK operation.
Otten. this USE' of audio to ne s w ith a SSB transm itte r is
mistakenly called "HF AFSK"- actua lly the resulting
output is t rue FSK, IF the SSB transmitter has so spu rious
ou tputs (such as ca rrier or unwanted slde- bendl. Most
HF RTTY amateur radio stations use a udio tones with a
SS B transmitter Although -staodaro" audio tones lo r
VHF amateur operation have long been 2125 Hz for
mark and 2975 Hz for spoilcE'(850 Hz shift), limited audio
Irequencv response 01 Hf SSB transmitters and receivers
has recently given rise to a second SE't of "standard"
tones at lower frequen cies (" l ow- tones").
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Got time for a circuit quicky? This
month we start a new series by
WBBLBV on simple one evening
projects that are immediately
usable.

A Junk-Box
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1 K, 10 K and 100 K (well, actually
not -the 10 pF and 1 pF caps would
be swamped by stray and wiring
capacitance and the 1,000 microFarad
cap by leakage). Anyway, the basic
idea is Okay.

Don't use disk caps. They're too un­
stable.

If you have a second selector
swttch, you can add a " range multi­
plier" by adding the 330 K and 33 K re.­
sisters mentioned earl ier. A pusnbut­
ton in paral lel with the power switch
provides either continuous or burst op­
eration.

The LED at the output is optional,
but it's cheap and provides confl r­
mation of the state of the output
(blinks on for low, off for high).

And you thought test instruments
were expensive!' cto CQ MagaZine

Fig . 1· The junk·box square wave generator covering fro m .0001 Hz to 100 kHz.

H ere'S a nice little general -purpose
square wave generator you can use as
a clock for digital circuits, a tim ing
generator, or a low frequency tone
generator.

With the 3.3 Megohm resistor
shown, the four ranges are about 0.1 ,
1,10 and 100 Hertz. With a 330 K rests­
tor, this becomes 1, 10, 100 and 1000
Hertz. With a 33 K resistor, it's 10, 100,
1000 and 10 K Hertz . . . and so on.

The 555 is the IC that does it all
here. Check your junk box for whatever
selector switches are there. With more
posit ions, you can add 10, 100 and
1000 microFarad capacitors to add
0.01, 0.001 and 0.0001 (once every
10,000 seconds) to the basic selection;
or add 100, 10 and 1 pF caps to add

THE MOR·GAIN HD DIPOLES are tht
most ad.a nctd. hlchnt performance mu lti-bu d Hf
dipole anten nas ava,lab le sueetee dtslCn pfQVldts
leneth OM·ha lf 0' con wenllOnal dlpolts. 50 ohm
teed on all bands. no tunef Of balun ,equntl! Can
tit mstalltl! as In'ltr1tl! VEE Thll1lsands In ust
wOfld. ,de 22 models a...lable 1I1Clud inc !"IIO
models enc ,n«rel! IOf opt imum pt,fOfmanCt 'Of
the novice ba llds TM MOf -Galn HD dipoles NIT
st,," aft the onlJ commeflUl antennas speclh,,11J
des>Cntl! to ~( the 09t,allOfla l fequnemenls 01
the IlOVIU hcenst OUI J-Jta. waf/ant, IS backtd by
!!ta,l, 21l -,ea.s 01HOdlpolt productIOn hptfltnce

fOf tlttalle<! 5·pact bfochu.t. ente Of phone dntclly
10 MOR·GAIN P.O &l 329<:. Ltavtnwotlh.
II;s 66048. Ttl (913) 682·31'2
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Announcing:

The 1981
CQ World Wide 160

DX Contest
c.w.: January 23-25

Starts: 2200 GMT Fri.
Phone: Feb. 27·Mar. 1
Ends: 1600 GMT Sun.

A s annou nced last month, we have
added a Phone sect ion to the contest.
Rules are the same as tor previous
years for the c.w. contest and apply to
both sections.

In the past when it was a c.w-onty
contest, on occasion we ran into a
aRM problem with the phone sta tions.
Now that the phone contingent will
have its own weekend, it is hoped that
this will c lear-up any previous conflict.

By the same token and in all ta lr­
ness, we would expect the c.w. boys to
refrain from 160 activity during the
phone weekend.

Keeping the " DX Window" 1825·1830
kHz free of U.S. and VE activity is even
more importa nt during the phone con­
lest. Spli t frequency operat ion is a
must when working OX. And to make It
a successful operation the OX sta tion
should always indicate where he will
be listening. Hopefully with the phas­
ing out of Loran on 160 and a better
distribution of frequencies, we will not
ha....e th is problem in the not to distant
future.

Now to the rules:
Exchange: RS(T) plus a three figure

contact number sta rting with 001 . U.S.
stations should include their state,
Canadians their provi nce. It is not nee­
essary for OX stations to send their
QTH; their call will identify them.

Scoring: For WNENO statio ns: Two
po ints per OSO with other WN ENO
sta tions. All OX contacts are worth 10
po ints .

For DX countries: Two per a s o with
stations in the same country, 5 points
with stations in other count ries, ex­
cept for a sos with WN EN O, which
are worth 10 points.

Mu ltiplier: For all stations: One

Sa y You Saw It In CO

point for each U.S. state, VE province
and OX country worked (KH6 and KL7
consider OX). Keep in mind that VEl is
divided into three pro....inces-New
Brunswick, Nova Scotia and Prince
Edward Island.

Fina l Score: Total aso points t imes
the sum of the multiplier.

Penalties: Three addi tional contacts
will be deleted from the score for each
du plicate, fa lse or unverif iable contac t
removed from the log. A second muttt­
pfler w il l a lso be removed for each one
lost by the above action.

1981 j!E:00 ;~ 1981

....,,_..-.
llIorlb llIlbr IGO.ffl rtrr ox e enreer

... ....... ./ t:G . ..... , • • 0 • • : jo••..J
..t . ! " _ _ .• _ "'-. _.~ ./ •. ..t 0

.h Il.....u•• '/ "'- _.......1./ • __..

3 ltoillll _. '1 ••. _.,...J ...
...../~.N.I"' •..t.•~ ,_._ -oAfL ••
• • • J __ ./ _ 1 ., _

---
Disqual ification: Violation of the

rules and regulations pertai ning to
amateur radio in the country of the
contestant, or the ru les of the contes t,
or unsportsmanl ike conduct or tak ing
credit fo r excessive dupl icate con­
tacts or multip liers will be deemed sur­
ttctent cause for disqua lification. Dis­
qualifi cati on ca n also result i f in the
opinion of the Committee the penalty
tala I is considered excess ive.

Disqualified sta tions and operators
may also be barred from competi ng in
all CQ contests for a period of up 10

three years.
Awards: Certificates to the top

scorers in each state, VE province and
OX country. Addit ional awards if the
score or returns warrant.

In addition, there are two plaques
being awarded by the West Gulf
A.R.C., both for single operators. One
is for the highest score in the U.S., and
the other for the highest scoring Euro­
pean. The World Champion in the con­
test will rece tve the John Doremus
W0AW Memoria l Plaque donated by
" Friends of John Doremus."

The above plaques may be won
once onl y by the same station w ithin a
th ree year period. (Winner of the world
plaque will not also be considered for
a sub-area award. That award goes to
the runner-up in that area.)

Sample log and summary sheets
may be obtained from CO by sending a
large s.a.s.e. with sufficient postage to
cover you r request. (A 15¢ stamp wil
get you approximately one summary
sheet and 4 log forms, 40 contacts to
the page.) It is not necessary to use
the official form. You can make up
your own, 40 contacts to the page,
time in GMT, number sent and reo
eelved, and separate columns for aso
poi nts and mu ltipl ier. Ind icate the nun­
tipl ier on ly the f irst t ime it is worked.

Mailing deadline for c.w. entries is
February 28th and March 31st fo r the
phone logs.

This year you can send your logs di·
rectly to the 160 Contest Director, Don
McClenon, N4IN, 3075 Florida Avenue,
Melbourne, FL 32901 USA.

And of course they can go to CQ
Magazine, 160 Contest, 76 N. Broad­
way, Hicksvme, NY 11 801 USA. unot­
cate c.w. or phone on the envelope.)
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• monrhly tufur. by

HUGH CASSIDY. WA6AUD

NEWS OF COMMUNICATIONS AROUND THE WORLD

' ''GW050BV
VEIAY

,WA1FCN40 .. , .

120 . . , W1WLW

5 . JA1 MCU

75 . . ' .. WA2NSM

f6 , ... KB8JF

WB4AUA

20 Meter C.W.

15 Meter C.W.

40 Meter C.W.

20 Meter Phone

10 Meter Phone

15 Meter Phone

The WAZ Program

Applie, lio n ,nd reprints ct t he la tesl ru les m,y be ob·
ta rnell fly sending , , e il allllreSSed Sl, mPed e,,"elope
(30 eenlsl erze . '1, " 9 ';' to the WAZ. Manage r, Leo H.i·
Isman, l OU S.E, 43 Street, Cape Cora l. Flori". 339<W.
Applicants lo'warlling OSl card s e ilhe r di rect 10 the
OSL Manager o r to a Check poln l , hould ,ne lude su lti·
e,ent postage 'or the sate ,etu rn ot lhe ir a SL cards. The
processing tee lor all C.O. AwardS 'S $5.00 las o. Mitch
I, 1981 Ihe lee w,1I be U.OO '0' su bse"flers and $10.00
lor non ·subserobe rs),

C.W. and Phone

"" W9CEU .'" JA2NKL

"" ~'" .'" WB2IHN

"" ZU pf . ". WA6TKT
.92. mo. . ", l.A9EF.'" HB9BLO . ", ""'.BFT

"" "" "G .", caezz
"" K.:'VE .'" JA3OCO",. "'u "" LA7EU

"" WA9MGK "'" w.ua

"'" . YUH R. .... ""..", .OZ1DYU

5.5.B.

"'" WA 1HHS """ Jl lNOY

"" .W5TJO "''' uasc

"'" ,l 1Z0 0 "''' G3J"'H

"'" JA9IRH "''' WB.OFH

"'" '''''' "., «eec
""" WICAL "''' KASBWU
2039 W1KTI .... ""G'

When one is new to aXing one real-
izes that meet ing all the legendary
over-achievers in DXing takes ti me, 39,

one being dazzled by the sheer num­
bers of them. But the years passed , we
heard the story again, and again, and
fi nally with a fair share of longevit y ac­
quired ourselves without ever sighting
the legend, we had our own question.
"What ever happened to him?" All we
got was an uninformative shrug.
" Beats me," replied our OX historian,
" the last I heard of him he was crew­
ing on a racing yacht bound for
Tahiti.:'

It figured. When one is young and
has worked everyth ing. there is noth­
ing ahead but the empty abyss of the
years. For those who missed in 1980,
there is still bright hope. What you
missed yesterday you can hope for to­
morrow. That which has not been on
the ai r since the Truman admlntst ra­
non may show next week. Well, next
month at the very latest . And what you
mi ssed the last ti me out, the signa ls
are f lyi ng that it is coming again. Ab­
sol ute ly! We have the word that a ZL
has some inside info rmation, and he
needs this one himsel f, that some-

In 3 years as a ham, Ken Stenba cl<,
AIBStWDBEOJ, worked 295 countries
and confirmed 290. He is a member of 32!1

the CO Phone OX Honor Roll, holds m
WAZ. Single Band WAZ for 15 and 20
meters, 5-Band OXCC, 5 Band WAC.
WAS and the Satellite (Oscar) OX
Award. At press time he has 174 zones
confirmed toward 5-Band WAZ. Ken is
president of his county amateur radio
club and a member of the Northern
Ohio OX Association. (Photo courtesy

N4UF)

77Coleman Dr., San Rafael, CA .::9:::490=:'--,-,"::::::~~::",:::::",:,:::=",--~"-==:,,:,,,__--===,---_--====--_---,=.J

T he Great Debates have ended in
one arena but DXers will always seek
the answer to the eternal question.
What does a DXer need most? Pa­
tience, longevity or a ta ll tower with
big power? Some find di fficulty in
reaching a decision because they are
firm in their belief that they need all
three and a couple more.

The year just ended brought coun­
tries onto the air that more than one
perspiring DXer missed. Sunk in the
pits of despair, hardly f inding solace
at all in the belief that the station
wou ld have been worked if it had on ly
stayed on the air for another hour, the
miserable DXer thinks of what might
have been but may never be.

Stout DXers are never those of faint
heart! The Honor Roll, the top of WPX.
WAZ belong to the strong in spirit,
long in years and abundant in pa­
tience, for most DXers will eventually
realize that most OX always knocks
twice. It is the 25 or more years be­
tween knocks that wears.

But they come. In the las t year Abu
Ail and Okino Torishima. Juan de
Nova and Glorioso. Mt. Athas and a
list of others. Heard is being expected
and the good Dr. Zelenka in Zurich is
bend ing the curve of the cyc le down to
meet Cycle 22 some years in the tu­
ture . and Ted Cohen is tending the OX
flux .

Spring is nigh for many OXers; there
are some around the curve of the dawn
that are waiting for the signs of winter.
In January the sun in the northern
hemisphere stops its slide to later
sunrises and starts to come earlier
each day. DXers will greet the longer
days and polish their patience, stretch
their longevi ty and wonder about what
might be w ith a new beam.

For years we have heard a fabled
OXer in the western regions, this being
a tale of the years. " He was without an
equal," we would be told, " and he was
the youngest one up to that ti me ever
to achieve the Honor Roll ! ! The young­
est ever!l!''
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FROM BARKER & WILLIAMSON, INC.

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

Covers 3.5-30 MHz induding the new 12, 17and 30 meter bands. Only 90 feel long! Can be used as a sloping
or flat top antenna.

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

See your Dealer or Write :

• Barker & Williamson , Inc., 10 Canal Street, Bristol, Pa. 19007

ClFICU 117 ON REAOfR SERVICE CARD

1313 . , ...... . . ,DF7QD 1318 .. . ... VK3BL N
1314, · . KB80 1319 . . . . .. . , K3VY
131 e . . .. . .. , . · K9BIL 1320 ..... , . S8AAP
1316 .. .. KB9AW 1321 . , TG9G1
1317. ...... , PAITMB "" .. AE9X

wil l be right ; no one will admit to error.
The only problem might be enforcing
any decis ion. Inevitably, some will dif­
fer with the decisions-they went too
far , they did not go far enough, they
cheated me out of one that wou ld have
put me on the Honor Rol l, they have fa­
vorites who get away with anything
but they lurk in wait for we honor­
bright, poor but deserving types. And
they just do not understand. Blessed
need be he who makes the decisions
for verily he will be wrong, disputed
and mal igned tor his error.

Anyhow, keep an ear open for possi­
ble action at the Board Meeting. It may
be the season to rush in where the
angels have rushed out. As has been
noted, where the dollar sign is tarn­
pant on the a SL card, those who need
are moved to generosity, those who
need most are most generous and
those who need not at all are scornful.

G·QRP Club
G-QRP Club will be act ive across

the end of next month. They are
scheduling two weekends of activity
during the year, the other being the
12113th of September. Next month it
will be February 28JMarch tat.

The action is changed almost hourly,
starting on eighty at O9OOZ, twenty an
hour later, then on following hours to

. , K2QF

. G3EZlwoou,

'"

2007 .....

"""

5.5.B.

C.W.

_KA9£AT

WPNX

Endorsements

'800
... W9NN

The WPX Program

Mixed
. ...... K860

· W1JA

'"

2005
2006.. .

10 mele's:

""-ltd soc PA3AEB 560 KBaO. KA3A. K20F. 600
YU20P. AA 4NC. JA1HMZ. WD4IHV, 650
WllaVOX. OE1RJW 750 K20LG 1000 WIJR
1400 N9AF, VU2RTW,

$,S,B : 300 K9BIL, PAITMB , VK3BLN. K3VV, S8AAP,
AE9X 4.00 K680 . 450 WB9ZBE, 500 DF10D.
550 K9HDZ, 600 WB8VOX. 850 TG9G!. 700
16NQA 800 14LCK. 1100 XE1 J, 1300 ZUNS,
300 W9NTV, KB80, WD9EJE, 350 WB9NMN,
JA5S1X SOO KA3A, G3EZZ. 700 W'¥)YZ, 750
13HOH 1000 W1WLW , 1200 N2AC.

JHlVRO, 14LCK, K B8J F, W 1WLW,
I6NOA .
OF7GK, KA3A. KL1AF, 14LCK, KB8JF.
OF7GK, WB9NMN. KB8JF, G3EZZ.
OF7QO, 14LCK
OF7GK,K2OlG,G3~

os r c o. DF7GK , AGIA , AG5C ,
OE1KJW, G3EZZ. JA7HMZ.

No. A.......ic.a : W$Jl.u. 13H DH. AE9x., MiNOA. JA7HMl .
So. Amenca: 14LCK

Complele ru.... and apploCilhon l arms ..... , De 00­
la"'ed Dr Hnd'ng a bus,ness·siZe. H II ·ad(J'essltd,
slamped enwelope (lor. 'O" slal00ns send extra POSlage
,I a,,-m8,1des"ltd l l O "CO WPX Awa'ds" , 5014 Mlndor a
D... Torrance. Ca llI , 9O&l!>, U,S,A,

15 melers:
20 melers:
40 mel....,.,
As,.,
Eu'ope:

cw

eee."

th ing is moving and they are not ready
to announce it yet, but it is something
that you'll want to hear. It cannot be
told just now, but be a believer.

Meanwhi le, fear not about DX, it will
be here forever . Adn if 10 meters
shows signs of fad ing as the year
grows, know that if 10 goes 80 will re­
turn. The canny DXer will look down
the long stretch of the rare ones to
come in 1981 and prepare. Conditions
change; OX is eternal! For, as the poet
would oft en say, "Work OX along with
me! The best is yet to be . . . ."

Some OX Notes
With the OX Advisory Committee

studying the question of payment for
a SLs, something may sharpen the
thorns on this question when the
ARRL Board of Directors meets late
th is month, Those who have followed
the mounting virulence of the arqu ­
ments, for or against, suspect it is
another expedit ion into an untenable
si tuation with no winners, no losers,
but a lot of disgruntled.

Whatever your convictions, be they
for or against, you' ll have at your com­
mand strong, lucid cogent and irrefu­
table arguments that things should be
one way or another. Precedence can
be cited, excesses noted and warn­
ings sounded. Everyone on both sides
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Franz Langer, OJ9ZB, of Abu Ail fame
lis tens attentive ly to a lengthy
discourse by W61S0 at the Fresno
OX Convention. (Pho to cour tesy

WA 6AUD)

f ifteen/ten, forty, twenty, forty, fifteen/
ten, eighty (17QO. I 800), forty, ten/tit­
teen, twenty and forty. Frequencies
are 60 khz inside the band except for
forty where the action is 30 khz inside.

PA·QSL Bureau
This moves to a new address the

first of this year. The test-direc t route
is now: Dutch OSL Bureau, PB 330,
6800 AH Arnhem, Netherlands.

new treaty on internat ional communi­
cations and a chance to reward the
worthy DXer with some new bands.
However, treaties have to be ratified,
and the present guess is that this one
will not be approved by the U.S. Sen­
ate until early next year. Someone
mentioned elsewhere that OXers need
patience. Some often wonder why, ini­
tially anyhow, but they learn.

Faroes On 160
Elsewhere you can check Frank An·

zafone's dates for the action later this
month, but a month or so back some
RSGB types were checking the gear
tor a 160 contest action. GM3YOR and
GM30LK were shaping the effort, and
they have been hitting the 160 test ac­
tion in recent years.

Once beyond TF in January they are
looking at 3A·Monaco and FC-Monaco
this summer. And, any time mention is
made of 160, a reminder is gratuitu­
ousty always included that you can
keep up with the 160 action it you read
W1 BB's bulletin . S.a.s.e. with two
rates of postage brings it to you like a
hot flash . W1 SS's OTH is in all Call

Books, some say since Marconi sent
his first "CO."

Finishing With A Flourish
Karl Rietz, WB7FAT, is looki ng for

some OSL Manager duties. Karl says
that he is disabled to some extent and
would like something to help fill in the
time. He is DXing every day but could
and would like to help with some
paper work for OX stations.

K5LBU/STI. Charles Frost there at
Juba is looking for contest activity,
and if you missed him in the CO WW
Test, catch him on the next c irc le of
tests. His antenna was not the best a
couple of months back and Frosty was
dreaming of someth ing better. You
might check his dreams by listening
arou nd 21275 kHz from 0200Z to O4OOZ
often. On 27560 kHz he shows at times
around 0700Z and regretfully was
reporting that while he was hearing
many of the Deservlnq, they were not
hearing him. aSL to KC4CD (ex­
WA4Z00). By this time Frosty may
have been heard signing ST0CF. The
call changes; all the other information
is the same.

CO OX Honor Roll
The CO Ox Honor Roll recognizes those Dxers who have submi tted proof
of con f irmation with 275 or more ACTIVE count ries for the mode in­
dicated . The ARRL OXCC Countries List is used as the country standard.
Tota l number of count ries on the list as of deadline is 319. Honor Roll
li st ing is automatic when submi tt ing application or endorsement for 275
or more countries. To remain on the CO OX Honor Roll, annual updates are
requi red . Honor Roll updates may be submi tt ed at any time, in any
number, Updates ind icating no change will be accepted to meet the an­
nual requirement. All updates must be accompanied by an SASE for con­
firmation . The fee for endorsements involving the issuance of a slicker is
$1.00. The basic award fee is $5(as of March 1, 1981 the award fee w ill be
$4.00 for CQ subscribers and $10.00 for non-subscribers).

WB60XU , "" "OS '""'"' "" VSlO zas
DL6KG ... 300 N!iFG .,"
HP1JC . 300 K9HOM ,

. '"WU WTG ,. . . 300 LA1JO .. ., 2lW
OE3WWB . , 300 J"5P1JL .. . 284
XE1J ' 300 18LEL. .. .283
15WT ass K1UO, . ,282
WA.lJTI '" VK.VC '"18PLN , sse "'" '"DJ1CX '" N3RL '"F9MS . '" W(l6MGO ".moo '" K3MWV '"VE3FJE '" W.BQY '""""'" '" W.uLOF arr
WING , '" WA6TOO '"JHlVAO ", J" 6GOG ".w"'. ", ZLIBIL '"K.LSP '" I8KNT '"I""ex ,., YU2ATW ".
""

,., XE1CI '"'"'" zso MOA '"VE7CE . '"' ""M '"QK1 MP '"' ""., '"VE7HP '"' W81LCiORPP '"G4CHP '"' W"ITKJ zzs

The Colvins
ox Hall o f Famers Lloyd and Iris

Colvin were on their way a handful of
weeks back and probably are stil l run­
ning up their always awesome tota ls
o f OSLs. W6KG and W60L were aim­
ing for the eastern Mediterranean
when they left , specif ically aiming for
SV5 and SV9 and trimming the itiner­
ary as they developed local on the
spot knowledge. YASME OSUng.

Short Rejoinders
Franz Langner, DJ9ZB, tried hard

during the summer for a Tunisia li·
cense. What he got was " . . . l'autortsa­
non ne pourrait etre accoroe. le
Ministere de l' lnterieur ayant emis un
avis detavorabte." No!

AD1S, who handles a number of
OSL chores, says to watch for some of
his clients at:
7X5AH-Algeria-From 0100Z on
Thursdays 14210 kHz to 14220 kHz;
3790 kHz or thereabout from 0400
Thursday .
ZK1CE-Southern Cooks-List by
AD1S at 0500Z at 14220 kHz or 14270
kHz-this one on Fridays.
KC6DC·Western Carolines-Otten on
list schedule w ith AD1S. Watch 14270
kHz on Saturdays, 14270 kHz from
1000Z on Sundays and 3790 from
O9OOZ Saturdays.
H44SH-Solomon Islands- U st opera­
t ion from 0530Z on Wednesday.
Sometimes found around 14220 kHz
on Sundays.

Most OXers realize that WARC '79
was basically a meeting to wor1<. up a

C.W.
""" . ". DLI AA '" KolCEB ""ON40X '" wx;'S '" 'OCW oce
1I.6EC '" " .... '" ""'L ""mowo '" ''"" '" K9M". """"0 '" W6KPL eoe """ ass
,,~ '" W46QY "" "" '"S.S.B.
WA2A"U '" wsssu _ , 316 DJ9Ze .. . .. 312
wtiEUF ". w 3CWG '" wtiAKP . '"wsowc '" W.UG . '" K6XP , .311
OL90H '" K6JG . '" K50VC. . , , 31 I
K6DYZ . .. '" ZL3 NS ., ... . 315 VEz.NY '"W3NKM , ,318 VE3GMT ais 14ZS0 .. .. . 309
W6REH . ..... 318 K4MOG '" N.MM .... ""XE1AE . ... .. 318 K9LKA . '" K8LJG .. aos
W. EEE . ". SM6CWK .. . 315 wsss .. . . 309
W2TP . ". K6EC ... ars K9AF, .""itAMU . ". 18YAK, , 315 "" 3O!l
K6WA ". SM6CKS . ". WClSFU . ..
"" ". ozas«. ". YV5AIP . ..
VE3MA '" "',W '" XE1KS , see
T12HP '" EA.LH , '" YV!lOFI . """'" '" N.WF , '" LUIB"fWl/3 soe
W3G" '" '"'"'' '" '",w see
W!lJT . , '" ".... '" W81LC . ""VE3".J '" G3FK". '" Dl6KG . ""..... '" W.DPS '" VE7WJ . 303

""''' '" wtiYMV '" I31LD. 303

''''00 '" OE2EGL '" DK2BL. """"'" '" 'ova '" ",s ""WA2EOO '" W3GG '" "'''''' ""W9C1LD . '" F2MO . '" ""'"0' ""F9AM . '" Zl\AGO . '" K6PVD ""K6YR" . '" weso.. ,312

W1NG
W40EL
WA80X"
N.MM
DJ7CX

. 293 J" l GTF
292 SM3EVA

. 289 K3FN
289 W 1WLW
287 JH1VAO

'"aes
aea
are

'"
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• CIRCLE 86 ON READER SERVICE CARD

LEP MAIL-ORDER SPECIAL
.~. • COLLINS. COLLINS-KWM· 2 Tr ,n$ul~~, With 516f ·2 PiS . • ....... ...••• , ..... $650.00
KW/l'I .2A Tr.Ilse.,i•.,. With 5 16 F·2 PIS ... .• , •. .•••.. ...... 1.2 50 .00
75....·4 Rec;"I •., ' ........••.•••...... ... ... .••• ..... .. )7 5.00
75S-1 R«"I. "• . • • • • • . . . . . . . . . . . . • • • • . . . . . . . . . . . . . • . 285.00
755.) R«"I."' 4 50 .00
? !lS- l S 1'1«"1.,,. , •.•..... . . . . ... , • . .. ...... . . . . .. .•• 550.00
75 S-le R..,,,i.,,• . . . • • • • • • • . . . . . . . . . . . . . . • . . . . . . . . . . 1.2 SO.00
325- 1 Tr." iU,,' With S Il,F·2 PiS _ 4 50 .00
) 250) Tf . n iU". Witt. 5 16F·2 PIS _850 .00
325-] .... Transmitter With 5 16F·2 PIS ... . .. . .. •.... ... .. .. 1.3 50 .00
3 12 8-4 S tliion Con"""" . • • • • • • • . . ........ . . . . _ •• ...... 2<!~.00

3 12B-~ VFOrStol1on Con_ •.••••.. .... . ...... .••••.... 37~.00

~ 1S- 1 eeN.1Co wer_ R".;eiwe• . . . . . • • • • . . . . . . . . . . . . . . _15 00.00
~16E·1 P'S 12V l"Iobi le FOf I'iwl"I. I.I'iWI"I-2. 2 · · . 12S.oo
~16F·2 Polo", Supply ..••••••. . .. . . .....•...... .....•. 22~.00
PI"I.2 Po.U ble ....CJPS FOf I'iwl"I-2. 2 .... _.. . . . .. ....• ......... 1 2 ~ .00

3128-3 Spt'MoIM •••••••••.•. . .••.••• ••••••••• ...• ·••• . 6 ' .00
Dl. 1 Dummy L~.........••••..... . .... _• . . . . . . . . . . 125.00
30X.3 0;.".;1_ W. ltmo:t,....... ..••••.........•..•.... 185.00
3' 1D- 1 l"Iobile l"lount I'iwl"l· I ••.... . . . ................... 75.00
3'1 D-2 l"Iobile l"l",,",t I'iwl"I·2. 2A .. . . • . . . . . . . . . . _•........ 8S.00
C p_ 1 C, yst.! Pkk .......••••.......... _ 19'.00
5 1"1-3 DesIo. l"I ic'~~ ' ......•• ... .. . . .....•........... 8 ' .00
1805- 1 ....nl'"""" Tuner ••.... ....••••.•.... .. . .... ·•·· . 34~. 00
3OL·I Unew ....mpl if"lft .•••••.•••••••••• _ . . . . .. . • • • • • • •8 50.00
55G- 1 L_ f,eque"'Cy Tuner f Of 5 15-1 _ 37S.oo
625- I VHF 2. 6 I'kte' Conw,...l e' ......•...... . . . . .... _ 8 50.00

S . UIU FILTERS
X45SI'i-200 PI" 293-1 12&-000 200 H• . . . . . . . . . . . . • . . . . . . $225.00
f 45'f O' PIN 526-9494-000 500 Hr . .. • • • • . . . . . . . . . . . . . 165.00
f 4S5f 08 PlN5~9446-000 8OOH• . • . . . . . . . . . . . . . • . . . . . 145.00
f455f 15 PrN 526-9 495-000 1.5 kH r _ 165.00
f 455f -21 PIN 5~9427·000 2. 1 kH• . . . . . . . . . . . . __ I3S.00
f 45'f 31 PIN 526-9496-000 3. 1 kHr .. .•••.............• 135.00
f455f 40 PiN 526-9497-000 4.0 kH• . . . . . . . . . . • . . . . . . . . . 165.00

All use d eq ui pment Is In e eeenent cond ition t ested. c.t1bl.-led ilnd
o vel hilu led In Oul Collins/ Rock well iluthodzed sales/service store.
30 d .-y mone y b ilck gu.-r.-nlee, send ChK k. VISA o r I'bster Chilrge.
FOB OHo, !'t.C We u port . Phone 70...-52...·7519 .

...1 Rockwell MEw /IIODEL COLLI NS-ROCI'iWELL I'iW/II -3S0
p jnternattonal SOLI D ST r r TR NSCEIVER $2 .995.00

BoLEP E LECT R O N ICS C O MlP A N Y '!L-::'I
P O BOX 100. l-IWY 441 . DEPT. CO OTTO, NORTl-I CAROLIN A 2B763 0

CIRCLE 39 ON READER SERVICE CARD

o
D

th e IlJDn~r.~·I.~O:r.~·A~· --~~:::..-,._..I
f or 1I0JI f.', .\ 10111I. f.- o,-I'URTA HI.E ofH'rat;on

• 24 hour military time for proper logging

• quartz crystal accuracy

• large, easy to read LCD display

• one year operation from single penlight cell

• no resetting after power failure

• attractive aircraft Inst ru ment styling

• Irani mounted controls with hold switch that
permits precise setting to lime standard

on/x 529.95 from ,W lIl r [ a s-orite "paler 0'- direct f rom

Benjamin Michael Industries
PO Box 173
Prospect He ights,
Illinois 60070

CO OX Awards Program

5.5.B.
91S , _ __ WA4ROH 923 , ,_ NBBI'iF
916 , _W09BAJ ". VE3JGT

'" , . . . AE9X 925 . WA6IPW

'" KT4U '" ,. _GM40 l U

'" __ ,SSAAT 927 , N7AIF
''0 "., HSI ALP se , . WB20EU

'" W)QGY '" N3RL
922 , I'iBBCU

C.W.

", _W 1GDO '" N3KR
.~ SM3EVR .~ N3RL

5.5.B. Endorsements
310_ ZL3NSl31S 200 N8A ROl22S
310_ F2MOl313 200 WB4YBFI2OQ

'" __ N)RU 2l1 l 200 . WBa.XMI2OQ
ats 1'i9HOM1285 ''0 1'i9111178
are W08tJ1GOI278 ''0 XE1NIII!>4

'" _WA 4LOFI211 "'" WA4RQH I I~

"" WB4UBDI2!l I ' 50 WB20EUII52

"" 118801250 28 ""l--Iz WA4RQH
28 Ml-Iz WB4YBF 28 MI--I1 WD8MGO

28 tJ1 1--11 WA6TOO

C.W. Endorsements

'" W40EU292 200 N3Rl/209

'" SM3EVR!285 '50 1'i9TI/151

'" W1WLWI276 '50 1'i68O/150
200 W 1GOO1219 3517tJ1 1"11 ...F5tJ1

Too 101.11numDef ot K lr -.e counl'''S as 01 deadll.... . as
319 Compleltl ' u leS and app l.c..hOfl Io<ms 10< ttle CO Oll
... . a.ds P<og'am ""'y De OOl.rn«\ by ~ndr"'il .. !lus"
ness see No. 10 tln-.eJope. ~tt ''''''',"sed.nd stamped
10 CO DX A. ..'ds ", ..nage' . Brlly Wrlllams. 1\14UF. 911
Rro 51. Johns Or_. Jac: ~son.,lle. " iii 3221 1 USA

Da vid Gu thrie, 5NOOOG, o f Lagos,
N igeria has conf irmed bo th country
and prefix for many eager DXers. You
may QSL 5NODOG via J ohn Parrott,
W4FRU, 4640 Ocean View Ave., Virginia
Beach, VA 23455. (Pho to via W4FRU)

John Allawa y, K4I1F. A long-time
haunter of these parts, John was far
afield a few months back promoting
the virtues of Florida orange juice and
a bit of OX along the way. John visi ted
TF/lAISM and OH lands, getting in a
bit of contest operations and vis it ing
some of the locals. In Stockholm John
was able to present 5-Band WAZ. #3 to
SM4CAN. th is at a meet ing 0 1 the
Stockholm OX Club. In Helsinki John
was able to put OH2BH's station on
the air to check how things sound at
that OX magnet in downtown Helsinki.

QSL Informalion
F RIIl X - 10 OK91'i0
FRI!CIW - to 0 1'i9KO
fWlOD - 10 VE30DX
HB180E . to OJ9lB
HSSABO . to N6lZ
HV2VO - to I03PY
H44SH . to AD1S
K411FIOH . to W4KA
KCSDC . to A0 1S
NP2Af · to WA1GXE
OH2BPIOH. · 10 Ol-l2PO
SliMC . 10 N4NW
VP1SM · 10 W4SME
VPSSB . to G3ZMF
VP2VGF - toWA1 GXE
WP2ABZ · to WA1GXE
ZIIICE · 10 A01 $
7XSAH · 10 A0 1$
HIlIEHM . Bo~ 842. San Andres Island. ColomDia
VI'i9Nl _Bo~ 103. NorlOI~ Is land. 269'9 Aust,a lla
8Y5MR . VE3KGK. B. 1703. StatiO<l A. LondO<l. On18"0

NGA 51--\9

Miscellaneous

Fred Spies, WP2VEZNJ5HF became
a Silent Key a couple 0 1 months back.
Those who may need a QSL for
VP2VEZ should go via Woody, K5GOE,
also the route for VP2VEN. Gary
Cameron, VE70ZR, is a volunteer lor
aSL Manager dut ies. He is looking lor
either OX or OX Contest aSL chores,
and you can catch Gary at 3528 11th
Avenue, Port Alberni, British Columbia
V9Y 4Y7.

73, Hugh, WA6AUO
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BY WILLIAM TUCKER,' W4FXE

RS

D.PDT toggle ....' tch

", X ,, ,
" ,

RKl'lver PC board I 0 00 1
'" TS RS

"
0 0

tCh~

" -;
.....011

itch
ru510fl

Fig. 2·The Kenwood TR-7400A re­
ceiver PC board showing terminals
TS and RS. The additional switch is
sho wn to the rear of the on-ott switch.

"'"'w,

Referring to fig. 1, thpre are two
lead s running to terminals TS and RS
on the receiver section PC board
(shown in fig. 2). Open each lead and
connect to the d.p.d.t. switch as
shown. The switch is wired so that the

~:n two leads will be reversed; that is the
enti re electrical modification.

When the switch is in the reverse
position, the digital readout does not

Brown whIte P>j rp le wite change but will show the tran smit tre-
wore Wife quency instead of the usual recei ve

Fig. 1·Modifications to the existing frequency. The t ransmitter off set
circuit to add inverse switching. switch (TX) now becomes a receiver

offset swi tch. If you wish, you can use
a momentary contact switch so that
the transceiver automat ically returns
to normal operation when you let go.

Fig. 2 shows the location of ter­
minals TS and RS on the receiver PC
board and also the best place to
locate the miniature toggle switch.
Make certain the toggle will c lear the
ON position of the power switch be­
fore mark ing the mounting hole for
drilling. Finally, the bottom cover will
have to be notched out to clear the
toggle handle.

For those who do not wish to drill a
ho le in their rig and notch out the bot­
tom cover, the toggle switch can be
mounted externally in any convenient
manner. The four leads can be brought
out via the toucntone pad socket or
through the external speaker jack
opening if either one is not being used.

Try it, you 'll like it.
, 5-G°1965 S . Ocean Drive,

Halfandafe, Florida 33009

I nvariably, there comes a time in the TS
life of every two meter man when he
fi nds the need or desire to listen to the
input side of the repeater.

This need arises often when the
other fellow " ti mes out'' the repeater
and keeps on talking for a minute or
two completely unaware of the fact
that the repealer is not in operation.
With the Kenwood TR-7400A, as in
most two meter transceivers, all that
is necessary to listen to the input tre­
quency is to turn the 100 kHz knob
down or up 600 kHz and voila, the
other fel low is in there ta lking, pro­
viding of course that you can hear him
direc t.

Other instances where you might
want to turn that knob to the input fre­
quency would be 10 compare audio
qual ity, check for off frequency opera­
tion or hum or igination and to find out Inn
if you can copy the other fellow so that
you can rendezvous to a simplex fre­
quency and leave the repeater f ree for
others to use.

Wouldn't it be nice to be able to just
tap a toggle switch and listen to the in.
put qu ickly without disturbing the fre- On

quency selector knob? With the TR- power

7400A there is a simple method wh ich pr:
requires only a miniature d.p.d.t. tog.
gle swi tch and about an hour's work.
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CJ!Ihcraft, ".I"'1f ,KLM, iJlD , ~"~,,,\. , LARSEN

Synthesized
Hand y Talk ies

ICOM IC·2A
YAESU FT·207R
and Tempo 5' ,

52. & 5 5
SANTEe HT·1200

Alpha 76PA
KW PEPJ3.8874 FINALS

.'-- ."••
• .".

•
••

EIMAC
3-500Z.

5728,6JS6C ,
12BYZA &

4-400A

-HY-GAIN
TOWERS ·

Cubic
ASTRO·150A
Cubic 102, & 103

Rockwell/Collins
KWM·380

J.W. MILLER AT·2500
2500 Watts PEP

3130 MC Automatic Antenna Tuner

DENTRON
GLA·10008

I :;..~ DRAKE TA·7 & R·7
c:: 9~ L.7 2KW Unser Amplifier

DTR·3KA Antenna Tu.- DTR-1200l Am i ie.
OLR-20OQ I MTA- J OOQ / CJip peorton " L"

Call 212-925-7000

•

Murch Model UT2000B

~&~FT.707

FT·101Zo, FT·901 OM, FT·227RB,
FT-480R, FT·720R, FT·720RV/RVH,

FT·107, FRG·700D

BIRD
Wattmeters &

Elements
in stock

TRIONYX
Model TR·1000

Digital Frequency
Counter Q.6OO MHz

A UT H O RI ZED D IST S. MC K A Y DYME K
F OR S H O R T W AV E RECEI V E R S

"Aqui S. HClblCl Eapcl'nol"
New York City's LA RGEST STOCKING HAM DEA L ER COMPLE TE REPA IR LAB ON PREMI SES-
MAil ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK-NEW ROBOT MODEL 1180O. BIRD WATIMETER, HY·
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 GAIN, LARSEN, SHURE. KDK·2Q15R, TURNER, ASTATIC,
BARRY INTERNATIONAL TELEX 12·7670 212·925·7000 MOSLEY, VHF ENG., MFJ , KANTRONICS , 051, AVANTl
TOP TRADES GIVEN ON YOUR usee EQUIPMENT CORDLESS TELEPHONES

W E N OW S TOC K THE MUR CH U L T I M ATE T R A NS MATC H 20 0 0B

OEAL.ER INQU IRtES IN VITED. PHONE IN Y OUR O RD E R &. BE REIMBURS E D .
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a m on l hl y feature by

GEORG E JACOBS, W3AsK

THE SCIENCE OF PREDICTING RADI O CONDITIONS

This month's column contains a
Short -Skip Propagation Chart for use
in the continental United States for
distances between 50 and 2300 miles.
Special predic tion charts centered on
Hawaii and Alask a are also included.

Snort-Skip Charts

the hours of darkness , and unti l
shortl y a fter sun rise. Signal levels
may be excep tiona lly strong at limes.
Dur ing th e daylight ho urs, short-skip
conditions should be optimum for
openings bet ween approxima tely 100
and 600 miles. Skip will lengthen our­
Ing the late afternoon, and by
nightfall short -skip conditions should
be optimum for openings between
800 and 2300 miles .

Atmospher ic noise levels are ex­
pected to be at seasonally minimum
levels in the northern hemisphere dur­
ing January. This should result In
peak conofuons on both the 80 and
160 meter ba nds. Expect some good
openings to many pa rts of the world
on 80 meters during the hours of
darkness and the sunrise period.
Short-skip op enings, between
distances of 50 and 250 miles, should
be optimum on 80 meters during the
dayligh t hours , During the later after­
noon and earl y evening hours short­
ski p openings should increase to bet­
ween 250 and 1500 miles, and by
nightfall openings up to and beyond
2300 miles should be possible.

Expect some OX openings on the
160 meter band during the hours of
darkness, Openings towards Europe
and the east shou ld peak at about
Midnight.

Openings towards the South
Pac if ic an d in a generally southerly
di rec tion should peak just prior to
daybreak. Short-s kip openings up to
1300 miles should be possible during
the hours of darkness, and frequently
the skip w i ll ex tend out as far as 2300
miles. During the daylight hours, in ­
tense solar absorption will severely
l imit openings. al though some may
be possible at t imes up to 150 miles
or so.

B C CoO

E,pecled Si9"al Quailly
14) 131 (2) PI

A ABC

HOW TO USE TH IS FORECAST

LAST MINUTE FORECAST

For upda1ed inform ati o n. subscllbe to b,-weekly
MAIL-A-PROP, P.O. 80x 1714. Si lve, Sp"ng, MD 20902

1 Find p,opagat,o" ,nde< associaled with particular
band opening hom Propagal ion Cllarts appea' ing on
Ihe lo l lowlng pages

2. Wilh the propagation mde., USe the abo.e table 10
f ind Ihe e.pected s igna l qual ily assoc iated w ilh the
band opemng for any day of Itle mOnlh. FOf e.ample,
an open ing shown if! the charts WIth a propagation ,,,_
de. of 3 woll be good iBI on Jan. tst and 2nd, good· to­
fa ir IB·q on IMe 3,d and 4th, exce l len t iAI Of! the 51h ,

."

B-Good openIng. modelately strong s igna ls va ry ing
belween S9 and S9 + dB. with li ll ie lading or noise

Wlte,e e.peered S'9 na l qual'ly IS. A - Excellent o pen ing,
e<c ept>Onall y st rong , sleady s igna ls gr<Mle' lhan 59
+ 30 dB

C _Fal' opening, SIgnals belween moderalely slmng
and wea k, .a'ylng between S3 and 59, with some
l ad",g and nOIse

D-Poo, opening, w 'ltl weak signals .a'ying between 51
and S3, and WIth cons iderable fading and norse

E ~ No opening e.peCled

LOw Norma l 3-4.8.14-15,
18-19_23, 25-26. 28, 31 A·B B ,C C_D D-E

Below No,mal: 7_11, 13,
20,22,21 B-C C_D D,E E

DIsturbed' 12, 21 C-E D-E E E

P,opagalion Inde.

Abo.e Norma l: 5. 9, 17.29

H'g tl Nmmal12. 6,10,
16,24,30

OX and short-skip openings, almost
around the clock. OX conditions
should peak during a window of an
hour or two touowlnq su nrise, and
again during the late afternoon and
early evening hours. On many days,
the band should remain open well
pas t Midnight. Sho rt-skip openings
between approxim ately 1300 and

' 2300 miles should be possible from
just after sunrise to as late as Mid­
night. Shorter distant openings
should also be possibte from mid­
morni ng to mid-afternoon.

The optimum ba nd for OX cond i-
tions du ring the hours o f darkness
should be 40 meters. Openings to
most areas of the world are fo recast
from shortly before sundown, th rough

-

11307 Clara St" Sil ver Spring, MD
20902

January Conditions

It should be a toss-up between 10
and 15 meters for OX propaga­
tion nonors during the daylight hours
Both bands should open to most
areas of the world , often with very
strong signals. Ten meters may have
a slight edge before Noon, with 15
meters being somewhat better afte r
Noon. and becoming the optimum OX
band during the late afternoon hours.
Short-skip openings, between
distances o f approximately 1200 and
2300 miles, should be excellent on 10
meters during most of the daylight
hours. Excellent short-skip openings
are also expected on 15 meters from
shortly after sunrise through the early
evening hours for distances between
1000 and 2300 miles,

Excellent propagation condi tions
are expected on 20 meters, fo r bo th

T he year 1980 was one of the best
years recorded for radio propagation
on the hf bands. Despite decreasing
solar activi ty , 1981 is expected to be
another good one for the h.t. bands.

The Zuncf Solar Observatory
reports a monthly mean sunspot
number of 155 for September 1980.
This results in a smoothed sunspot
number of 162. centered on March
1980, Cycle 21 is now slowly oecun­
Ing from Its peak value of 165, record­
ed during December 1979.

The new year is expected to begin
with a smoothed sunspot count of ap­
proximately 140 and decrease steadi­
ly to a level o f approximately 115 by
the end 0 1 1981 . Wh ile a lower level of
solar activity is expected during the
new year, it should be high enough to
assure good conditions on all h.1.
bands 10 through 160 meters. The
lower level o f solar activity. however ,
will very likely result in considerably
fewer DX openings on the 6 meter
band.
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MARTY
KB2DD

CUSHCRAFT "' NTENNAS
A3219 . New 19-£ I""",nl 2·m" 1Ioome, '..
"TEtJ.t - I-EIeme1>I T, iband Beam _ ___.
ATVa ·.-o-l0ml'Yerl lca' . _
"TV5 - 80-10 mil ........ ,caL ...
"'RlQ · 2-ml. "R1I'go·Range ' ·
"Ie7_ll . 11.£1""""'1 1.t6-1-e MHz Beam
" 1"-22 - 22-EI.""",1 "Power-Pa Ck' _ . _
"1..·10T. IO-Elemenl 2·m" T....SI Osca.'

"' ntanna ..
"l",20T· 2O- ElemenI2-ml' T. isl Osca'

" nl"nna . _ _. _
OX 120 · 2O-£lemenl 2-m., EM£

BUIld Ing block _ ...

HY·Q"'IN "' NTENNAS
TH50X - N_ 5-Elemenl T"band Beam _.
TH60XX _6-Elemenl T, iband B.... m .. _
TMJMKJ . J Ele menl Troband Beam .....
TH:lJR . 3-Element T,iband Beam _.. . .
18AVTIWB · 80- 10 ml' ",.~ Ye'IIc.a1. _.

" .21e B - I"-Elemenl 2-ml' 'J ', Boomer '
" ·21e f B - Ie, EI" ment 2-ml'

'I' M J ' _Boomer ' ...

EAGLE
ELECTRONICS
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ANTENNA
SALE

WILL
EXPORT TO CANADA

REGULATED POWER SUPPL~

l-08 C3- I)
IS ll .()t

15- Il{2·I )
17-19 1J )
19-02 laJ

-06 {3-el
l la J )

07-081 1-(1)
M- 161Ol
1618{l-O)
18-20 (3-2)

'2(IoO.t 1"1
[O.t-06 le-Jj
06-0713-11

18-19 (1 -0)
19-2112- 11
21-03 13)
03-05 Ie 21
05-0612·IJ
06-07 (1-0)

11-18 p .(l)
18-19(2 11
19-2 1 13-21
21-03 le.J)
03-051e)
05-06 13-21
06-07121)
07-06 11-0)

7!iO·1300
0 1-{l8 10-I J
OB-09 to-2)
09-1 0 (0-31
10·12 (O-IJ
12 15 ((I· 3J
15-1 7 ((1 21
17-18 (O- IJ

01-08 1" ·31 01-0813-11
<J3-{)9 1"-2) <J3-{)912.Ql
09-101"-1) 0'J.1611.Ql
1().1 5 13-1) 16-18Q l )
15-16 (e l 1 18-20CI3I
18-18(e.2) 20-06 leI
18-{W I"J 06-071e .3)
O.t -Ol l3-&1
11.18(2-1)
18-1912)
19-21 I"J)
2Hl5 (4)
05-061J)
06-0713-2J
OHIIl 13-11
OB-(l9 (1-0)

07-0610- 1) (l6-{J7 (1)-1'
(18.1010-2) 01 -(16 (1-3.
10 ·15 fO.J ) 08 1012-1)
15·11 10-2) 10-15 C3-1)
11-18fO.I) 15-11C2 ")

11 18P -3)
18-19fO.2)
19-2110-1)

250- 7!iO

N,'

01-08 Q -I)
M-tO I")
10-15 1"-31
lSOO 1"1
ooo, ...,
O.t-07 Q·31

0 7-08 fO.2. 01-0612-3. 07-{l8 13J
08-09 p.J, 08-09(3. 08.()9 (3 2)
09-1 0 C2-e, 09-11 (e -3. 0911 (31 1
IO-I9ca, 11-15(e-2) 11 15 (21 '
19-21 (2-J) 15-19 cel 15-11 (e2.
2 1-00 11·2) 19-21C3-") 1718 (I J )
00-0110- 11 2 1-00 C2-1) 18-00 (e)

00-021l-J) 00-02 C3-")
O2-OfH I-2 02-06 C2-3)
00-071 l·J 00-Ol CJ -")

D,slance f ,om Tra nsmltte, (MlleSJ

N "

09-11 (1·2) (l6-{Jl fO.2J 00-07(23)
11-1"(1-31 07.()9(O-JI 01-(161J)
1&15(1-2) 091 1{2 al (I8-0913-el
I!">-17(O- l, 11·1" 13 e. 09-11 Ie)

1" 15 12a,l l ·19 0 ·eJ
1!">- 1711-11 19 2012 -1J
11- 19(0-3. 2O-211l al
19·20 (0.21 2 1-23 P 3)
2CJ..06 (0.1' 2J-Ol 11·2)

Ol.Q6{I)

Band
(Me le's)

CO Short·Skip Propagation Chart
January & February 1981

Local Standard Time at Path Mld·Point
(24·Hour Time System)

I . In 11'1II $h:Jr'I·SIUpCh8tl, 11'1IIpt~ ...... 01 openlrtgll
c.n btl lound ...- !hoi ~III~ 11__ OOIurm 01 •
pan~ ..... blind Cl 0 IPnlugh leo MeWs).,.no- In 11'1II
'-II ....nd OOIurm 01 !hoi C....' I For 11'1II AI nd HaYrtii
Chart, It. pr_ ...... 01 openIrtgil lound ...- !hoi
_Opt..I. Mel.. bend ooIu<m (10 IPnlugh eo~11or.

~~.-gia>o/IIlitO<>'lio.rtIll USA••~
III 11'1II left h¥cI <XIIurm 01 .. Chatt.. No ' _ .1Ilit btlllll

_ 10 ..... lor eo .- llpel'IIrtgII.

2. TheptOf»QUOII"'. It IIlit """*"" .... aw-.. In()
_ 11'1II ..... 01 -" pr_..."11- en IIlit $hCwt.$IUp
o-t, __ two . ... Me 01
......_ .. !hoi 10IIlit lIl>otW d1....-;. lor ..nio;tl
II'le iIooKatI It encllhol .."",., 10 IIlit 11'__....::• .
n.. ..... ....,.,... IIlit """*"" oIll"jIII """"II II'le motWI> on
..nio;tl It. ...."lllt ........, 10 _ ~. .. II;IIIOoot

cal ()penItlg tI'IOuICl _ on "'"" I.... 22"""
(3) - • - bel 11,llencl22"'"
(2) • - - bel ' n7_ 13deyt
(II - - - on",,,,,,7 ...,.

Relet 10 It. '"LuI~ Fore<::ut" .. _ ~"ll 01 ....
DDIutm lor _ -=-_ .on_ en llpel'll"ll - ' 1C*"ific
~_. It "" IO_. __"""""lhM
can be .op«1MI

31_ T....-.. III t l'le O'otor't. ... In IhoI~~ '''*'''
-.oo._lIgIIt 12 . ...... ;01 1t 1 4. 1II_; 1311 1 PM.•etc.
en 11'1II $h:Jr'I.~ ChIrt _OJ>•• _rttMnI _ i• ..-.d ..
...".It~_For.......on .e:wQ,ol bel ............ _
FIond&, _ __ IMJUId til EST , on • ca-a.I: bel_
N_Y_tncl T II'le ..0dp0ir'II1MJUId be CST. ..
T_ ~ In '" _ II ChIrt ... in HST_To 0<>"" 10
___d_in_ USA__adO' 2 ........ in lllit PST
_ ;e ,.,.". 11I .... UST _ ; 3 ........ in \l'olCSTzone,.1'd 5
"",," Ill_EST _ , _ 10_1000n_1tom HST 10
GU'T . For.......,..._~ " 12 noon In............... ~ iIe le or2
P.M. in UoaAtagtlM; 170rS PM in W. rotlgIal. O C .;'1'd 22
GMT. T... _ in II'le a-1 i. 9Wf' in GUT_To
CO'I'o'<.-I IOdrlrttMnl_ III OIl..- 01_ USAI:IIbfrecI Il
"""" in IIlit PST _ ; 7 _ in IIlit "'ST _ ;11_ In 11'1II
CST _ and 5 ........ in ... EST zone. f OlIt""'JIII... 20
GUT I i5 15013 P_M. in NY.C _

e. The ShorI-SI<ip cr.t Itbe-' """" • .-...-1Id po-..
0/ 75 ....auc_ ,01300._IP,',p.ontiOtbencl;II'le AIuIu. .nd
Hr-*I0,., belld """" ........... po.- 01250 ..._
c,. , 01 1 .... p.• .p . on tlcltband , AdiplII . rt......_,..
.... ..11I, 'QIh tbovt~I• ••ulTllld fOr l eo . nd10"-', •
h. -..... a _ ~ on 0I0.1'd 20 ..-s, . nd • • _
I&ngthtbovtgooundon U.nd 10-... FOI NCh lO dblltin
-... 1_ re!to'....::. -. II'le pro".g"1JII _.. w;H

i"""",. by_ ...... fOr Mdl lOdB 1Oua, ~ IIIIilllower by one-5. Pl'opalll.1JII dilll ODhta.inlld in II'le CI'IIItt, ha. _n
p"p.'ed IfOm b"IC oat. publithlld by II'le In!llilule 101 T.....
com......nictlial SCienCft 01 "'" U_S_ Dept_ 01 Comme'et.
eo..lllet, Colorado, 803IXl_

HOW TO USE THE SHORT·SKIP CHAATS

•

"""."...'''''''.011'/11_

CIRCLE 110 ON RE"' OER S ERVICE CARD

NEMAL ELECTRONICS
~5 S 'II SOUl ST.. DEPT . u . MIAMI. FLD RIOA 33143

TEUPH DN EI3051 661 ·5534

MIL SPECS-POLYETN YLENE
RG213 nonconllmln.lln\l 9S"4 thitld ....
RG11/U7SoIlm.9S"4 th ,t1d _. _
RGll2IU __ .
RG17e/IJ mlni. lull COl.

LOW LOSS ,.0.....
RGI U 80"4 thltld lk1lt .
RGIU 117"4 thltld "'1'I' I. Cktl _ .. 2kItI .
RG5llU .. ... .•. . llcIlt .
RG5llAU.I,andadCanI.. __. _. . . 12c1lt.
Aolor c.b1. 2·180. 6-22g1 _ ____ _ _ 17c1lt.

-thlpplng S3 111 100 I'I ~ S1.50 . ach tddl . 100.

CONNECTORS
PL·25ll & or so·m _.. . . . . . 1000s.n
Doub.. M... Connector . $I."
1 II . palch COfd . /RCA typa plugs .acI'Iand _ :wI1.oo
"-ll'...,.,UG.175or176 __ . .. _101S1.7t
UHf T 1M35ll1 . _ __ -"_.. S2.5.
Elbo. (M 3581. . .. Sl .n
f511 (TV t ypal _.. _101S1.n

-thIPflinll3OClpkll '
3 ft . RGII ",",phenol .IPL2S9.ach...., :wI995ppd

flII(l CAtNJ:lC,- 'o'lSAIYAS~ OWG---(; 0 D "lXI $1~
FlA RES "lXI. ~

Heavy Duty, Filtered & Fused

50% OFF SALE
$15.95 $2.50 Shipping

COAXIAL CABLE SALE

Weslern
OSA

TO,
Easte,"
"SA

HAWAII
January & February, 1981

Openings Given In Hawaiian
~__S_ta!,dard Time #

10 15 2O,Iell I ~~.&Me le , s Me le ' s Me~

07-08(1106-01(11 12-Ie (2117'I8 (1)
08-09 (2) 07-<19 (e) le·11 (e) 18·20 (2)
09-1JC'" 09- 12(3) 17·21 (3) 20-02(3)
13·1e CJ, 12-1 5 (11 21-00121 02-03 (21
11·15 (21 15-17 (J) 00-08 (II 03.().1 ( II
15-16 Cll 11. 18121 06-08(JI 19-20 (11·

18 ·19 C' 1 08-09 121 20-01 121·
ccca-t-v _.-rr: h,.--:Ntill'it12_(l l....01_.OJ ( I)':'

Cenlral 07-08(11 (l6-{Jl {l ) 08-13121 17-1 8 (1)
USA I Q8.09121 07-09 {e ) 13·11(31 18-20 (2)

09-15ce. 09- 13(3) 1" ·20 ,a) 20-21(3)
15-16 CJt 13-17 (e) 20-00 (3) 2 1-01 Ie)
16-17 (2) 1 11-19(3) I 00-02(2) 0 1.OJO,
17·18 (11 19-20 121 0245 11l (l3.().1 (2)

20-21 (I) 0!0-06(2) 0. -06 {III 06-08 PI 19-20 or
20-22 (2).
22-01 0"
0 1.OJ (2)'

=~~==","'~==~ 03-05111"01-06 (II 0&-07 (11 ; (18.101'" ' 17 ·;811-,
08-09121 0 7-08 (2) 10-150' 18-111 121
09-16 (e l (18.120' 15-22 ce , 19-20 PI
16--1 7 (J l 12-181" ) 22-0101 20-03 ce.
17.18 121 18-20 PI 01.().1f21 03-05 CJl
18-19 (II 20-21121 0..(16 Cl 1 0!0-06121

21-22 It) 06-0801 0&-07 tu
19-20 Cll"
20-21 121'
21-01 CJ . ·
0.t.(t512I•

....J.. p53l6III·

The charts are valid through February
1981 . See last month 's column for
detail ed OX Propagation Charts for
use during January.

Solar activity Is still expected to be
high enough during January to permit
unusually good OX openings on 6
meters to many areas of the world.
Look for peak condi tions towards
Europe and Africa an hour or two
before Noon, towards the Caribbean
area and Central and South America
from an hour or two before, to about
an hour or two after, Noon. Expect 6
meter openings towards the Pacific,
Austra las ia and possibly the Far East
during the later afternoon hours.
Trans-continental openi ngs should
be possible beg inning at about Noon.
Chances are best for 6 meter open­
ings on those days expected to be
HIGH or ABOVE NORMAl. (See the

V.h.t. Ionospheric Openings
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Dade Radio Club preS('nf~

1981

ARRl
flORIDA STATE

CONVENTION
& 2 hi ANNUAL

TROPICAL HAMBOREE

CIRCLE 11 ON READER SERVICE CAR D

• FREE PARK ING
Iflc lud'fI OOvern lOl'lt
Pa,rl"fIO for
SeII-Con"ln~

RVU n' IS
...... . ..et ... S"o«
00ESl ....·00"0O$"'IfCOO'''' ''''lO

FEBRUARY
7·8

1981

FaD" lou~ F~9~' Dog T'ao
MIAMI. FLORIDA

REGISTRATION :
13.00 Ad..n,,,
$4. 00 000'

FO' l"rI"e, ,n '0"" ' " 011 ..nle:
DADE RADIO CLUB, INC.
P_O. Bo . 3SOO45. Rive ,side Sta lio n
Mia mi. FL33135

CUSTOM TRANSFORMERS
1If:AVl"-DVTl'

REPLACE.\IEI\7' TRA1'\lSFOR.\lERS

• •

PLATE XFMA: 2olOO VAC 0 1.SAM PICAS,22lV240 VAC PrI., 41lBS $166.00
PLATE XFMR: 2olOOVAC 0 2.0 AMPCC:S, 11~VAC Prl..eo LBS . . • . . • • . • . . $215.00
PLATE XFMR 3COJVAC 0 1.SAMP ccs, ZIO VAC PrI,eoLBS . _•. _...•...... $215.00
PLATE XFMR: 3COJVAC 0 3.0 AMPccs, ZIO VAC PrI, 120 LBS_ S'P'i 00
PlATE XFMR: 35OOVAC. 1_0 AMPICAS. I I~VAC~"l lBS.......•... $16/5.00
PLATE XFMR: 4lXlll<46OO VAC 0 1.5 AMP !CAS, ZIO VAG~ eo lBS. . . . . . . .. S22Q.00
PlATE XFMR: eooo vcr 0 D.8 AMPccs, 11!WZlO VAC Prt. .. llBS . . . . . . . . . . $ 16/5.00
Fll.MT XFMR:5.0VCT . X1AMP. 11!WZlOVAC ~i.5lBS ................•. $ 31--50
FIl.MT XFMR: S.OVCT . ElJ AMP. llCW22!lVAC~ 13.HBS............•...• $ 1S.OO
Al.MT XFMR: 7.5VCT . 21 AMP. Ilb'111VACPrt.'_5lBS _ $ 31--50
ALMTXFMR 7.5VC'T . 75AMP. ll!ir230VAG Prt. 202lBS_ $ 96.00
F1lTERCHOKE:8.0HY 0 1.5 AMPoc. Il)KV llBS $16/5.00
SWINGINGCHOKf:s-30HY . 1.D AMP oc. 101(V 1nL. 23LBS , .••.•. S1l5.00
FlLMT.QIC)l(E; 3OAM PBi-Filaiwound RF filamofnt:Ch<lke(I.8-30 MHZl $ 12.00

ALl TAANSFORMERS AND CHOKES GUARANTEED FOR 12 MONTHS
Many 0\heI1i also Iyalleble. Writ. lor .... hI 01 quote any ""stom ....-tom.-.<:Ida,

Of Ilatunlble fWCl .

OFF-Hlf:-SllELF SPECIALS

ALPHA ",no Power T orm« $210.00
AlPHA /11m Power r om• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12111JlO
en LK·:zoo:)"'~ r,.nstonner 11~OO

COLUNS n·, PowerTl81Illlonner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 1145,00
COLLINSJOS.l F"alaTranarormer ..... ... . .. ........•.... ... ' .....•.... $265.00
COLLINS !>16F·2 Powllf T,anslonner , ...... . . .. ......•..•.. .. _ 1110.00
COlliNS KWS-l Plate Trane!"""", . . ' 1175,00
COlliNS PM-2 PoweIl'ansl"n".,.. .. ....... . .•..•..•.... ... .. . . . .. ..... S 95.00
DENTRON DTA 200)L·B Powe<T'_rormer Sl<G.OO
OENTRON MLA2500 Power Trana'ormer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $136.00
DRAKE U8 Plale Translormer .. , , ..•.• ' $166.00
DRAKE U8 Ou\tlf»td Plale T~tormer..........................• , .•... $210.00
GONSETGS&2O'l 01201 MKIV Power T.-Iormer................•.• ,.. $145JX!
HAl..LlCf\ot.FTE HT-32 01 HT-37 Power TI" oslo mel .•.••.••.•••••••..•.•. _$110.00
HEATl-I HAol0 WeniOI Plate na".''''''' , _$130.00
HEATl-I SB-22O PIa..TI..III1,.... . • . . .. . • . . .. . • . . • . . • . • • • • • . • • . • • • • • $ 136.00
HEATl-I SB-22OOu-.:lPlatllT~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $195.00
HENRY 2KPIa.. T $ll'!i oo
HENRY 2K~~ T ormer_ __ . . . . . . . .. $osoc
HENRY 3K-A PIa,. T._tormer.•.••.••..........•..................... $185.00
HENRY 3K-A OC Filler Choke ..... , _...••••.••.••.••.••.••.•..•.••.••. $ 9:1.00
JOHNSClf.l n......bolI PIal. Trwwtormef . . . . . . . . . .. . . . . . . . . . . . . • . . • . . •. $141).00
NATlONALNCL-2OXI Power T......I""'*_ , ..•..•.••.•................ $135.00
SWAN MKII 01 MK VI PowerT..nslonner $135.00

lPl1M.u W.~ljiJ!. etru.. =c
4007 Fort Blvd.. EI Paso, Texas 79930 Telephone (915) 566-5365

CIRCLE 151 ON READER SERVICE CARD

73. George. W3ASK

" Las t Minute Forecast" at the begin.
ning of th is column.)

Chances for meteor-scatter v.h.t.
openings should be pretty good bet­
ween January 2nd and 4th. coincident
with the occurrence of the Quadran·
tids meteor shower. This is expected
to be a major shower. which should
peak on January 3rd with a count of
approximately 40 meteors an hour.

Some aurora l-type openingsshould
be possi bl e during January. Fair ly
widespread auroral act ivity can occur
during the month when h.t. con­
ditions are BELOW NORMAL or
DISTURBED. Check the " Las t Minute
Forecast " for appropriate dates.

Not many trans-equatorial (T.E.)
openings are expected this month.
since a seasonal slump usually oc­
curs during January. Some infrequent
openings may be possible, however.
between southern tier states and
countries well south of the equator in
this hem isphere. The best t ime to
check for T.E. openings on 6 meters is
between 7 and 10 p.m. loca l time.

Propagation cond it ions on the h.f .
bands should be off to a good start
during January. and they are ex­
pected to remain at a high level
throughout the New Year.

A not'yet Novice, 41fz ·year·old Ali Gar·
don, granddaughter of W3ASK, is well
on her way to developing an interest
in amateur radio. She's seen here

chatting away on granddad's rig.

AlASKA
January & February. 1981
Openings Given In GMT#

""'"'Q 10 Mete<s 15 """_ 20 Met"", ....~- -...,~
"" 17·18 (1) 15-18m 12 16(11 06-12(11

18-20 (2) 16-17(21 16-18 (2) 07-11 (II"
20-22 (3) 17-21 (31 18-21 (I)
2UKlI2) 21-23(41 21-23 (2)
00<11 11 ) zscc .. ""'''""'"" caoa '"01 -02 (1) o:J..05 (II

",",,'
"" 17-18 (1 ) t5-16 411 t2·16 CIl 06(18 til

That "experienced" radio amateurt8-2O 0 16-17 0 16-18l2l C8-13 l2l
socc .. 17-20 PI 1&20 (1' 13-14411 10ok belongs to 6-year-old Brett Gar·
coo- '" 20-23 ... "m ", 07 -12 (11"
01-02( 11 ""'I' zaoc .. don. grandson of W3ASK. Brett en·

01(12l2l """., 1husias ticaJly holds down second op-0243 (1) ceca ..

""" '" position, and will soon begin to study0«6 (1)

-,~ for his Novice License under grand·

"" 18-19 (1) 16-17 (11 12·16(11 ()oI.(16 (II dad's tutelage.19-20 (2) 17-18(2) 16-18 (2)
csos '"20-21 (3) 18-20 (31 18-22 (3) 06-1 4 (3)

21·23 (4) 2O{)1 (41 22-02 (4) 14-15(2)

""'0' 01-02 (3) "'''' " 15-16 (I)
coo ra oecc '" '"'' '" ()5.10(I)'
0 1-02 II I 0J.04 (1) ~7(1) 10.14 (21'

14-15 (1)"

liole The Alas~a and Hawaii Pfooallahon CharlS are
",tended 1m disl ance g,eal'" than 1300 milliS
F Of ope nonlls over s hofle , distances, ,,~e thG p,e­
c ed ,no Sl'Io, , -so,lp P,opaoation Chart

cl'lec~ lor 8 Mele, op""'ng~ al tl"," w""n ' '''' to M.. ler
lorec.aSI " ' ing IS s ""..n a .. I.)

esee e. pl.nehon in " How To Use $I'Iort -SIo. IP Ch¥Is" on
ltle boo II Ii'll! beQonn'ng 0 1 II'I'S eot.......

' Ind ical" basI "me 10 Iis len lor 80 Me ier OPef"f>QS
Ooeninos on 160 Melel'S are a lso Ii~e ly 10 OCCU' dUlif>Q
lhose limes wtlen 80 Mele' open",o s ere shown wllh a
fore<:asl rahnll 0 1(2), or l'Iighel
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There are essentially two hurd les
which face the neophyte program­
mer. The first is becoming familiar
with the details of the programming
language, and the second is learning
how to apply those details to obtain
resul ts. Since much of this series has
dealt with the former, I am devoting
this segment to a detailed analysis of
the generation of a program. I will t ry
to show how I developed a program,
where changes were made, and what
problems occurred along the way. I
hope that the analysis of this process
will be as useful as the final result-a
program that lets you enter a OX sta­
tion's prefix and provides you with
antenna azimuth and distance for
both long and short path.

As I began to think of how to ac­
complish this task, I recognized that
much of the required mathematics
had been done in my Program For Cir­
cular Satellites (CO, Dec. 1980). There
I had provided antenna aiming inter­
matton between a stat ion and a
satellite. However, the equations
were there if one merely substituted a
distant station for the satellite. The
two requ ired equations are shown in
Table 1.

OK, so much for math (at least
that 's what I thought-more on this
later). How do I proceed with the pro­
gram? I decided to write the program
in modules. First I would take care of
the mathematical part to do the ac-

· 712 Hills ide Drive, Carlisle, PA 17013
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tua! computation. Then I would wri te
a segment to take care of converti ng
north and south latitudes and east
and west longi tudes Into
mathematical terms. Then I wou ld
wri te a part to take station prefixes
and f ind lat itudes and longitudes,
and f inall y I wou ld take care of the
long path conversion.

Listi ng One shows the first effort
after it was cleaned up as far as typos
and incorrect punctuation are con­
cerned. This mod ule was wri tten fo r
testing purposes to take two loca­
tions and calcu late the antenna
azimuth and distance between the
two. Let's see how the equations in
Table 1 were implemented here. Lines
101 and 102 simply read in four
angles-Lt , l2, L3, and L4, which will
be the home OTH longitude and
latitude and the distant station's
longitude and latitude, respectively.
Lines 110-140 convert these vatues to
radian measure since the TRSSO does
trigonometric functions with radians .
I have accomplished the conversion
using a subroutine. In general it Is a
good idea to use subroutines
wherever a given task must be done
repeatedly. It could be argued that
this task is so simple, and It is only
done a few times, so a subroutine is
not really necessary. While that is
true, use of the routine is certainly
more elegant. In each of lines 11()..140
we set A equal to one of the angles
and then go to the routine in line
1000. There A is set equal to

0.0174533 times A, thus converting A
to radians. Note that Hne 999 just
preceding the routine indicates what
the routine does and what variable Is
used. Th is prac tice is help ful in keep­
ing things strai ght in more complex
programs.

Equation One in Table 1 tells us
that 0 , the great circ le distance bet­
ween two poi nts on the globe, Is
equal to the ARCCOS of a rat her com­
plex funct ion . To f ind D in our pro­
gram I set AC equal to the quantit y
whose arccosine we will wish to find .
We then go to the subrout ine in 1100
to compute the arccosine. We need
this subroutine since the TRSSOdoes
not have the ARCCOS funct ion direct­
Iy, but it can be computed from ATN
and SOR as indicated In the Level II
Basic ma nual. When we return from
the subroutine, A has the angle we
want. We now set 0 equal to that
ang le. In lines 170 and 1SO we now
repeat the process to implement
equation Two and thereby find the
azimuth that we desire.

Now we must put things Into
human form for presentation of the
answer. Line 190 sets A equal to 0
and then uses the routine in 1050 to
convert the radian value to one in
degrees. 01 gets this value and then
in 200 01 is multiplied by a constant
to convert the degree distance to
statute miles. Then in 210 we print
out the two values . The END in line
220 is requi red, otherwise the pro­
gram would continue to line 999 and
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1000, and there it would see the
RETURN and would ind icate an error
since the RETURN was found before
any GOSUB. Line 220 stops execu­
tion, avoiding that error.

So to this point , we have im­
plemented these two equations, or at
least so I thought. Now, how can we
test this. t first ran the program, as is,
just to see that it would In fact run
and that there were no syntax or other
errors that the machine would catch. I
then made the few modifications
shown in listing Two. This now lets
me put in values for L3 and L4. When I
did that 1began trying various values
to see if the answers made sense;
they didn't. Thus we have a program
which is syntactically correc t (that is
debugged as far as th e machine Is
concerned) which does not do its l ask
correctly. I put in 81 for L3 and 10 for
L4. This gives a OX station location
just north of the equator, but just
south of my OTH. The azimuth should
be 180 degrees; it wasn't. At this
point I looked back at the equations
and at the program statements to try
to find the error. A set of parentheses
had been left out of line 170. List ing
Three has the corrected statement.
WithOut these parentheses the pro­
gram was taking the portion of the
equation above the fraction line,
dividing it by COS(l2) and then
multiplying that quotient by SIN(D).
With the parentheses correctly plac­
ed the program divides the part above
the line by the product of COS(L2) and
SIN(D) as it should.

I then proceeded with more ex­
amples and found that the azimuth
would never point to the west of the
station. It seemed that the equation
actually provided the disp lacement
from north but did not know the direc­
ti on. That is the azimuth would be 90
for a station due EAST and for one
due WEST. If I understood more about
solid trig, I would probably have fore­
seen the problem, but that's life!
However, once I understand the pro­
blem, I can correct for it. The new line
180 in listi ng Three has an addit ion to
take care of th ings. The IF statement
asks if L3, the longi tude of the OX sta­
tion , is both greater than L1 , the
longitude of the OTH, and also less
than 11 plus 3.14159. The constant is
180 degrees expressed in radians.
This IF statement then asks if the OX
station is in the hemisphere to the
WEST of the OTH. It so then the
azimuth angle is modified to 360
degrees less the calculated azimuth;
if not the azimuth is left alone.

At this point, further testing of the
program Indicated that it seemed to
perform appropriately. I then set out
to tackle the next problem-c-how to
enter values of latitude and longitude
as they are usually expressed with
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Table 1 -

D = ARCCOS(SIN(LZ)"SIN(L4) + COS(LZ)'COS(L4)'COS(L1 - L3)
Az = ARCCOS((SIN(L4)- SIN(LZ)'COS(D))«COS(LZ)'SIN(D)

LISTING ONE

100 REM FIRST MODULE TO COMPUTE AZIMUTH AND DISTANCE
101 READ L1,l2,L3,L4
102 DATA 81,41,350,10
1,0 A = L1:GOSUB 1000:L1 = A:REM CONVERT TO RADIANS
120 A = L2:GOSUB 1000:l2 = A
130 A = L3:GOSUB 1000:L3 = A
140 A = L4:GOSUB 1000:L4 = A
150 AC = SIN(12) 'SIN(L4)+ COS(12)'COS(L4)"COS(12 -13):

GOSUB 1100
160 0 = A:REM 0 IS GT CIRCLE DISTANCE BETWEEN POINTS

IN RADIANS
170 AC = (SIN(L4) - SIN(12)"COS(D))/COS(12)"SIN(DI:

GOSUB 11 00
180 GOSUB 1050:AZ = A:REM AZ IS AZIMUTH TO AIM ANTENNA
190 A = D:GOSUB 1050:0 1 = A:REM 01 IS CIRC DIST IN DEG
200 01 = DI"69.091 2:REM 01 NOW IN STATUTE MILES
210 PRINT" AZIMUTH---";AZ:PRINT"OlSTANCE- -" ;0 1
Z20 END
999 REM CONVERT DEGREES TO RADIANS:A SUPPLIED IN DEG RETURNED

AS A IN RADIANS
1000 A = A"0.0174533:RETURN
1049 REM CONVERT RADIANS TO DEGREES:A SUPPLIED IN RADIANS

RETURNED AS A IN DEGREES
1050 A = A"S7.29S78:RETURN
1099 REM COMPUTE ARCCOS:AC SUPPLIED AS ARGUMENT. RETURNS A AS

ARCCOS IN RADIANS
1100AC = -ATN(AC/SQR(-AC*AC +1 )) + 1.5708:A_

AC:RETURN
LISTING TWO

CHANGES FOR TESTING

101 READ U ,L2
102 DATA 81 ,41
103 INPUT L3,L4

LISTING THREE

FOR NEXT VERSION DELETE LINE 103 AND ADD THIS SECTION

10 INPUT"ENTER LONGITUDE OF OX STATION (INC E OR W)" ;LO$
20 INPUT"ENTER LATITUDE OF OX STATION (INC N OR SI";LA$
30 L3 = VAL(LEFT${LO$,LEN(LO$) -l l1
40 IF RIGHT${LO$,1 ) = " E" THEN L3 = 360 - L3
50 L4 = VAL(LEFT${LA$.LEN(LA$) - 11)
6OIFRIGHT${LA$.1) = " S" THEN L4 = 360- 4

LISTING FOUR

170 AC = (SIN(L4) - SIN(12)'COS(D)II(COS(12)"
SIN(DI):GOSUB 11 00

180 GOSUB 105D:AZ = A:IF(L3 >U AND L3<U + 3.141 59)
THEN AZ = 360 -AZ:REM AZ IS AZIMUTH TO AIM ANTENNA

LISTING FIVE

5 INPUT"ENTER OX PREFIX" ;P$
7 FOR I = 1 TO 10:READ CL$.LO$.LA$:IF CL$<> P$ THEN NEXT
10 DATA G, 0.1W. S1.4N, F, 2.2E, 48.9N, CT, 9.2W, 38.6N, Dl,

13.4E. 52.5N. SV. 23.8E, 38N. 4X. 35E. 32N. UK. 37E. 56N. JA.
,.0E. 35.5N. ZS. 18E. 34S. ZL. 175E. 37S

20 IF I 10 THEN FOR J = I + 1 TO 10:READ AS,BS,C$:NEXT

LISTING SIX

220 LZ = AZ+ 180:IF LZ >360THEN LZ = LZ - 360
230 LD = 24872 - 0 1
240 PRINT " FOR LONG PATH":PRINT " AZIMUTH-·--";LZ:PRINT

..DISTANCE·_·..·LD•
250 END

Say You Saw II In CO



N,S,E, and W. listing Four shows
how this was done. Lines 10 and 20
permit input of a latitude and
longitude in the usual fashion. We
would now have a number such as
80W for longitude and 40N for
latitude. For west longitudes we want
the number before the W. For East
longitudes we want 360 minus the
number before the E. (A bit of staring
at the globe may convince you th is is
true.) How do we do that? First I set
L3 equal to the numerical value of the
number to the left of the E or W. I do
this by assuming that the string
entered as LOS consists of a number
followed directly by a sing le letter.
The LEFTS(LOS,LEN(LOS)-l) function
truncates the single letter leaving a
string representation of the number
and the VAL functi on provides the
numerical value. Then in 40 we check
to see if that right-most character
was an E. If so we set L3 equal to 360
minus L3. In lines 50 and 60 we do the
analagous th ing for the latitude.
When this module is added to the pro­
gram and line 103 is deleted, we can
now enter a latitude and longitude
from a map and the program will pro­
vide the information we want.

That's nice, but most of us wou ld
not want to sit with a map and look
stations up every time we wanted an
antenna heading. listing Five shows
additional statements to take care of
this task. I have only done the beginn­
ing by providing data for 10 OX call
prefixes. To be useful you would have
to provide many more. In line 5 we
enter a OX prefix. Line 7 then has a
FORINEXT loop which begins by
reading In CLS, LOS, and LAS. After
these are read In from the DATA
statement, we check to see If CLS is
different from P$. If so we look at the
next set of entries. When we find a
match we exit the loop. Note that
there is no protection for what would
happen if none of the prefixes in the
DATA list matches. In that case we
would get the value for ZL, the last en­
try in the table . Line 20 then reads
through the rest of the data list so
that things will be set up correctly for
the read in line 101. The old line 30 is
simply deleted. The statements in
line 20 could be avoided by replacing
the READ in 101 with two LET
statements.

Finally list ing Six has the few
statements required to give the long
path data. This is done simply by add­
ing 180 degrees to the azimuth and
correcting if the sum is more than 360
and by f inding the long path distance
as the d ifference between the earth 's
circumference and the short path
distance, 01.

And as they say in the big leagues,
that's all there is to it!

Say You Saw II In CO

We Guarantee
alityand

~rfo ce
With Every Crystal'

In the manufacture of quartz crystals, certain limits
must be adhered to when finishing the unit. Such

limits are often held to better than .001% for
commercial applications.

Tolerances of this magnitude mean nothing unless the
oscillator is the exact reproduction of the oscillator
in which the crystal was calibrated . This also applies

to wider tolerances.

We store crystal processing specifications for more
than 7,000 types of old and new communication

equipment in our computer files. This enables us to
provide the customer with custom crystals at a

minimum of down-time.

'We guarantee our crystals against defective
materials and workmanship for an unlimited time

when used in the equipment for which they
were specifically made.

Orders may be placed by Phone: 405/236·3741 •
TELEX: 747-147 • CABLE : Incrystal • TWX:

910-831-3177· Mail ; International Crystal Mfg. Co.,
Inc., 10 North Lee, Oklahoma City, Oklahoma 73102.
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NEWSNlEWS OF ON-THE-AIR COM PETITION

Calendar 01 Events

CQ WW 160 Meter Contest
CW-Jan. 23-25 SSB-Feb. 27-Mar. 1

Starts: 2200 GMT Friday
Ends: 1600 GMT Sunday

Complete and detailed rules will be
found on page 57. Now that we have
added a phone section to the contest,
we are giving more details to the rules,
especially the disqualification clause.
In a one-band concentrated activity

fact, the f irst five scorers in the '79
contest all broke the old record.

Hopefull y that should clean-up
most of the glaring errors. There are
always bound to be some that are
overlooked.

Since this is being written in Octo­
ber, little thought was given to the fact
that you will probably be reading this
just before the Holiday season. But I
did remember and extend my very best
wishes for a most Happy Christmas
and all good things for 1981.

73 for 1980, Frank, W1WY

A dd another Trophy to the 1980 list
of more than 50 awards in our World
Wide DX Contest. This one is being
donated by Don Thomas, N6DT for the
Top U.S.A. 28 MHz Phone score.

The Yasme Foundation is also
donating an award to be known as
" The Yasme Award" for the winner of
the Muttl-operatcr Phone Contest Ex­
pedition.

Doug Zwiebel, WB2VYA previously
has been announced as the donor of
the U.S.A. Multi·Opr. Single Xmtr. CW.
award.

The new list now reads as follows
for the 1980 contest:

U.S.A.-28 MHz Phone-Don
Thomas, N6DT (new)

World-Phone Muttt.Opr. Contest
Expedition-The Yasme Foundation
(change).

U.S.A .-C.W. Muttl -Opr . Single
Xmtr.-Doug Zwiebel , WB2VYA (new).

Bill Schneider, K2TI who has been
donating the awards for both phone
and c.w. Muttt-Operator Expeditions,
has agreed to relinquish the phone to
the Yasme Foundation, which is quite
appropriate, since lloyd and Iris Cot­
vtn of Yasme are constantly on an ex­
pedition of some kind.

The Yankee Clipper Contest Club,
who is the sponsor of the Single Oper­
ator CW. Expedition, is also picking
up the donation for the 1979 contest.
This was listed in error as a CO spon­
sorship.

Now to clear up a few other errors in
the C.W. results.

The donor of the CaribJC.A. award
is Jim Neiger, N6TJ, not N6JT. Same
error last year. (Mort Grotenstein,
N6JT shou ld donate an award for all
the exposure he is getting. Hi!) Sorry
about that Jim, an ole' contester like
you deserves better recognition. It
won't happen again.

TG0AA with a score of 2,411 ,520
was listed as a Multi-Mult ! entry, when
actually it was a Single Transmitter
operation.

In the All Time Records list we
overlooked the fact that K1AR's win­
ning score was a new U.S.A. All Band
record. His 2,635.224 score replaces
W3RJ's old '78 record. As a matter of

14 Sherwood Road,Stamford, CT06905
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Jan. 3-5
Jan. 10-11

tJan.10-l1
Jan. 17-18
Jan. 17·18
Jan. 17·19
Jan. 23-25
Jan. 24·25
Jan. 2~26
JnJFb 31 ·1
Feb. 7-8
Feb. 7-8
Feb. 14-15
Feb. 14-15
Feb. 21-22
Fb/Mr 27·1
FblMr 28-1
FblMr 28-1
FblMr 28-1
Mar. 7-8
Mar. 14-15
Mar. 28-29
Apr. 8-9
Apr. 1~16
Apr. 2~26

tNot Official

ZERO District aoo Party
Hunting Lions Contest
YU eo M CW. Contest
AGCW OL ORP CW
Intern. 160 Meter Phone
ARCI aRP SSB Contest
CO WW 160 CW Contest
Texas 000 Party
Classic Radio Exchange
French C.W. Contest
lWO Land oso Party
RSGB 7 MHz Phone
QCWA CW 000 Party
YL-OM Phone Contest
ARRL CW. OX Contest
CO WW 160 Meter Phone
French Phone Contest
RSGB 7 MHz C.W.
G - aAP CW. Activity
AAAL Phone DX Contest
aCWA Phone aso Party
ca ww wpx sse
OX-YL to N.A.·YL CW.
DX-YL to N.A.-YL Phone
King of Spain Contest

like the 160 Contest, operating ethics
and a close observance of the rules
are a must.

II has been gratifying to us that in
the past 99% of the entries submitted
were honest logs, and therefore no
penalties were imposed. But it's that
1% that we are concerned about. Be
assured that all logs will be closely
checked.

We expect to get some flack lor
adding another contest to the Winter
Calendar. That makes four of them
within a period of three months. But
when would you expect to schedule a
160 activity but in the winter months?
And who would you expect to run a
160 phone contest but the orig inal
organizers of the tst Top Band com­
petition back in March 1960?

Good luck to each of the three 160
sponsors; at least one of us should
come up with a good weekend.

ZERO District QSO Party
Starts: 2000Z Sat, January 3
Ends: 0200Z Mon., January 5

This year'S party is again being
sponsored by the Mississippi Valley
Rad io Club. The Zero district covers a
lot of territory, so a lot of activity can
be expected, hopefully from some of
the rarer areas.

Stations outside the Zero district
may work Zero stations only, but Zeros
may work bOth in and out of district
stations. The same station may be
worked once on each band and mode,
and mobiles in each county change.

Exchange: RS(T) and aTH. ARAL
section and county for Zeros, ARRL
section only for others,

Scoring: For Zer05- Total asos
mult iplied by (Zero counties + ARRL
sections + DX countries) worked.

For others-Total asos multiplied
by (Zero ARRL sections + Zero coun­
ties) worked.

Frequencies: C.W.-3560, 7060,
14060, 21060, 28060. S.S.B.-39OO,
7270, 14300, 21370, 28570. Novice­
3725,7125,21125,28125,

Awards: Certificates to the top
scorers in each ARRL section and
each DX country. Also to the top

Say You Saw It In CO



. Sk d . mm dC\'gn ma l C\ lhe fn ~ \' · III " X ·l'I . appro ' cd"
and requirC\ no j!u ~'ing .

More Useable Antenna for your Money

• Heavy dUI)' air ·wound inductors JlI:rmil co rrect rc-.:ma ncc
on 80 and 40 meier , and ca n be adju,tN fo r IO"C'1 SW R
un . hC\c." band, .

• No lo"y tr ap or Uf,,,ght ly, wind -catching "top hal' ".

• U, eabk on adj al'ent MARS frcllUCnl'ie, with little or no
adj u' " 11Cnl .

• Lo nger demenl ' mea n greate r bandwidth and ,ignifi ·
cantly higher clficicn l'~ fm -upenor 10"'·anglc DX per ­
rormance.

AGCW·DL QRP Contest
Starts: 1500Z Sat., January 17
Ends: 1500Z Sun., January 18

usual signed declarat ion with your en­
try. Check your log carefu lly. Taking
credit lor duplicate contacts in excess
013% of the total made may mean dis­
qualif icati on.

Mail ing deadline is March 1st to: YU
DX Club of SRJ, P.O. Box 48, 11 001
Belgrade, Yugoslavia.

Multiplier: Each DXCC including
your own, and each YU prefix worked.

Final Score: Mult iply total OSO
poi nts by the sum of OX countries and
YU prefixes worked.

Awards: Cer tifica tes to the top
scorers in each country, 2nd and 3rd
pl ace award s were ju stif ied . Call areas
in W /K, VE, PY. VK, ZL, JA and UA9 &
UA0 will be considered separate areas
for awards. There are also Trophies lor
continental leaders.

Include a summary sheet and the

• Compare active element lengths "Band for
Ba nd " . fo r the H F5V-1I 1 and any multi-trap
design o f simila r height; when il comes to SWR
band widt h , e fficiency, a nd overall perfo rm­
a nce, there 's reall y no comparison ! And if
yo ur rig covers 160 meters. wha t ot her an tenna
o ffers six-band ca pability?"

Only Butternut 's HF5 V-1I1 with
Diff erential Reactance Tuning leares
the entire antenna active on 10, 20, 40,
and 80 meters! On J5 a loss-free linear
decoupler provides a f ull unloaded
quarter-wave conductor (with the ad­
added advantage of decreased wind
loading and lo wer center ofgravity),

" Hunting Lions" QSO Party
Starts : 1200 GMT Sat. , January 10
Ends: 1200 GMT Sun ., January 11

Sponsored by Lions International
and coord inated by the Lion Club of
Rio de Janei ro, Brazil, this activity is
between Lions and non-members. The
objective: " to create and foster a spi rit
o f international understanding and
cooperation" among Lions and ama­
teur radio operators.

Exchange: Call, eso no. and RS(T).
Lions or Leos wil l also include their
cl ub name.

The same sta ti on may be contacted
once on each band, 10 through 80,
both phone and C.W., but each mode is
scored separately.

Scoring: One poin t for contacts be­
tween stations with in the same coun­
t inent, 3 poin ts if between different
con tinents . There is a bonus of 1 adrfi­
ttonat point if OSO is w ith a member of
a Lion or Leo club, and 5 extra points if
you contac t a member of the Rio de
Janeiro Arpoador Club.

Total OSO points is your score.
Awards: Will be made for both

phone and c.w. A Trophy for t s t place,
Trophy Medall ion for 2nd place, and a
Plaq ue for 3rd place. There are also
medall ions for the 4th through 10th
places. Each partic ipan t wi ll receive a
certifi ca te.

It is suggested that you wr ite to
Lions Internat ional, AU: Robert Cyw in­
ski, 300 22nd Street , Oak Brook, II I.
60570, or the Arpoador Club for adrn­
ttonat informat ion.

Logs mu st be submitted no later
than 30 days after the end of the party
to: Lion Club of Rio de Janeiro Ar·
poador, Rua Souza Lima no. 310, Apt.
802, Rio de Janeiro 22081, Brazil .

Novtcertecr mtc tans and a spec ial
mobile c lass.

Mai l ing dead line is February 15th
to: Mississippi Valley Radio Club,
W0SI, 3518 W. Columbia, Davenport ,
Iowa 52804. Include a large s.a.s.e. lor
log forms or copy of the results.

YU 80 Meter CW Contest
Starts: 2100Z Sat. , January10
Ends: 2100Z Sun.• January 11

The YU OX Club is making this an
annual affair to sti mulate more act ivi­
t y on 80 meter c.w. Both sing le and
mul ti-operato r are permi tted.

Exchange: RST plus a progressive
OSO number (579001, etc .)

Scoring: Contact s between stations
in the same country 1 point. With other
countries on the same continent 2
points. With countries on other con­
t inent s 5 points . With YU stations 10
points.

• \\ 11 h opl iunal T BR. ' !Ill

~ fa k:'" BUTTERNUT ELECTRONICS CO.
-0.-0.~~"",,j ~ v \E l ~," ) P .O. BOX 1411 SAN MARCOS, TX 716U ~~

..... ~' . '-.:.--'" Phone : (S12) ,..,.111 ~ .....

Par. 31'f'hed 101 Req uC\1frtt <;eal aIO@u"IOOa\'_
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Plene lend ~Il rUder inquiries directly

GEM·QUAD FIBRE·GLASS
ANTENNA FOR 10, U ,.and lOMETERS

OEM QUAD PRODUCTS LTD.
Transcona , Milnitoba. c..n.ada Rle 2ZS
So. 53 Telephone (104) 866"3338 ARCI QRP sse Contest

Starts: 2OO0Z Sat., January 17
Ends: 0200Z Mon ., January 19

Sponsored by the OAP Amateur
Radio International , this one is open to
both members and non-members .(Two
OAP contests on the same weekend?
That should make it interesting even
though they are on different modes.)

Exchange: AS, state, provi nce or
country, and OAP membership num­
ber for members. Non-members wil l
send their power input.

SCoring: Contact s with a member 3
points, non-member 2 points, stations
other than WNE 4 points. The same
station may be worked on each band
for OSO and multiplier credit.

There is also a power multiplier :
Over 100 watts input 1.
25to 100 watts input. 1.5
5 to 25 watts input 2.
1 to 5 watts input 3.
Less than 1 watt input 5.
Bonus points: Stations powered by

solar or wind power can add 300
bonus points to their total score.
Emergency power, batteries, etc., add
100 bonus points.

Final Score: Total OSO points x
(state + provinces + countries per
band) x power multiplier + bonus
points.

Frequencies: 1810, 3985, 7285,
14285,21385,28885,50385.

Awards: Certificates to the highest
scoring station in each state, VE prov-

Multiplier: One for each U.S. state
(48), one for each VE province (13), and
3 points for each OX country worked.

Final Score: Total OSO points times
the total multiplier points.

Awards: Certificates will be issued
in each category, in each state, each
province and each OX country.

U.S. and VE stat ions are expected
to observe the gentlemen's agreement
not to transmit in the " OX Window"
1825·1830 MHz, which by mutual
agreement is reserved for OX stations
(operation will be split frequency).

A summary sheet , multiplier check
list and a dupe sheet for logs with 100
or more contacts is also required.

Disqualification may resul t if power
used is in excess of that authorized for
a given area, if there are irregularities
in logging, and if there are excessive
duplicate contac ts that would reduce
the final score by more than 2% of the
total.

Log forms and additional lntorrna­
tion are available by sending an
s.a.s.e. to WA2GZB.

Mailing deadline for contest entries
is February 21st, and they go to: Dan
Murphy, WA2GZB, P.O. Box 195, An­
dover, N.J. 07821.

International 160 Phone
Contest

Starts : OOOOZ Sat., January 17
Ends: 2400Z Sun., January 18

Sponsored by 73 Magazine, this one
made its debut last year. To my knowl­
edge th is was the first time there has
been a OX phone contest on the Top
Band.

There are two classes, single oper­
ator and Multi-operator, single trans­
mitter. Single operators are limited to
30 hours out of the 48 hour contest
period. Multi's can operate the full 48
hours.

Exchange: AS and OTH. State for
the U.S., province for Canada, and
country for OX stations.

Points: Each OSO is worth 5 points.

Thi s is the winter edition of this
Contest organized by the AGCW·OL.

II's a c.w. only, all bands 10 through
160. The same station may be worked
on each band for OSO credit.

There are 5 classes as follows:
A.-Single Opr., 3.5 watts or less.
B.-Single Opr., 10 watts or less.
C.- Multi-Opr. , 10 watts or less.
D.-ORO stations, over 10 walls.
E.-SWL's
Mult i-Opr. stations may operate the

full 24 hours: all others must take a 9
hour break.

Exchange: RST, OSO no., and power
input. Add X if transmitter is crystal
cont rol led. (559001/5x), (579OO110RO).

Points: OSO with own country, 1
point . Other count ries own continent ,
2 po ints . OX outs ide other continent, 3
points. Crystal controlled stations
double above. Crystal controlled sta­
tions are limited to 3 crystals for each
band.

Multiplier: One for each country and
each OX contact.

Final Score: Total OSO points times
the multiplier on that band. Add the
sum of the scores from each band for
fi nal score.

For scoring purposes call areas in
JA, PY, VE, WIK and ZS are counted as
mu ltipliers.

Awards: Certificates to the first
three places in each class and each
band.

Special log sheets are available
from the Contest Mgr. (s.a.s.e. and 2
IRCs). Include one IRC with your entry
for result s.

Your log must be received no later
than 6 weeks after end of contest by
Contest Mgr., Siegfied Han, OK9FN,
Spessartst rasse 80, 0·6453 Seliqen­
staot , Fed. Republic of Germany.

(N4BP with a score of 6149 was the
wi nner of the 1979 Class B summer
co ntest, and the only U.S.A. entry.)

42 .00
4 .9 5
6 .50

_9 .95
19.95
19.95
4,50

1295

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

5894A
6146
6360
7360
MRF 454
MRf 458
MRF 475
2N6084

Buv two elements now - a third
and fOIJrth may be added later with
little effort.

Get a maximum structural strength
with low weight. using our "Tnde­
tic" arm s,

~
TWO Elements $159

"" I Extra Erements s t ta

Price is
. F.O.B. Transcona

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHERE

NEEDED

Semiconductors, Full Line Of
Sylvania ECG Replacements, Carried
In Stock.
All Mator Manufacturers Factor-;'
Boxed Receiving Tubes At A Di..
count, Hard To Get Tubes

Minimum Order 125.00. Allow
$3.00 For UPS Charges. Just Call!
Toll Free Number: 800-221­
5802-3 Out Of Town. Phone Number
(212) 633·2800 City. TWX
710-584-2460 ALPHA NYK.

-44J/'u Ctclronic~, s:
1385 39t.h 8TREET BROOKLYN. N.Y. 11218

T.l. 212-833-2800

TUBES, SEMICONDUCTORS,
DIDOES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETAON

3-500 Z 93.50
4X150A 39.00
4CX250B 45 .00
6LF6 3.84
SLQB 401
6KD6 405
57281T160L . 37.00
807 4.95
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Get the
BEST

for Less!

°DlODE
5WlTCHING BOARDS

Flcnda .... he •• MId.'II> tu.

(f OREIG N MId U,.... ...... )

: :

T. Aoeue - FB8Z St Paul-et Amsterdam
- FG Guadeloupe - FG S1. Marttn . FG
S1. Barthelemy - FH Mayotte - FK N.
Caledon!e -FK Loyante - FK Chester­
field-FM Mart in ique - FO lIes-du-Vent
-FO ttes-sous-te Vent - FO Marquises
·FO Gambier - FO Rapa -FO Hes Au­
strales - FO l. Tauamotou -FO Clipper­
ton - FP St Pterre-et-Miquelon ·FR Reu­
nion - FRiE Europa -FAIG Glcrteuses
·FRIJ Juan-de-Nova -FRfT 'rromettn
-wan!s FW . FW Futuna - FY Guyane
-YJ N.Hebrides.

Single operator stations are limited
to 36 hours of operation out of the
48-hour contest period .

The same station may be worked on
each band for OSO and multi plier
c redi t.

Exchange: RS(T) plus a 3 figure OSO
number. French stations will include 2
figures or letters to identify their OTH.

Points: Three points for contacts
between stations on the same contl­
nent, 10 poin ts if other conti nents.

Multiplier: Each French department
and country worked in above list , on
each band.

Final Score: Sum of all aso points
multiplied by the sum of the multiplier
from each band.

Awards: Certificates to top scorers
in each country and each U.S. call
area. In the past , contest contacts
have been accepted for the many
French awards.

Include a summary sheet with your
entry showing the scoring, multiplier
list for each band, etc.

l ogs go to: REF French Contest,
AU: Lucien Aubry, F8TM, sq. Trudaine
2,75009 Paris, FRANCE.

• • •_ N N

8-POLE Fil

.,AESU I ISS EACH

Ayailable '" penIUl I . 2 .. """
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........1oClUm" 1*"''' .......
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~~~~~~~~~~~~~~~~~~~~~a f .. ~-4iM' 521 ppd.
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transmitter type (i.e. home brew, 807
final . etc.). Also any other interesting
information.

Scoring: Add number of di fferent
transmitters, receivers, and state ,
provinces and OX countries worked on
each band. Mult iply that total by the
number of OSOs made on all bands.
Mult iply that total by your Classic Mut­
t iplier, total years old of all trans­
mitters and receivers used (3 OSOs
minimum per unit). If your equipment
is a transceiver, multiply age by two.

Frequencies: C.W.-60 kHz up f rom
band edge. Phone-3910, 7280, 14280,
21380, 28580. Novice- 3720, 7120,
21120,28120. (Try 20 on the half hour
and 15 0n the three-quarter hour.)

Awards: Certificates will be awarded
tor the highest scores, longest OX and
" unusual achievement."

send logs with comments, pictures,
anecdotes, etc . to: Stu Stephens,
KBSJ, 1407 Hollyrood Rd., Sandusky,
Ohio 44870.

French DX Contest
C.W.-January 31 & February 1
Phone-February 28 & March 1

Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

Like last year, the exchange will be
Iimitl d to working French Europeans,
French overseas countries and Ter­
ritories as per the following list:

Continental France, 95 departments
(two figures in the exchange).

Armed Forces in DL (DA 112).
Overseas countries and territories:

FBBW Crozet - FBBX Kerguelen - FBBY

Texas QSO Party
Starts : ooooz sat .• January 24
Ends: 2400Z Sun .• January 25

This is a new one organized by the
West Texas A.R.C. The same station
may be worked on each band and each
mode, and mobiles upon each county
change.

Exchange: eso no., and QTH Coun­
ty for Texas . State, VE province or
country for others.

Points: Texas stations score 1 point
per phone contact, 2 points if on c.w.

Non-Texans same as ebcve. how­
ever Texan phone mobiles are worth 5
points, c.w . mobiles 7 points.

Mu ltipl ier: Texans use states, VE
provinces and OX countries worked tor
their multiplier. Non -Texans use Texas
counties (max . of 254).

Frequenc ies: C.W.-3575, 7055,
14070, 21070, 28090. Phone-3940,
7260, 14280, 21370, 28600. Novice­
3710,7110,211 10,28110.

Awards: Certificates to the top
scores in each state, VE province and
OX country, and top ten Texans . There
are also plaques fo r the overall win­
ners in 7 different catagories: U.S.,
U.S. Novice, VE, OX, Texas fixed,
mobi le and Novice.

All logs must be received by March
15th and go to: Tom Horton, K5110,
2708 Halifax, Odessa, Texas 79762.

Classic Radio Exchange
Starts : 2100Z Sun., January 25
Ends: 0400Z Mon., January 26

This is the winter edition o f th is
unusual activity sponsored by the
Southeast A.R.C. of Cleveland, Ohio.

Object is to restore, operate and en­
joy older equipment with like-minded
hams.

A c lassic radio is defined as any
gear built since 1945, but at least 10
years old , an advantage in the contest
but not required in the exchange.

The same station may be worked on
each band and mode and with dif­
ferent equipment combinations . Non­
contestants may be worked for credit.

Exchange: Name, RS(T). state, prov­
ince or OX country, and receiver and

ince and country with more than two
entries.

Include a summary sheet showing
the scoring, equipment description
and other information with your log.
Also send a large s.a.s.e. for a copy of
the results.

Logs must be received no later than
March 25th and go to : QRP ARCI Con­
test Chairman, Edwin R. Lappi ,
WD4LOO, 203 Lynn Drive, Carrboro.
NC 27510.
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electroJUc~

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

ltoQ "HI 10 2!lO11 IIIIH. DOWN CONVERTER
Th'. ' ltCe'_I' tun,bt... , . ngll 01 1900 '0 2500 me .rId IS ,nl,,,,""" 'or amateu' rad'o USe . The local OSCIll ator " oo l1 . gl1 tQlltrOlied (1 .11) ma ~,,"O In.e j·I range ' PPfo..m'll1l ~ ~

1088 me (C hannel. 2 10 1\

PC 80AADWITHDATA ....... ..•....•..•..•.••..................... ...... .........•..•.••....... ............................................. .SUI.99
PC BOARD WITH C HIP CAPACITORS 13 •..••••••.••.•••••.••••••••••••.••.••••.••.•..•.•• .•.•• .••.••.• .••• _•.••••• .••••••••••••••••••.••••.•.••.•. $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLV . • ..• .. . . • .. • . • • . • •. • . . •. • • . • .. • . • • .. • • • • • •.• , •••• •.... • •••.•• .••••• .• ..•.•• .•••• ..•.•..•..•.• ..••.• •169.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6e03 ••••• • .• ••• • .• . .• . .• .• . .• . . . ..• .• ... . . ••••• • .• .•• . .•••• . . . .••.• . .••.• . • . .. . . • .. . .• .... .. .$89,"
PC BOARD ASSEMBLED AND TESTED .......•..... •.. •.......•.• , • . . . •• • , •• , • •••..••. •..........•.... •....... • •.... • •. •.. , •• " . , ••• . . , •••• .• , •.• .$99.99
PC BOARD WITH ALL PARTS FORASSEMBLY, POWER SUPPLY AND ANTENNA . •.. • . . •. • . • • .. •. • • . _. • , ••. .•.••.••.••.••.•..• .••.•• .•..• .•. .•..• .••.•. $159.99
POWER SUPPLY ASSEMBLED AND TESTED .••.•• .•.••.••.••••.•..••.•.••.••••.•..••.••.•.••••.•••••.••••..•.••.•• .•.••.••.•..••.•.••.••.••.•.••. . '"'V99
YAGI ANTENNA. ' LONG APPAQX. 20 TO 23dB GAIN .. • • . • •. • . • • . • . . • . • • . • • • •. . • • • • . • . • • . . • . • • • •. • • . • .. • . • • . • •. • • . • • • • . • • . • • • • , ••.•••••••.•• .••••. . .$58 99
YAGI ANTENNA. ' WITH TYPE (N. BNe. SMA Connec;tor) •••.•.•••••••..• .••.•• .•.••. • .••.•• . .•••• • •.••• • , • • • • • . • • . • • . • . • • . • • . • . • • . • • . • . . • . . • . • • . •. • _SM."
2300 MHz DOWN CONVERTER

Include·s<;,onYerle, mOl,lnted In .nten na, power l uppty. Plus 90 DAY W"'RRANTY .. ••. •.... • , •• • • , •• . . • . . . . . . .• . . • . . , . . • . .•••• .•••. .• . .• .. . ..... . • . .•. .$259.99
OPTION 11 MRF902 in l ' ont . lId. (1 dB nOiMligu' e) . •.. •. . •.•.. • • • •. • , •• .• , •. . . •..• .••.•..• .•....••..•. ••••..•..•.•• .•..•.••.•.••.•••• . .• , •••••.•.. ,$2ll9 99
OPTION 12 2NM03 in Iront .-nd. ~ dB noIH l igurej ••••••••.••.••.••••.••••.••.••.•..••••••. . _•••.••.•..•.••.••.•.••.••••••••••.••••.•• .••••..• .••.•. S359.GG
2300 11IHZ OOWN CONVERTER ONLY

10dB NOI.. F,gu'. 23dB g.,n.n Do ,Ih N <;onn.lnpul F <:onn. OulPUI . $1. 9.99
ldB NOI" F,gu,e 23dB g.in in bo x i lh N <;onn, Inpu t F <;onn. Output . , .. $169,99
5dB NOi" F,gu'. n dB g.in in box with SMA<;onn. Inpu l F <;onn. OUlpul . ' , ,$189 99
PC 80ARD FDR 5dB UNIT WITH DATA , ... ......• ..•.•..•....•.• ,... .... . . , ••. •.••.•..••••.•..•.• . ..••.••.••..•.••.•. SM.oo
PC BOARD FOR 5 dB UNIT WITH ALL PARTS FOR ASSEMBLY , _ .•.•..•.••.•.••.•.••.•.••.••.••••.. ,$139 99

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

Shipplng.nd H.ndling COl!:
Rec.'YI' Kil$ Ind $l.!iO. Po.... , Supply add S2.oo, Anlennl illld $5.00. Option 112 add $3.00. FOf <;omplete syslem ildd $l .!iO

$15 00

.. ,$6,00

"' '''

, . ... STOO

HOWARD/COLEMAN TVRO CIRCUIT BO"'RDS
DU"'LCONVERSION BO"'RD ..• ,.... saoo
This boa,d p<oYollIs <:on_s'on I,om the 3.1'" 2 Dlnd Ii'SIIO 900 11IHz ...he<e gil,n Ind bilndPilSS Iolte'ing il'" p<O'ItdeoJ .nd. second. 1010 MHz. The boiI'd <:onlil'''' both 10<;.11
os<;illilt0<5. one Io xed Ind lhe Olhe< Yil"aDie. ilnd lhe second mi• .,. Const,uellon 's g,eatly $Imptiloed by the u" ot Hybrid IC Imp"l_s 10< lhe ga ,n stage'S Ba,e boardS <;os1
sa and u 's estimaled I~I pans 10< c:onsln><:lion w,11 <;051 $210 INole: The IWO AVl n le!< VTO's <>c<;ounl '0\" S2~ ot tn,s <;os1.)
UpFCHIPC P CITORS.. .. . .••. ..
Fo< use with dual ccrweencn boiI'd. Con",sls of 6·.' pF.
10MHZIFBO RD .. . . ••...•..• .cs.oc
This C'r<;ui! p<O'Ioll1s ..boul .tJ dB g..,n ....,I"!iO OIlm input Ind OUlput imped..nc;e. It ;s cles'g"'" 10 d"'" l he HOW...ROICOLEMAN TVRO Oemodulllo<. The on-t>ooan:ll)and
pass loll., ~n tie luned 101 Dlnllwldtns belw"" 20 ilnd~ MHz w,lh .. paSSbilnd rippleolless t""'n 'I> dB. Hybnd ICe I'e us«l 100- lhe ga,n Slages Ba'e boIordS<;()$1 125. It 's
esl,maled t~1 PI"" too- c:onStfUChon ....,11 <;OSI less lnan $010.
•01 pF CHIPCAPAcnORS . ..• .•.•.. ..
Foo- u.... w,th 70 MHZ IF Board. Cons'sls 017·,01 pF.
DEMODULATOR BOARD . , .•.•... , ..•....•.. , _. . _...... $010.00
T",s cu<;uil l akes lhe 10 MHz <;enl., trequency satellile TV sign.IS in the 10 10 200 m,II'Yolt '.nge.d<tle<:ts t1'lelTl using. phase to<;ke<:l~. dMmpl,..,...es and "1I",s the
'esun Ind ampl'''es the 'Hutt to p<oduce Ilanll<o'd NTSC YIdeo . 01"'" OUlputs .nclude 'lie aud;o s.ub<;a.nief. I DC ¥OIlage p.oportoona' 10Ille St,eng l " o' 'lie 11) 11IHZStgna l.
Ind AFC ¥OIllge <;enl",e<:l II ilbout 2 YOlts DC, Tile bilre boiI'd cost $010 and 10111 PI"S casl less I".n S30
SINGLE AUDlO .•.•.. .. . . $1~.00

This enecn re<:OYefS Ihe iludlo sillO.ls trom Ihe 6.6 MHz trequen<;y, The Miller 9051coilS are tu ned to PiSS t"e 6.6 MHz subcemer and Iha Mille' 9052 coil hmes 10' ,ecoyery
01 the audio
DUALAUDtQ
OupllC.lte 01 tile s.ngle au<hO bul a lso OOYe<S lhe 6.2 'I• .
DeCONTROL ... , ...... " .•.. ,.
Tn,s ClfCU,t <:ontrols ttle VTO·s. AFC ilnd the S Mate,

TERMS:
WE REGRET WE NO LONGER ACCEPT B"'NK C"'RDS.

PLEASE SEND POST...L MONEY ORDER. CERTIFIED CHECK. C"'SHIER'S CHECK OR MONEY ORDER
PRICES SUBJECT TO CHANGE WITHOUT NOTICE WE CHARGE 15'\'0 FOR RESTOCKING ON ANY ORDER

ALL CHECKS AND MONEY ORDERS IN US FUNOS ONLY,

ALL OROERS SENT FIRST CLASS OR UPS

AU PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COO ORDERS FOR $2S,00 OR OVER. ADO $2.50 FOR COO CHARGE.

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES

WE ALSO ARE LOOKING FOR NEW AND USED lU6ES.
TEST EQUIPMENT. COMPQNENETS ETC.

WE ALSO SWAP OR TRADE.

FOR CATALOG SEE JANU...RY. 1980. 13 Magaz,ne, 10 Pages.

(602) 242-8916

2111 W. Camelback
P hoenix, Arizona 8501 5
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Z Toll Free Number
800-528-0180

elee t r0'Ue~ (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSiSTORS.."""'" 3$0 M Hz Prnca« Divi<IlItry 10'11 S\I. !!IO no• PRICE TV" ,"RICE TV" ."'C.
.....'00 350 Mttz Pr~.'" On<~ by~ ,.. 2""!lel " 5.00 ,."'" sa.1S MM l 550 " 0.00
ncsccc 650 101Hz PtescaJ.. o..,;oe bJ 10'11 18.50 '""., 15.00 2NS5el lUIS MM1~ .. CO
ncstoc 650 "'1'1: PtescaJ.. 01_ by 51$ 115.50 '""" 15.00 '""" 22.15 hIIMI~ ..'"ncescc 1 GMI~ tIy 24&'256~.. "" '""'" 15.00 2N~1 .CO hIIMt601 ''''l1C1OOC 600 MMz Flip/Flop * ,' 11 'eM! t2.3D '"- " CO ,...., 10.«. MM1602t2N~2 ''''n csecc Eel VCM •.sa 2N28S7JA'" ' " ,."" 15.82 M M1&07 ...
1 1~OCIMC4O« Pl\aw F requeney D.IKIOt '" """. 12.36 , .....e 12.38 110I 1011681 15.00
I1C24OC/Mc.02. Dual TTL VCM ,." ""." "CO 2...57'&001 27.00 "'''''669 17.50
ncceoc UHF Pte'SCaler 750 MHZ 0 T~~ Fl iplF Iop 12.30 ""'" ' .CO 2N5842 ". M""~3 'COn ccecc , GHI Count., DiVide try 4 "'.CO ...., 18.36 2N5&I' 21 .29 """'" 'CO
"C01 FC High $pHd 0u.1 s.. In"".NO/NOR G.t. I S.otO ,."" 15.50 ,."'" 51.il ""- ' CO
MUFFIN FANS 2N~i '" 2N~13 ,,,

""""" '",."'" ,co '''''' 10.00 M MCMll18 "COS,: • •.68" ....68" .. I.SO· ,..,
2N3287 ' .30 2N~2 ee.CO MMT72 1.11,.... '.15 2N5lM4 8.92 MMTH 1.17
2N3JOI '''' 2N~~ 12.38 "' '''T2857 '"TRW BROADBAND AMPLIFIER MODEL CAS1SB '" '''' '''' 2N5\M6 ' •.69 MAF237 ,..

F'equency ,npol'lse "O"1Hz 10 300 MHz ,."'" , .sa e• eoec 7.74 MRF24!> "30
GaIn: 300 101Hz 11\ dB Min., t7,i)dB Max , 2N3301 12.60 2N6061 10.05 MRF241 "30

50 MHz Oto - 1dB 'rom 300 MHz '""'" aec , • eoea 11.30 MAF304 "3.45

Voltage: 24 . o lll <k a' 220 ma ....... $19.99 2N3375 ,,, ,.... 13.23 MRF"20 " CO,."" 1.51 ,..,.. 14.66 MRF. 21 31.38
CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3155 , .", ,- 1.1!> MRf.12 ''',1.
Size: 35. 42. 47, .9.!>l, 52 $2.15 2N3818 'CO ,- 11.n MRF426 10.2.
Stl.:53. S4. !>S. 56. 51, 58, !)II, 61, 63. 64.85 '" ,..... '" ''''''' "" MRF.50 l UIS
Sizl:ee '" 2N3M&JAN '''' ''''''' "" MRFol$)A , 1.85
Silt: 1.25 mm. ' .• !l mm ' .CO 2N3866JANTX 4,49 2NelJll 20.15 MRU500I ""5<,.,3.20mm ,.. '""" , 3< 2N$lee "'" MRF-466 ""..,'" 12.10 ".•." " " MRF472 ' '''CRYSTAL FILTERS: TYe O 001·19880 Nme •• 21NF

'""'" "." 2N64~PTt1t!l 11.00 MRF502 ".10.7 MHZ N__ 8atMl Crystal F i lter 2N~72 '''' ,..... 12.00 MRF~ '"3 d B _ ..idln 15 Ir.HI min. 20 d B _ W'llln 60 kHZ min. "il o B boMQw;Q11l 150 2NU)5 'CO ,..... 12.00 ""'.. ."kHz min. 2N12tl l 14 .60 "~I'"~ " CO IIoIRF511 ."U1l1ft..l150 liB InMftlOl'l loss 1,00B ...... R,ppla 1 0 dB ....... . Ct . 0 +1- 5 pI J600 2N«21 '" ""'" '00 MRF901 ' CO....... $5 115 2N11I51 aea BLY568C " 00 MRF51 11 2162

MURATA CERAMIC FILTERS ...... '''' BLY56lICF " .CO MRFIlCllM ''''
5Fo.l550~ kHz " CO

2NIll5ll zza """se 15.00 PUIl!I&fl 'CO
~s: 2N197$ 19.00 HEPM/SJ(l11 ... PT.t511A ''''5Fe.I550 I SS kHz ' .CO ,..... 12.31 HE"""'" 11.30 PH &12 'COCFIIoI·I SSE . SS kHz ,..

2N5 1(l8 '" 'E""""" "." "''''' ' 005 FE·l0.710.7 I101 Hz '" 2N5 108 '" .,"""'" ,.. "'- 'CO
2N5111O '" HE"""'" l 'HIO ""'" 10.12

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX - ETC. 2N5119 .... HEPS3001 21.115 "'''' 21.30
2N5184 'CO HEPS3l)1 0 11.3<1 "''''' 11 ,10

H.w"-tl PKk..d: 2N52UI 41.50 HEPS5026 aee SOH'" '00
IOl C TWT Amp lil ie r 2 to I Ge 1 wa U 30 dB ga in $1150,00 ,."" ... HP35&3IE1 501118 'CO
606C 10 me 10.c80 me. l ull 10.511 Into 50 o llms Signal Genera lor ""'.00 ,..... e.ea HXTRS10<! "'CO 501118 'CO
6060 10 10 . 20 me .l ull 10.511 inlo 50 ollm. 51gnal Genera lo< ""'.CO MM I500 azzo 5 0 111$ ' CO
612A 450 10 1230 me .1 ull to .511 into 50 ollms Signal Genera tor 150.00 TRWMRA2023-1 .5 . 2.50
6 1. A 900 10 2 100 me. Signal Gene ra to r ""'CO 01-0281 10.90
618,1, 1.8 to 4,2 Ge SI$nal Ge narator ""' CO -ceee 11,90
6 ,6B 1.8 to 1 ,2 Ge Signal Generato r ""' CO ""'" ,..
618,1, 3.8 to 1.2 Ge Signal Gene ra lor ""'.00
618B 3.8 to 12 Ge Signal Ge neralor ""'CO CHIP CAPACITORS
620A 11011 Ge Signa l Gene,ator ""'CO ". 211'1 ""'" .""".623B Mic row a ve Tea t set ""'CO 1.51'1 "" '''''

,_.
626A 10 Ge to 15 Ge Sillnal Genera tor ""'CO

w. can supply any 2,21'1 "". ""." ,""".
695A 12.1 to 18 Gc Sweep Ge nera tor ""' CO

• a1... chi p capac. 2,lpl .71'1 '''''''' ""'",,It~ you may need.
Up' .... ""'. """"....ItKII;

'" 225 \0 oUlOmc ...MlFM Signal G_ator 15000 PRICES 3 ,ipl ...' '''''' ""'''''
110 ' 0 su e • .1pl "" """ """"-- 11 · 50 ," 5.6p1 '''''''' .""" ,,""'.MF5NR-. Un,_sal Spectr..... A....y:e< w,\n I kH: 1021.5rnc Plug In 1200.00 51 . 100 .. U pl l1 0pI ,,"'. """,.

1t"1_ 101 . 1.000 "
1.2pl "",. 510pl """'.KAI3l).l 00 TWT "'mplifier l \0 12.• Gc 100 wa ll ' "ildB~n """CO 1.001 up .. ''''' "'"'' ...,. '''I''''....... , 2pl "'"'' "."" .0 1Oml

2038I213ll11102A ...' """ ""'. .0 12m1
Cahtw".., o;SPiaY wit h .. SS8 .......y.l. Module and e 10 to .eo' '....' ""'" .0ISm'
.,g rnc Single Tone 5 ynl....I: .. 1500,00 "" """. '''''''''' .Ol eml

HAMLIN SOLID STATE RELAYS;
t20lrae atlOAmps .
Inpu l lIoIlage3 10 32Ydc .
21O.a.: allO Amps ,
Inp ut Vollage 3 \0 32 -ee.

YOUR CHOICE S4.~

ATlAS CRYSTA L FILTERS FOR ATlAS HAM GEAR
552·2 ,118
5,59!>-21/lliU
5595- .SOOIIiCW
5.595-27LSB YOUR CHOICE $24.95
5.595-2.1US8
5 615-2.1/8
9,OUS8JCW
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@ M O T O R O L A Se,"/cond u c t o ,.

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

The RF Line

MRF454 $21.83 MRF458 $20.68

NPN SI LICON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR

designed lor pow'!, ....p lil ... ,ppl,cellOn, in in(lu fHi, l. co m ­
me<c;,1 and _eu, 'Mho eQul~nl 10 JO MHz_

do1,gnf'(l fm pow.. Mnphloe, "Pp"UI,on. '" ,nd uOl " , I.

comme'M;~,nd ,m,t.,., ,,., ... N!u ,pmenIIO JO MHI

• Speoe.fied 125 VOlt. JO MHI Ch,a<;Ie, itllQ ~

Output P_ .. 80 W.IU
M....mum G"" " 12 dB
Ethcieoc:y .. SO'\.

• ~,f,", 12 5 Vo ll, JO MHI Ch arao;t"' ''110

OUTput Po ...... aow,tl.
M,n,mum G" " • 11 dB
Etl,c,ency T 5IJ"IO

• Cap,ble of W' llula"d,,,g 30 1 Lood VSWR ~ R, tffi Po u l ¥ld Vee

NPN SILICON RF POWER TRANSISTOR

MRF472
$2. 50

dn'9ne<l pum,,,,., for use ,n l"got-,~Ioutput ....pI,I,.......
In le"",", 10< uH ,n C'hZt'n-8and c:ommun.alII(l"S ~,_nl

QP!••ung .1 27 MH z Hogh brnkdown voll....11ow , I"gh

~CO'nI. of up-modul.tlOn in A M ("OJ"S

• SpKII,f'(! 12.5 V. 27 "1Hz Ch,r.,;"",ti", ­
Po",,~r Outpu t · 4.0 Walt l
Pow~' GaI n · 10 dB M,n ,m um
E fllcl~nc V · 65,\ TVplcal

- 2
$46 .4 S

440 to 470HC

UHF POWER AMPLIFIER MODULE

• $pK,f 'fll 12 S Vol! . UHf Ch...- iClfflst"" _
Ou IPU I Pow,", 13 Wam

M,n ,mumGa,n 194dB

Harmon,,,, - 4 0 dB

• SO fllnnu t/Output Impedance

• Guarante~d St ab,litV and Aug9"dn~I'

• Ga,n Conuo l P,n fo ' Manual Or Automat IC O utput L~el Conlfol

• Th ,n F ,lm Hyb< od Con" ' uct lo n G,. ... Con"",""t Pert o< mancf
and Rf habolrty

dtlllgnffi fo r 12 S vall UHF power am pl,f 'e ' apphcatronl tn

Indu'I"al and commerCIal FM eqUipme nt operat ln9 fro m 400
loS12MHz

MHW710

• ~'iC t""fll l or Songl~ SIdeband and Laf~ ·S.9"i' Ampl, l,ef
Appl lCat'on> UIIIIl''''9 Low· L....el Modula l lotl .

• $pK11,ft! 136 V. 30 MHz O>af.,;II!'fI$\ I'" ­

Ou tPUI Po_r · 12 W IP EPI

M,n ,mu m Efl lc l ~nc V · 40'\ (SSBI
Outpu t Po",,~r • 4 0 W (CWI

M,nrm um Eff ic l ~ncV • 5(1'll, (eWI

M,n ,mu m Powe r Gain ~ 10 d B (PEP & e WI

oolgnfll pf lm a" IV l or u .e In sin gle sid~band hoea' arnplilie,

ou tPUt a pp lica ,ions in ci t i z~ ns blind and orne- com m unIca tions

eq u Ipmen t o pe ra" n9 10 30 MHz

NPN SILICON RF POWER TRANSISTOR

$S .OO

MRF475

Tektronix Test Equipment Scopes with Plug- in'S
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MICROWAVE COMPONENTS COMPUTER lC. SPECIALS

Hewlett Packard
3. 99
3. 99
1 . 99
3. 99
4.99

11.99
14 . 99
1' .99
10 . 99

S 5_00
15.00..~..~
,.~

,. ~

11. 80
, . ~..~
,. ~•.~•.~
..~

. . ~

14 . 9'J....
~...
lUlO
10.9'9
5.99

11 . 99
22.00
29.00
14.99
9.99

16. 9'J..~
..~........

14 . 9'J....
15. 9'J
10.9'J..........~
11 . 99
. . ~..~
, . ~

19.9'J
5.99
9. 99
9. 99
9. 99
9.99
9. 99
' .00
'. 00....

14.99
12. 99
12. 99
.. 00
.. 00
' .00,.......
....
1.11
'. w

10. 00
10.00
, .sc,...

PRICE

electrolUc""

1l. 8 E'_
2~ • 8 E~ 5Vah S1o'l1. Suppl ,
l ~ • 4 SU tic IWl 4!ioOr1 •
Il • 4 SU tic !WI 2!ioOr1.
IK • 4 SU tic !WI l!ioOrl.
4K • I 01n•• k !WI

4K • I 0, 0. .. tc RIlM
(K • I O,n.mtC RIlM .
256 • 4 5t . t le RIlM
256 •• Sl at tc RIlM
IK • I Statt c IWl SSns
4K • I St . tlc IWl 3200.
to • I SUlic IWl 200n,
4K • 2 St.t ic !WI 200n.
lK • 1 St.tle IWl lOOn.

DESCRIPTION

" ' c~.........
128 • 8 St . ti e IWI H Oo.
128 • 8 SU tic R.Vl J6(M.
128 • 8 SU ttc IWl 2!ioOr1.."."".".
MI t!IU9
.~

CRT Cant ra l l . r
CRf Cant rall " r
ACIA

".."..."0_600 B'S _ ...
2400 BII'S _ ...
f a IIi c!"Wnx"••ar
f l ....,rl ln t . rf. c"
f l ~1 [nt,,~f4CO

f l Oi..... t ""'rl Ace....
M" rwnx a~

" l(~ a~

Mi e..- or...
Suppor t f 6500 •• r l . '
MI C_ ......
f""r 81t Mi Cr'Ollf'{IC"'sor
'l • 6l Ot'l H.. 1 5t......,. a...fff ' ( fi fO)

..."
Bit IlIto ......... tar
f""r Ol9it C""n to~/Oispl., Drl , ....
Jteper ta~1 Oj4 11 .~

'U1~ 8ut t "" f.f . p_ OI.II.r.
K. , ba1rd Encod. r
TV Ga.. Chtp

..."UARl
UART
()\I, Con t Nl l1 .~

Cao m tc. ti an l nt.~faco

5" t C<>n t~all. r & 8u. Od ."r
• Bit InP\lt!()u I P\lt Pa~t

2 of 1 f ane E",,"""~
t a. SPH<l _ ...
Iln.r, to ,"""'" '.1$. """ ..r tf'
l i,..rl to ,_ Pu is.. tan.... I"r
RS2l2 Drh,,~

RS2l2 ....,"10...
AiO tan....~t.~ Subs,st..
6 l it 01" C"" ter
I Bit 01" can t..-
t a. to....l Vid"" O" IKt ....
l i_ I f lI f i ...
LOll]) ~ h fi ...
, t ac t t_
, Lac k t_
, LOC k l OOll
, " Lock Loop

MEMORY

,,~

21 16/ <'5 16
21 14191 14
21Ul2
l U l U
1021

10 For SlO , OO
100 Far SlOll.DO

_Q60!l I07
4050/'1050
2111A-2/8111
2112.1.-2
2115Al.-2
61~-3/41~

1141_2
1(:~IL20

9131

C.P.u.·s EeT.

~.....
~,~

"""" O'
""""O'
~­
~"'"1(:682 1'
1'1: 6882 1'
1lC'I663ct. l
~~O'

"'6845'
1(:6845L
~..sc,
":::6852'
'lt6852L
":::6854'
'lt686OCJ C5
1'I:6862L
M0 8 5lJl_l
M 3852'
M 165111
101(38"'_....,­""~.."..»
"..r..,,­
f llS(()2411C
TIIS60W IC
1(:1«1\
AI5-,0010
A15_n OO
A'5- 9100
A' So- 2376
AYl _8SOO
f Rl402A
' Rl472B
PTl482B
B2S7
sau
~"
~"IlC IUI OCP
II( IU I 2
I(: IUoa
IlCIU09
~,­
~,....
":1405l
MCI4061.
1lC 14oa/6/ 1I8
":U)(JI
":U49/ SO
IlC I73Jl
,~..
t ..,,,

"""LMS67

15.00

250.00
65.00

2100 .00
75. 00

150.00
100,00
100. 00
100.00
125.00

1100.00
1100. 00
2100.00
2100.00

175 .00

100.00
100.00

75.00
". 00

100.00
~.OO

~OO

250. 00
60. 00
35.00
75.00

, SO .DO
15.00

10Cl .00
100.00
100.00

I t o 2 GMl wa~ t.O l " Att"'.... ta. 6 t o l20dB
...,"'lu i .... M.pt• •
18 t o 26. 5 liII, C' I H .I DetKtar
8."dpa" flit" 8 Co 1 2 .~ liII,

V.r;l b!. Alt~tor

hril bl l .IU t 0 t o IIOdB
WlrilO I• • t U I 18 t o 26.~ " ..
Vl r tlo ll Att_tor 0 t o 18O<lB
V.d.ol••n ....... tor 0 t o 180<:18

100 or.. N~ r"....htor Mount (M( M)
100 0'" lifo, T""""htor _ "I (USED)
200 0 '-$ " '"9 r htor _t(USED)
100 _ Nf'g. Tr", h lor _ot ( USlOj
100 _ ...... T_IHor _nt ( USl OI

100 _ ~ TI'.· htor _ nt ( l/S(O)
200 _ ~ fl lu .... _t(lISlO)
5.85 t o 1 . 2 QU 1.~ I .b l . Atto_tor 0 t o 5()4
8.2 t o 12. 4 Qll I.~ t.b l. Att..... tor 0 t o 50dII

2 GH , N<>t <h filt,,~

Rf De tector
1 .05 to 10 liII, f r f'qu.ncy ""'"r
3.95 t o 5. BS liII l f ...-q"""CI ""t or
5.85 t o '.2 GH l f ........."'" "" t. r

U~~i49'" . 1th .. UU SlattN ll~ lInt_ o..t Ktor 'robe
• ..., 8098 eo.. .hl Slat ted SKttan 2.6 t o 18 GIl,

8011 15 W..~ I ..OI . Att ta~

801162 W.~140 1 . Att tor

f rO'Qu"n<1 ""t" r 1 2~00 • 18000 II(

Ha~n 8 . 2 _ 12. 4 (;H,
I to N Ad opter 8 . 2 • 12. 4 GHl
Caupl"r

22....OA OlrKU_1 Coupl.~ 2 t o 4 Qtl IOdO f",. SIIo\ 90.00
22538 OirKtt"""l Coupl... 3.85 10 1 GM , IOdB T, l'" SIIo\ 90.00
22816 OirKtl_1 e-f• • 1.85 'a 8 GIll 6cII Tyl'" SIIo\ 90.00
22539 ot .....U_1 ,-I... 7. 4 to 12 GMI IOdB I",. SIIo\ 95.00
2JIOS OlrKU_I Coupl,,~ 7 10 12.4 Qll XlIII 1 l'P" SIIo\ 95.00
Oi ti"""l Coual t o 8 GIl l 2tldI l IP'" _ 125.00
Oi U """ l Coupl 240 t o SOD 1'1: 2Ocl8 Tyl'" _ 125.00
22006 01..... ! 1......1 '-I.... 1. 1 to 4 GIll 20dB l IP'" N 125.00
nUll OirK ttan.1 e-I"r 2 to • GIll IOdI fYP" _ 15.00
22012 OirK lt ...... 1 Coual"r 2 to 4 GIll )OdB fll'" " 15.00
n001 O;~K tl"".1 Coupl " . ].1 t o 1.5 GIll JOdI f l l'" N 125.00
Ilt rK ttana l C....ph~ 2 t o • GH l l llo:Ia I , I'" N 125.00
eo.. , i. l Hyb~i~ 2 to 4 GM , :!d8 T, l'" N 125.00
eo..hl Hlbrld 950 t o 2 GIll 3 dB f ll'" N 125. 00
22380 V..i .O l_ AHenua!or I to 'KldB 2 to 2.5 I>H l T, P<' 51'1& 550.00
wO' ''9u1de t o I, I'" N Adopt " r 15.00
f ixed At tenu.tar 8 . 2 CO 14.4 GH' 6 d8 50.00
W. , ,,,.. id. 25 .00

ARRA

,...
"1(292.
~ .22.

BH 6A

~181B

""'''. ne
14&1.
148/ .

General Microwave

8419.
8.n l.
H5J.Z.
(';512.
J532.1.

,....
u O'

""n.,.

Merrimac

Microlab/FXR

2416
)614·60....
46&!· lOC.....'"

HlOA
X6JB5
601 -818
16100

...

Narda

PRO

I OlJe _IOI
4014 -10/
(01«·6/
101!>(·10l
(OU(-3OI
3041-20

-"lOIoJ_lOl
lOD)·IOI
]003-101
3OC1-301
UH4
30n
J012
IS4,
22311
720-6
3503

U10I
1101
ClOI_ ..r,-
\8';1S1

'''',,~,...
1.~ . C .O . (

109J , I
WflMSCltH £'t(; .

12. ~ to 18 .... , va r hbl . Atteftuatar 0 t o 60dtI
8 .2 to 12. • liHl V.~ i .b l . Att........ ta~ Il to 60111
v• • t""I. Att ta~ 0 to 60dS
Slatted 1I U h T)'llf " Adapt...
6 _2 t o 12. • GIl, V• • I.bf . An tor 0 t o !>OdS
7.05 to 10 liHl V..~ t ..bl .. At_tor 0 t o "OdS
8. 2 to 12. 4 liH l I .r l_Ol" At Uftua t .... 0 to 4548
1 .95 t o 5.85 Qll va.i.bl. At t ...... tor 0 ta.5<18Fr_ , ""t.~ 5.3 to 6. 1 GIll
FlIed .tt t a...
Ft. ed . tt ta~.

2S92 v• • t."I. Att....... tar ' 30 t o I50dS

"'.00
"".00
"".00
100. 00
100 . 00
100 . 00
100.00
100.00
Ir?OO
25.00
25. 00

100 . 00

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix. Arizona 85015
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Toll Free Number
800-528-0180
(For orders only)

KIM SATELLITE RECEIVER SYSTEM
THE ENTERTAINMENT OPPORTUNITY OF A LIFETIME!

Look what KLM 's SKY EYE 1 offers: Nearly 100 channels of the latest movies, sports, news, comedy, classic films,
specials, religious programs and much more ..... all in clear, sharp studio quality picture and sound. Forget about
" fringe" or no-reception areas, ghosts, fading, imaging and all the other problems of TV reception. KLM's SKY EYE 1 is
your direct link 10 the 11 TV satellites now orbiting above the U.S. You'll experience great shows and the greatest picture
Quality you 've ever seen.

KLM 's SKY EYE 1 is a complete system, featuring performance-proven " state of the art" electronics design and
materials. All you need is a modest amount of space for the special parabolic antenna (i ts screened surface blends with
the landscaping to become a discrete addition to your yard). Ins ide your home, a ll those channels are accessible through
the compac t SKY EYE 1 Control Center.

With KLM 's SKY EYE 1 your TV becomes a true entertainment center, bringing you an amazing variety of great shows
- something to please every member of your fam ily.

KLM's SKY EYE 1 SYSTEM

Con trol Center

* CONTINUOUS CHAN NEL TUN ING
* CONTINUOUS AUD IO TUNING 5.8 TO 7.4 MHZ
* POLARITY CONTROL CAPACITY, MOM ENTARY AND LIMIT MODELS
* SEPARATE REGULATED POWER SUPPLIES FOR LNA AND RECEIVER
* STANDARD RG·59 COAX TO RECEIVER UNIT

Rece iver Unit

* SINGLE CONVERSION IMAGE REJECTION MIXER (greater linearity and video response than any PLL)
* BUILT IN DC BLOCK
* MODULAR CONSTRUCTION
* WEATHER-PROOF ENCLOSURE

CONTROL CENTER and RECEIVER UNIT $1500.00

Antenna: KL M Parabolic Dish

* SCREENED FOR LIGHT WEIGHT AND LOW WINDLOAD
* EASY AZIMUTH AND ELEVATION CHANGES
* MODEST BASE MOUNT REQUIREM ENTS
* MOTOR DRIVEN POLARITY CHANGES
* HIGH GAIN LNA (AVAN TEK) : . . $ 800.00
* 12 FOOT OR 16 FOOT PARABOLIC DISHES 12 Foot $3000.00

16 Foot $3500.00

CIRCLE 53 ON READER SERVICE CARD



TEST EQUIPMENT SALE

Time Base Plug In For 700 Series Scopes 150.00
Single Input Vertical Ampli fier For 700 Series Scopes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.00
Oscilloscope 200.00
Microwave Synchronizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 300.00

(602) 242-891 6 ~GJ~ <1«",,'11"

2111 W . Camelback Phoenix, Arizona 8501 5

200 to 2500 MHz Wide Range Pow er Osci llator 5300.00
Microwave Diode Test Set 25.00

Swept RF Power Source 225 to 400 MHz 500.00

FM TV Receiver 220 MHz 200.00

Transistor Tester ........• . .......... . .................................... .... 75.00
Tube Tester . . .......... .. . .........................•................ . ....... 100.00

AC Voltmeter 100.00
Digi tal Voltmeter ACIOC 75.00
TIme Mark Generator 350.00

Color Video TV Camera with Monit or 300.00

Pulse Generator 100 Hz to 20 MHz .......•.. ........... . ............ . ......... .. 200.00

Spectrum Analyzer Plug In and Power Supply 700 MHz to 15.4 GHz 1500.00

Crys tal Impedance Meter 300.00

Noise & Field Intens it y Meter .400.00
150 KHz 10 30 MHz Mod.M126 For NF105 200.00
14 KHz to 150KHz Mod.M126 For NF10S 200.00
20 MHz to 200 MHz Mod.M126 For NF105 200.00
200 MHz to 400 MHz Mod.M126 For NF105 200.00
400 MHz to 1000 MHz Mod.M126 For NF10S 200.00
150 KHz to 30 MHz For NF1OS 200.00
50 MHz to 1000 MHz ....•............•...................................... .. 200.00
2000 MHz to 4000 MHz For NF l 12 200.00
3900 MHZto 7200 MHz For NF112 200.00

PriceDescrip tion

RF Wa ttmeterO to 2.5 KW at 30 to 500 MHz 200.00
RF Wattmeter 2to 500 W at 20 to 1400 MHz 150.00
RF wattmeter .

Hybrid Parameter Plug In For Model 70 50.00
Transistor Leakage Plug In For Model 70 ........ .•............................... 50.00
Test Plug In For Model 70 50.00
Trans istor Test Set For Above Plug In's 175.00

Inducta nce Bridge 500.00
Capac itance Inducta nce Bridge 600.00
Capac itance Inductance Reference 200.00
Capaci tance Bridge .... . ..•.................... ........ . . ........ . . . .. ..... . . 600.00
RF Voltmeter JOOuV/3V at 10 Hl1600 MHz 300.00
RF Voltmeter l 00uV/300V at 2OH111 .2 GHz 350.00
DC MicrovolUPicoammeter 10 uVf1000 V, 1 pAi l A ....................•...........200.00

a Meter 20 to 260 MHz ............ . ............••...............•.............500.00
umverter 100 KHz to 55 MHz 100.00
Power Amplifier 10 to 500 MHz 4.5 walls 500.00
Pow er Ampl if ier Later Version of 230A 900.00
Sweep Generator 4.5 to 120 MHz 200.00
RXM eter .5 to SOOMHz 1500.00
a Meter 50 KHz to 50 MHz 500.00
a Meter 200 to 600 MHz 500.00

Log Am plif ier 75.00

Ga lvenometer 75.00

Radio Test Set 100.00

Dig it al Voltmeter 150.00
Dig ital Vo ltmeter 150.00
Digi ta l Rat iometerlMultimeter 200.00

Osc ill ator Synchronizer 100.00

Multimeter DC Microm ult imeter 100.00

Manufacturer & Model
AIL
124A .
390A·3 .
AILTECH
473A ••...••••••..•.••••• . . . ...
ALTO
34,6, 1 •••••••...••••.••••••.....
B&K
161 ... ........ ......... . . .•....
607 .
Ba llantine
J03..06 .
355 .
6130A .
Sen & Howell
2970 .
Bird
67e .
TS-l 1BAlAP .
CY·1764fUPM .
Blrtcher
l G-AC .
l o-C .
1Q-E •••••••••• ... ...••...... ...
70 .
Boonton
63M .
71 AR . . . .•... . . ....•••••••.. ..•
710 .
74Csa .
91 CA •.........................
91H .
95AR .
Boonton/Hewlett Packard
190A .
207H .
230A .
230B .
240A .
250A .
260A .
280A ..
Clevlle Brush
1314214-00 .
Cohu
204AR ....... .......•..........
ChromalIy/M 1IIIary
ACRfTS·2O .
Dana
5500/130 .
5740 .
5800 .

~1~:~~~~I~.t ~ .~~~~~.r~ .

~.mIC .
E.H . LAB
120 0 .
EJ.P.
10TA .
Electronic Service
71OA .
Empire/Singer
NF105 .
TAlNF105 .
TXlNF1 05 .
T1fNF105 .
T2INF105 .
T3INF105 .
TAlN F1OS ..........•..... . .....
T2IMM12O .
T2INF112 .
T3INF112 .
Fairchild
74"()3 .
76-01A .
757 .
FEL

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

F.l. Mosley/Hewlett Packard
35 .. . ..
600 . . . . . . . .. . .
Fluke
aOE ...•.. _...•...•...•.
102 .
710A . . .
845AB . . . . . . . .. ..
853A . . . . . . . . . . . . . . .. ..
altA .. " ." .
Genera l Microwave
454AA ... ,
General Radio
546C .
6310 . .. . .
670F . .
740B . . .
1203A . . . . . .. . .
12038 . . . . . . .. .
12088 .
1211C .
12t2A . ..
1214AS2 .. . .
1214D . .
12158 .
1215C .
1216A . .
12178 . . .
1231P3 .
1269A . .. ..
1363 . . .
1382 . . . .
1390B .
1391B .
1604B .. .
1617A .
1652A .
W50HM .

Gertsch
SB·4C·4R
ST·1 oo .

Heathkit
10·4560 .
Hewlett PackardfF.l. Mosley
20 R2 .
Hewlett Packard
AC·60K .. . .
196A . . . . . . . . . . . . . .. . .
214A . . . . . . .. . .
216A . . . . . . . .. . .
3500 .
354A .. . .
4000R . .. . .
403A .... .. .. .. . .
4 1OB . . .. . .
411AR . .
413AR .
4158 .
416A .
41 7A . .. .. . .
425A .
428A .
430C .
431 B .
431 C .
434A .
457A .. .
500BR .
508A .. .
1105A .
1111 A
1510A .
1752A . . .
17BOA
2470A
2772A _ .
3301A
331 0A .
3406A

82 • CO • January, 1981

x Y Recorder 0.5 mv to 10 v 225.00
Logar ithmic Converter _. .. .. . 100.00

High Voltage Divider 250.00
VAW Meter 150.00
Impedance Meter Br idge 250.00
DC Null Detect or/High Impedance Voltmeter 250.00
Dillerent ial Meter 250.00
DC Dltterenuat Voltmeter 250.00

Micr owave Power Meter . 100.00

Aud io Frequency Microvoller 25.00
Strobe . . . . . . . 50.00
Compensated Decade Resistor 50.00
Capac itance Test Br idge . . 75.00
Power Supply 40.00
Power Supply 60.00
Oscillato r 65 to 500 MHz 75.00
Oscillator 0.5 to 50 MHz 100.00
Null Detector 50.00
Unit Oscillator . 50.00
Unit Oscil lator . 50.00
Unit Oscillator 50 to 250 MHz 100.00
Unit Oscillator 50 to 250 MHz 200.00
IF Amplifier . . . . . . .. . 75.00
Unit Pulse Ge-ierator 50.00
Tune Circuit . 15.00
Power Supply 100.00
Unit oscmarcr 50 to 500 MHz 300.00
Noise Genen tor 275.00
Noise Genet . tor 200.00
Pulse. Sweep Time Delay Generator W ith 1391P2 Power Supply 450.00
Compari son Bridge . 125.00
Capacitance Bridge 500.00
Resistance limit Bridge 100.00
Var iac 200.00

Synchro Bridge 50.00
Transformer 15.00

Osc illoscope 75.00

X Y Recorder 0.1 to 20 v 350.00

Barretter Matching Transformer 15.00
Scope Camera 200.00
Pulse Generator 10 Hzto 1 MHz 650.00
Pulse Generator to 100 MHz 650.00
Attenuator Set 100.00
Attenuator 250.00
VTVM 10 Hz to 4MHz 50.00
AC Trans istor Vo ltmeter 150.00
VTVM 125.00
RF Millivoltmeter 250.00
DC Null Voltmeter 100.00
VSWR Meter 50.00
Rat io Meter 100.00
VHF Detect or 10 to 500 MHz 125.00
DC Microvolt /Ammeter 250.00
Clip On DC Ammeter 275.00
Microwave Power Meter DC to 10 GHz l0mw 100.00
Microwave Power Meter 10 MHz to 40 GHzl0 uw to 10 mw 200.00
Microwave Power Meter 10 MHz to 40 GHz10 uw to 10 mw 350.00
Calorimetric Power Meter DC to 12.4 GHz10 watts .450.00
AC DC Converter 75.00
Frequency Meter 100.00
Motor 25.00
Pulse Generator 50.00
AC Curren t Amplif ier 75.00
Electromyograph Plug In 250.00
High Gain Vertical Plug In For 175A Scope 50.00
Auxiliary Plug In For 175A Scope 25.00
Amplifier 100.00
Power Supply 100.00
Auxiliary Plug In 25.00
Function Generator 500.00
Broadband Sampling Voltmeter 10 KHzlo 1.2 GHz 750.00

Say You Saw It In CO



Hewlett Packard
3430A .
3434A .
3441A ...............•...... ...
3442A .
3443A .
3445A .
3446A .
3450A .
4260A .
4910F .
5252A .
5260A .
53278 .
5383A .
5480A .

80058 .
8007A .
8402A .
8601A .
8802A .
10405 .
10407B .
10411A .
H03-353A .
Hickok
CA-4 .
DP100 .

~~~~:~~E~~t .
ITT/Standard Telephones
• nd Cables Ltd.
74834SG .
Kay
110A .
570A .
990A .
Keithley
200B .
250 .
416 .
600A .
Keltec
XR630-100 .
Krohn Hl te
310ABR .
350A .
360AR .
Leeds & Northrup
Speotray 90 .
8686 .

~~B~~~2A .
Military
AN/URM90 .
SG·103JURM25F .
ME160B/USM 116B .
TV-7DU .... .......•...•........
Mllllvac
828A ..
Nelson Ross
PSA-023 .
PSA-Q34 .
NLS
FM-7 .
MS·215 .
SC·5 .
North Atlant ic
RB·503C/S·1177 .
VM·204 .
Singa,
MF-5 .
PhllcoiSlerra
470A·500 ..........•........ ....
Polarad
SD·1 .
1001M4 .

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

Say You Saw It In CO

Dig ital Voltmeter 150.00
Comparator 250.00
Range Selector For 3439A13440A 75.00
Plug In For 3439A Automatic Range Selector & 3440A 50.00
High Gain Auto-Range Plug In For 3439A13440A 200.00
AC·DC Range Plug In For 3439A!3440A 175.00
AC·DC Remote Plug In For 3439A/3440A 150.00
Digital Voltmeter 750.00
Universal Bridge 900.00
Open Fault Loca tor 250.00
Prescaler For 5245U5246Lto 350 MHz 250.00
Frequency Divider to 12.4 GHz 1000.00
Timer Counter DVM to 512 MHz . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . . . 1000.00
520 MHz Frequency Counter 300.00
with a 5486A and a 5485A, Memory Display,
Control, and a Two Channet Input 3500.00
Pulse Generator 750.00
Pulse Generator . ......•................•......................... ...........750.00
CaIibra tor For 431 A and 431B 250.00
Generator/Sweeper 1200.00
Medium Gain Ampl ifier 100.00
Vertical Response Tester 100.00
Plug In Extender 100.00
Horizonta l Gain Calibrator 100.00
Attenuator Set 100.00

Compactron Adapter For Tube Tester 150.00
DC Plug In 25.00

Die Bonder (Like New) 1000.00

Distort ion Measuring Equipment 100.00

MegaSweep 100.00
Rada Pulse Sr. 10 to SO MHz 100.00
utnator 4.5 to 220 MHz 100.00

DC VTVM 50.00
Static Meter 300.00
Pico Ampmeter 100.00
Elec trometer .... ..........•............ .......................... . ........ .. 200.00

TWT Amplifier 8to 12.4 GHz at 100 watts 40 dB Gain 5000.00

Band Pass Fi lter 20 Hz to 200 KHz .......•......................................100.00
Ultra Low Frequency Reject ion Filter 0.02 Hz to 2 KHz 100.00
Reject ion Filter 20 Hz to 200 KHz 100.00

Temp. Detector 100.00
Mil livo lt Potentiometer 250.00

Signa l Genera tor 500.00

Impedance Bridge 150.00
HF Signal Generator 10 KHz to 50 MHz 250.00
RF Voltmeter Mult imeter 100.00
Tube Tester ............•....................................................125.00

•
RF Micro\/oltmeter SOlid State (NO PROBE) 100.00

Spectrum Analyzer 0 KHz to 500 KHz 300.00
Spectrum Analyzer 1 KHz to 2 MHz 300.00

Frequency Counter 100.00
Scope 200.00
Prescarer 150.00

Ratio Box 75.00
Phase Angle Vol tmeter 100.00

Spectrum Analyzer with a UR·3 and a VR·4 1 KHz to 27.5 MHz 1200.00

High Power Signal Generator 200 to 500 MHz 50 watts 1100.00

Multi Pulse Spectrum Ana lyzer 75.00
Modu lator 150.00

(602) 242-8916 electroauc~

2111 W. Camelback Phoenix, Arizona 85015
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Toll Free Number
800-528-0180
(For orders only)

Polarad
1107 ..........................•
1108 .
1108M4 .
1206 .
PRO
680lX670 .
Radio Ometer Cophenhagen
SMG·' .
Ramcor
, 200 .
RCA
WV·98C .
RFL
107A .
541A .
541 C .
942A-8IHB7778 .
Rohd e & SChwarz
KRT .
SLRD .
Sencor
CA122B .
Siemens
303325 .

~C~~~~8o .
Stoddart
NM-l 0A .
NM·40A .
Teea Corp
CH·3 .
Tete Signal Corp
320 .
Telonic
5 M2CKl(l .
Tektronix
B .
CA .
0 .
H .
K .
M .
N .
a .
A .
TU·2 .
W .
1A2 .
1A5 .
1S1 .
2A61 .
2A63 .
2B67 .
3A75 .
353 .
3S76 .
3T4 .
3T77 .
3T77A .
4S1I4S2/45315111661 .

7A1 5AN ·11 .
10Al .
10A2A .
AM 15 .
AM31A .
AM35A .
AM41A .
50 .
51 .
53A .
53B .
53154 B .
53154C .

· 531540 .
53154K .
63 .
81 .

84 • co • January, 1981

Signal Generator 3.8 to 8.2 GHz ..............•..............•...•....•...•.....500.00
Signal Generator 6.95 to 11 GHz 500.00
Signal Generator 7 10 11 GHz 500.00
Signal Generator 1.95to 4.2 GHz 500.00

Calorimetric Power Meter wi th Dry Calorimeter 8.210 14.4 Ghz 300.00

SI ereo Generalor 500.00

Densitometer 250.00

Senior Volt Ohmyst 75.00

Magnel Charger .. .......................................•.... .............. . 500.00
10 KHz to 1100 KHz Crystal Impedance Meter .. .....•............................400.00
2.5 KHz to 1100 KHz Crystal Impedance Meter 500.00
Magnet Charger with Transformer ........ ..... .............. . ...............•. 1000.00

Capacitance Meter ................................•.......................•. .500.00
UHF Power Signal Generator 275 to 2750 MHz 20 watts 1000.00

Col or Circ ui t Analyzer 200.00

serective Voltmeler 250.00

Photo Aesearch scotmeter 1500.00

AFI Meier 10 10 250 KHz 200.00
AFI MeIer 30 Hz 10 15 KHz 300.00

Variable Pulse Generator & cnrcnavre Meter 150.00

'rest & Meter Unit 100.00

Sweeper 300.00

Wideband High Gain Plug In 35.00
Dua l Trace Plug In ....................•....•......................•.......... 100.00
High Ga in Different ia l 25.00
Wideband High Gain DC 50.00
Fast Aise DC 35.00
Four Trace 200.00
Sampl ing 200.00
Transducer & Strain Gage 200.00
Transistor Aisetime 75.00
Test Load 35.00
High Gain Differential Comparator too.OO
Dual Trace 200.00
Ditterential Comparator Amplifier 250.00
Sampling Unit with 350 ps Aisel ime DC to 1 GHz 300.00
AC Differential 75.00
Differential 75.00
Time Base Sing le Sweep ......... ................•......... . ...........•......200.00
Wideband DC ........... . . .. . ............•....•.......... .... .. ............. 75.00
Dua l Trace Sampling DC to 1 GHz 250.00
Dua l Trace Sampling DC to 875 MHz 200.00
Programmable Sampling Sweep 300.00
Sampling Sweep 200.00
Sampli ng Sweep ............. ..... .................•.........................250.00
Sampli ng Scope with Dual Trace Sampling
Unit s (3) and Timing Unit 1000.00
Vertica l Amplifier DC to 80 MHz 450.00
Dillerent ial Amplifier 250.00
Dual Trace 250.00
Oscilloscope Same as 515 15 MHz 200.00
Oscilloscope Same as 531A with Dua l Trace Plug In 15 MHz 300.00
Oscilloscope Same as 535A with Dua l Trace Plug In 15 MHz 300.00
Oscilloscope Same as 541A wi th Dual Trace Plug In 30 MHz 350.00
Amplilier 50.00
Sweep SO.OO
Wideband DC Plug In 20.00
Wideband High Gain 25.00
Wideband High Gain ........... ................•........... ...................30.00
Dual Trace 75.00
High Gain Different ial 20.00
Fast Aise DC 45.00
Dilferent ial ; 65.00
Plug In Adapter For 5811A & 585JA 65.00

Say You Saw It In CO
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Tektronix
81 A .....•••.......••..........
84 .
107 .
RMl 22 .••........••.........•..
123 .
131 •...... . . ................ . . .
240 .
280 .
RM503 .
535 .
535A .
543 .. • . . . .. .... . . . . . . , .
543A . ...............•.........
545A •...... . . ......•..........
555 .
561 ........ . . ....••........•.••
RM561 .•.. ......•••... ......•••
RM561A .. . . ..........•... . . . . .
561 B •........•.•.. ......•••••.
564 .
RM565 ......•........•.•••.....
581 .•.......•........•.•.......
601 •.. . . .•••.......•••••• . . ....
611......... . .. .....•........ ..
1791 .. . • • . . .. . . . . • • • . . . . .. . . . • •
067.Q513-00 ..... .. • . . . . . . . .... ..
067..Q59 1-QO......... .........••.
067·508 .. . . . . . . . .....•••. . . . . . .

TIC
T·10A .
T·10M .

Teradyne
ACT1 ................•.........

Texscan
H5-85 .
V5-73 .............•••.. . . ......

Theta
SSB- l l E . . . . • . • • . . . . . . . . • . . . . . .

Wandel u Goltennan
lDE2 & lDS2 ...•.........••••..

Welnschel Eng.
BA5 .
675 .
935N .

Western Reserve
RFI RF·204U .

Wlltron
321 132213261327/640050 .••.......

640050 •••.......•...........•.

LATE ADD ON's
Textron
N160 .. ...•••........•.........

Adapter For 581 /A & 5851A ••..... . . . ...............••...........•••.... ....•.... 90.00
Test Unit ••... . .....•••.........••••.......... . . ............••••........•....75.00
SQuare Wave Generator •.. . ... ..••••.•.. ......•••••................ ......•.•.. 50.00
Preamplifier ......•••........................•••.. .........•••........••.. ... 50.00
AC Coupled Preampl ifier .. ........••..........••..••.........•..........•...•..20.00
Current Probe Ampl if ier ........•••..........••............•••..........•.......75.00
Control Unit ...•..... . ........•............•..... ............... .. . .......... 150.00
Trigger Countdown Unit ...... ... . .. ... ... .•......... ......... . . .... ........... 75.00
Oscilloscope 450 KHz : . . . . ... . . . . . . . . . . • • • • .... . . . . .. . . . .. .200.00
Oscilloscope with Dual Trace Plug In 15 MHz 325.00
Oscil loscope wi th Dual Trace Plug In 15 MHz 375.00
Oscilloscope with Dual Trace Plug In 33 MHz 350.00
Oscilloscope with Dual Trace Plug In 33 MHz ..... . .. ...•....... ..... ............. 400.00
Oscilloscope with Dual Trace Plug in 30 MHz •..... . . .. . ........•...• . .. . . ....•.•. 450.00
Dual Beam Oscilloscope with OualTrace Plug In 33 MHz ••. .. ......•••.. ... ........ 500.00
Oscilloscope 10 MHz ••........ .. .......•.•........ . ............. . .. . .....•... 100.00
Oscilloscope 10 MHz Same as 561 .•••.... . .. ...••.••... ......••..... .....••. ... 100.00
Oscilloscope 10 MHz Same as 561A .. . . . . . . . . . • • . . . .. . . . . . . . . • . . . . . . . . . . • . . . . . . 175.00
Oscilloscope 10 MHz .. .....••.•••.. .. . . ...••••.........••••••.... ....•....... 250.00
Split SCreen Storage Oscilloscope•.......•..••... . . . ....•••••.... . ..•••••. . ...• 450.00
Oscilloscope Same as 565 Dual Beam 10 MHz .••........ ..••..... ....• •••......•. 650.00
Oscilloscope with 81 Adapter and Dual Trace Plug In .... . . • • • . . . . . . . . . . . . . . . . . . . . . 550.00
Storage Display .......••...... .....•••••..........••••.... .....•• .. .. . ..••.. 250.00
Storage Display . .....•••..........•••.•.........••...........••... . . ....... 1000.00
NC Program Verifier ..•••.. . . .. ...•••.•.........•••••.. .......•.... .......•.. 1500.00
Ca librallon Fixture ...•..•...... . . . ......••••..•. . . . . . .....•..... . .. . . ........ 100.00
Calibration Fixture ..•.. . . .......•..... . . ...... .•.. .. . . . ....•................. 100.00
Calibration Fixture ... . . . . • . . . .... . . . . . . . . . . . . .... .. . . . . . . . . .. . . . . . . . . . .. . . . . . 100.00

OME Pulse Generator ......... . . .. . ........ . .. . . . . . . ....•. .... . . . . . . . . . ..•... 200.00
DME Speed Indicator Adapter 200.00

Ana log ical Ci rcuit Tester with Boards .......•••....... ...•.•............ ........ 500.00

Sweep Generator 400 to 1000 MHz ......•••••........•••.••... .....•••••.......•250.00
Sweep Generator 400 to 450 MHz ......••••... . . .. ......•.....................•. 100.00

System Error Bridge .............••. . .. . ....••••.•.... ........••........•••....75.00

Measuring set For Group Delay Attenuation
and Receiver and Attenuat ion Generator .....••••..........•..•....... ...... Make Offer

Attenuation Calibrator ............. ........•....................... . . . ........ 100.00
Thermistor Mount. 100.00
Thermistor Mount. 100.00

RFI Receiver . ... . . . . . . . • . . . .... . . . .. . . . . . . . • .. . . . ... . . . . . . . ... . .. . . . . . . . . . . . 200.00

Phase & Amplitude Indicator with local Oscillator
2.5 to 100 MHz. Time Delay Unit, High Resolution
Time Delay Unit. Modulation Unit ....•••.•..........••...........••............. 750.00
Sweep Generator to 500 MHz ..... .................. .. ............... ......•... 750.00

x Y Recorder ..........••..... . . ....•••••..........•••.•..... . ..••........... 200.00

All prices are In US doll..... All equ ipment shipped air freight or UPS FOB Phoenix. Arizona. All equ ipment working unles8 otherwise
sta ted. 8O-day walTflnly on allllqulpmeni. We do not take P.O.'. unless COD, or check with order. Manuals not Inc luded, but ecme ln
stock at a small charge.

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

Say You Saw It In c o
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a monthly feature by

IRWIN MATH, WA2N DM

:==CMl~alli~0 LKJ6a@~~~
A LOOK AT THE TECHNICAL SIDE OF THINGS

Ho"zont~1 sync pulse

~~mpl i f i er

RF 05Cillator
lcarrier l

FM modu lator

AM modulator I-_~~
k amPlifier

from this operation is shown in fig. 4.
Now when the TV set tries to lock on­
to sync pulses, it only has actual
video information present, and there
is nothing for the local oscillators to
lock to. The result is that the picture
is totally unsuitable for watching .

To further complicate matters, the
normal f.m. sound is mixed with a
separate sub-carrier, usually at 15.75
kHz, so that the resulting audio goes
from 15.76 kHz to 30.75 kHz, rather
than from 0 to 15 kHz. Since the audio
bandpass of the receiver does not
ever extend to the first 15 kHz, there
is also no audio.

When both "scrambling" methods
are in use, the entire channel is non­
usable. The decoders normally sup-

N
y

Horizontal and
vertical sync

generator

Adder cireu it

...

"'-- Video mformat lOn

~dlOa mP

.«;
amplif ier

-v

""'~O~d:' ---1~>- ---1r---l---I~ l'
program

RF oscillator
(carrier)

used to synchronize local oscillators
so that the appropriate video tntorma­
tion is displayed on the CRT at the
proper time. The sound is received
much in the conventional way that
any f.m . signal is received.

To accomplish effective picture
scrambling, all that is necessary is to
somehow do something to the sync
pu lses so they cannot normally be
received. In that way the local
oscillators will not lock, and a
distorted picture will result. What is
actually done is shown in fig. 3. An at­
tenuator is inserted in the sync signal
path of the transmitter so that the
level of sync applied to the adder cir­
cuit is less than the highest video
level. The video signa l that res ults

Fig. 2- A normal TV transmitter arrangement.

Fig. 1- Two lines of video Information as transmitted by a normal TV
transmitter.

Video fro m ---oi~>--I
cameras. etc,

I- - -r' - - - - - - - - 'n - - - - - - - - r\ - - "'"

5 Melville Lane, Great NeCK, N. Y. 11023

Before beginning this month's col­
umn, I wou ld li ke to apologize for the
short lapse in Math's Notes. I had
some last-minute details that had to
be completed pertaining to a new
book that I have just finished and I
simply ran out of time for this cot­
umn. The new Book is called Wire and
Watts and 'Is being published by
Charles Stribner's Sons of New York.
The book should be available some
time in January of 1981. Those of you
who are familiar with my previous
book, Morse, Marconi and You, will be
pleased to hear that it is written in the
same style and format as that book,
but is oriented toward basic electrici­
ty rather than communications. At
any rate, the book is finished and we
can now hopefully get back to Math's
Notes.

This month, I would like to discuss
a topic that we have gotten some mail
about, and that Is scrambled "pay
TV" type signals. While I am not
familiar with the legal aspects that
apply to equipment for receiving and
unscrambling these signals, there is
certainty nothing wrong with exptatn­
ing the way that the actual scrambf­
ing is done, as it is quite Interesting.

Most readers of this magazine are
familiar with the methods of commer­
cial TV transmission, and fig. 1 is a
diagram of part of the so-called com­
posite video signal as normally
transmitted . The figure shows two
lines of video with the sync and
blanking pulses. As you know, the
sync pulses lock the 15.75 kHz
oscillator in the TV set so the picture
is stable, and the blanking portion
eliminates the retracing of the
horizontal scanning lines. The way
that this composite signal is
prepared for transmission is shown in
fig. 2. You will note that the sync
signals are actually added to the
video signals by a special "adder" cir­
cuit. The sound portion, on the other
hand, is a standard f.m. system.

When these signals are transmit­
ted and received by a standard TV
set, the sync signals are detected and

86 • CO • January, 1981 Say You Saw It In CO



Fig. 3- One method of sync suppression.

HIGH STABILITY
CRYSTALS FOR

FREQUENCY no
OR TIME --...IVUL

USE THE BEST
BUY

JAN CRYSTALS

AM modulalOt

Sync: att e<lUlltOf

Video
ampl,l ,er

Horo zonllli
5ync: generator

Video - --I

CIRCLE 7 ON READER SERVICE CARD

Cl!iPJ, .-.II
I I

• CB
• CB standard

• z rnerer
• Scanners

• Amateur Bands
General Communication

• mcustrv
• MarlneVHF

• Micro processor crvstats
Send 1(J< tcr our latest catalog

Write or phone for more derailS.

Jan Crystals
2400 Crystal Drive

Ft.Myers. Florida 33907
aU crones ( 81 3 ~ 936·2397

easy to cnarae

Surp.ern"d sync lind blank ing 5ignal5

=j==:2~=====~==:2~========±== L..-., .odo<)l ......

____ ___,,__, ---,( . _, H'lf> ... t . ,de<> I......

Fig. 4- The resulting " scrambled" TV signal.

plied (for the monthly fee) in functi on of a couple of variations that are in
reproduce the proper sync pulses and use. If you are really interested in this
decode the audio. Since, as I have type of scrambling, you might wish to
mentioned, there may be legal pro- connect an oscilloscope to the output
blems with publi shing decoding clr- of the video amplifier in an old TV set
cu ltry, this area wilt be left to the and observe the actual waveshapea
reader to think about. The result, to determine just how the system in
however, of using a decoder is, of your area operates.
course, perfect signals. Until next time,

In conc lusion I wou ld like to point
out that the method expla ined is one 73, Irwin, WA2NDM

Vo~om
PROOUCTS CORPORATION
65 E. Palatine Rd., Suite 111
Prospect Heights, IL 60070
(312) 459-3680

Dealer Inqu iries Inylted

just like adding a 10-watt amp
to your 2-meter hand-held...

CIRCLE 60 ON READER SERVICE CARD
January, 1981 • CO • 87

Reach Out!

• True 0/, wave gain antenna
• Dramatically boosts reception as well

as transmit range

• Individually tuned matching network
v • Base spring /tuned call protects radio as

well as antenna from accidents

• Extends to 47" , telescopes to only 8"

• BNC connector fils most current hand­
held and portable radios

• Better than 1.5:1 VSWR across the
en ti re 144·148 MHz band

• Only 524.95 from your dealer or
postpaid from YoCom

(lIh nO,5 ,e. ident' plene include 6' . ale. tU l

150 W.P.E.P. &/of Receiving only

500 W.P.E.P. &Ior Improved
a Fa<:tor Receive

SYSTEM lA' $110.00

SYSTEM oJ ' 5130.00
UP·DATE FOR TH E EIG HTIES

NEW JOYM A STER

You get all the JOYSTIC K VFA top-notch capabi lity plus the
JOYMASTER BONUS of EARTH INOEPENDENCE. This new system
gives you TUNEO ARTIFICIAL EARTH radiaison ham bands 8O thru' 10.
Now snap your fingers at 99% of QTH problems!

150 W.P.E.P. &lor
Receiving only

500 W.P.E.P. &Ior improved
a Factor Receive

TWO REALLY
GREAT ANTENNAS

SYSTEM 'JM1' 5147.00

SYSTEM 'JM2' 5162.00

THE JOYSTIC K VFA (Variable Freq. Antenna) claims unbeaten
scoring overcommerctarandlor conventional antennae.

e Simple. •aorc erecti on e Not only b-band but CONTINUOUS
0.5 - J(JMhz., inCI. BC & MARS e Omni.oi.ect lonal e Subs tantratty
Ha.monic FREE e 1.CXXI.COO milespe. watt .world record! _ PoorOTH's
enhanced! CLIFF DWELLERS DREAM ANTENNA l eOUOTE from
RADIOZS(South Africa, '"A remarkable antenna With great pcss.onnes.
Its physical see makes cconoec space oDefatlon a practical
prOPOSll oon ':

JOYSTICK VFA OWN ERS, update you. system to JM11JM2 for
S86.00and $101.00. respectively.Rush MastetchargeM sano.or checkor
request FREElitetature.All goodsassemble eaSl ly from the pack - then
you have your REALLY COMPACT ANTENNA SYSTEM MatChing
ATU·s. Air mail cost 'nel.

PARTRIDGE ELECTRONICS LTD
7, Partridge House,

G3CED Bro adstairs, Kent, England. G3VFA
Tel: 011 44 0843 62535
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.. monthly feature by

BILL WELSH, W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Tidbits

The September 1980 potpourri
Novice column produced a very
favorable response from a few
readers. Consequently, th is month's
Novice column Is another collection
of miscellaneous Items. It is always
difficult to find room for the tidbits of
Information when so much space is
occupied by major articles. One dic­
tionary definition of tidbits is that
they are choice pieces of news. I hope
you enjoy this month's column and
benefit 'rom reading it.

Eyeball aso
Ed Nissen, KA,e'EBP, of Pacific,

Missouri is one of several recent
visitors who were kind enough to stop
in while in my area. The other visi ting
amateurs were all from Southern
Californ ia. If you are going to be in
the Los Angeles area, I hope you will
call or visit. The te lephone number is
213-842-1863, and the address is 2814
Empire Avenue, Burbank, California
91504. If you can spare the time, I'll
show you our f ine local amateur radio
club, W6LS.

AFRTS-
Shortwave listening

Many amateurs first become In­
terested in rad io due to listening to
distant stations on the standard
broadcast (AM, 535-1605 kHz) band.
As the daytime-only stations close
down and the reception range
lengthens out in the evening, it
becomes possible to hear stat ions up
to several thousand miles away. This
form of OX (dis tance) l istening
sometimes gets a listener interested
In shortwave listening. Most of the in­
teresting shortwave listening occurs
in the high frequency range, which is
3 to 30 MegaHertz. A popular series of
h.f. broadcasts with SWL'ers is the
programming offered by the Armed

281 4 Empire Ave., Burbank, CA 91520

88 • CO • January, 1981

This is Tony Ceccoll, M1C, of Dogana
in the Repubfic of San Marino.

Forces Radio and Television Service
(AFRTS). Their broadcast frequencies
are _changed In March , May,
September, and .November of each
year. The current frequencies can be
obtained by requesting them from
AFRTS. The annual AFRTS broadcast
schedule is also available at no
charge from AFRTS - Washington,
1117 North 19th Street, Pomponio
Buildi ng, Suite 300, Ar lington,
Virginia 22209. If you want a verifica­
tion of reception report (QSL) card for
an AFRTS broadcast you hear, send
your report to the same address. Be
sure you state your name and ad­
dress, plus the date, time, frequency,
program sublect, signal st reng th, and
intelligibility of the broadcast you
hear.

Time Signal Stations List
The October and November Novice

artic les about worldwide sources of
code practice included a brief table of

time and/or frequency stations. A tew
readers suggested that others might
like to know about the 52-page list of
t ime signal stations that Is published
by Gerd Klawitter, 0-4430 Stetnturt ,
Ocht ruper Strasse 138, Federal
Republic of Germany. I recently pur­
chased the ninth edition of this list at
a cost of $4.50, Including airmail
postage fees. The price is one dollar
tess for boat mall, but that can be
very slow.

Novice DX Net
AI Fetzer, WD9EJ E, advises that

the Novice OX Net began operations
at 1430 UTC (6:30, 7:30, 8:30, and 9:30
AM, PST, MST, CST, and EST, respec­
tively) on Saturday, 11 October 1980.
AI Is a Novice OXer who already has
122 countries confirmed, and he ran
the National Novice OX Net last year.
The net frequency Is 28,103 kiloHertz,
and OX amateurs are invited to move
down to this frequency to help make
operating a lot more interesting for
Novices. Net Q signals will be used,
so become familiar with them. These
special signals appear in various
ARRL publications, as well as on a
separate ARRL operating aid. They
are also detailed in the February 1980
Novice Column of CO. If you want a
data sheet about this net, send your
request to AI Fetzer, WD9EJ E, 1444
Wilmette Avenue, Wilmette, illinois
60091. Remember to enclose the
usu a l s .a .s .e . (se lf-addressed,
stamped envelope) with such a re­
quest. Net control volunteers are
needed in as many countries as
possible, plus in different parts of
th is country.

DX Organization
Many Novices are avid OX'ers who

spend most of their operating time
chasing contacts with amateurs in
foreign (OX) countries. Even those of
us who are not real OX'ers enjoy oc­
casional contacts with OX operators.

Say You Saw It In CO



If you are really Interested In OX, you
may be interested In supporting the
International OX Foundation, which
promotes International goodwill and
increased OX operation. A single
copy of the IDXF Newsletter can be
obtained by requesting It from the In­
ternational OX Foundation, P.O. Box
117, Manahawkin, New Jersey 08050.
As usual, it Is best to enclose a self­
addressed and stamped envelope
(s.a.s.e.) with your request. It might
help to suggest that It would be great­
ly appreciated If DXpedltions would
devote some time to Novice band
operation.

San Marino-Rare OX
One of the rarest OX (foreign) con­

tacts for American amateurs is tiny
San Marino, but Tony Ceccoll , M1C,
does his best to make it available.
Tony operates code and voice on 10,
15, and 20 meters, Including some
time In the 10 and 15 meter Novice
bands. He has worked more than
40,000 contacts since becoming an
amateur in 1973, with more than half
of those contacts with American
amateurs. He Is often on 15 meters
from 1400 to 1600 UTC and his 20
meter operation usually starts after
2300 UTe. Tony wants to provide a
San Marino contact for as many
amateurs as possible. If you contact
him, please limit your transmission to
your name and QTH (location), plus

Bob Carbonell, KA2CNM, helps keep
Ozone Park, New York easy to con­
tact on the Novice bands. He Is a
32-year-old credit analyst who has
worked lor Dun and Bradstreet lor the
past 11 years. His main gear is the
Kenwood TS-520-S Transceiver. His
antennas include a 3-element
10-meter beam and a 6O-Ioot dipole
that he uses on all bands with a
homebrew tuner and open-wire
leedline. Bob has 23 countries and all
50 states confirmed, and he par­
ticularly en;oys operating the 10- and
15-meter bands In the late alternoon.
He credits the CQ Novice column
with helping him get started in the
amateur radio service. His wife is still
active in CB and Bob Is also a

shortwave listener.

Say You Saw It In co

his signal report . Do not drive OX
(foreign) amateurs out of the Novice
bands with long transmissions. Some
of us make an extra effort to get OX
amateurs to operate In the American
Novice bands. Most of these fine pe0­
ple are glad to slow down to any
desired speed, so do not hesitate to
call them, no matter how slow your
code speed is. Please do not waste
time with Information about your
equipment, antenna, and weather.

Novice Band OX Operation
Donald Simmonds, K5BDX, makes

It a point to do some of his OX
operating in the Novice bands. During
his September 1979 operation from
Montserrat, he provided many
Novices a contact with VP2MFL
Donald advised that the went through
a nightmare handling the aSL cards
for the Novices he contacted, and he
advises Novices to read the January
through March 1979 Novice Column
article about aSL cards. If nothing
else, remember that busy operators
prefer to aSL via the bureau. If you
wish to receive a card by direct mail,
send a sett-addressed envelope with
your card and check the information
on your card to be sure the date and
time are correct. If the OX operator's
aSL manager is located in thIs coun­
try, attach first class U.S. postage to
your self-addressed envelope; lf he is
in some other country, enclose an In­
ternational Reply Coupon (IRC),
which can be purchased at post of­
fices. Most of the operators unders­
tand how anxious a Novice can be to
receive a card from a OX location. If
they did not want to help you, they
would not be in the Novice bands.
However, they do not want to spend
possible operating time addressing
cards. Appreciate their efforts on
your behalf and make it as easy as
possible for them to send cards to
you. I have been to the OX station and
I know what a problem aSL cards can
be. I also remember how I felt when
someone would make a long
transmission while several other sta­
tions were Impatiently .....aitlng tor a
contact. Keep contacts short to let
the ex operator work as many sta­
tions as possible. Time is extremely
valuable during OXpedition opera­
tion. Do not send Information about
your weather, equipment, or antenna;
just give a report, your name, and
your location. Similarly, do not Iden­
tify more than once at the start and
end of a transmission. If you are
famlliar""!yith the use of the break
signal (BK), use it to eliminate iden­
tification after the contact has been
established; it is legal as long as the
associated transmission is less than
three minutes long. Keeping each

This /s 32-year-old Karel Karmas/n,
OK28LG, of Hodonin, Czecho­
slovakia. He started as a shortwave
listener in 1963 and progressed
through Novice by 1966. Karel has
had more than 50,000 contacts as
OK2BLG. His nomebrew en-bsna
250-watt code transceiver is to the
left and his homebrew s.w.r. meter
and digital readout are above the
Otava 77 Transceiver. The unit in the
lower right corner is a memory keyer.
Class C (Nov/ce) amateurs in
Czechoslovakia are permitted to run
up to 25 watts on 10 meters, and their
code band Is the same as the Novice
band In this country, 28.1 to 28.2 MHz.
Their Novices also have code (only)
operating privileges on 160 meters
and 80 meters (3525 to 3600 kHz).
Class B OK licensees may operate all
bands and modes up to 150 watts In­
put. Class A OK operators are allow­
ed to operate all bands and modes up
to 500 watts Input. Most OK activity is
on code. Listen for OK2BLG about
0400 UTC near 21,140 kHz when 15
meters Is open between America and
Europe. Karel is also on this Irequen­
cy about 1800 UTC Wednesdays.
When 10 meters is open between
Europe and this country, he can be
heard around 28,140 kHz about 1800
UTC. OK2BLG worked about 120
American Novices on 15 meters duro
ing 1980. His present antenna is a
2-element HBgeV array, and he is
erecting a log periodic that he plans
to use on several bands with low
power. There are about 40 amateurs
within a 30 kilometer radius 01 his
South Moravia location, and he is ac­
tive in the local club. They plan to use
some ideas taken lrom the Novice ar­
ticle on running amateur radio shows.
As Is true in many countries, It Is
more difficult to obtain an amateur
radio license in Czechoslovakia than
In America, but they may appreciate
their privileges more since they work
harder for them. Listen lor OK2BLG,
because Karel wants to contact you.

contact short enables the OX station
to work more contacts and that is the
object of any nxpsctnon. The
preceding abbreviated contact
system does not apply when a station
answers your general call to all sta-
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AM( OM'oo1 01604 1166
Scalar 72S %77
Telecom Trans Chile 25471
Multi-RadIO 773-1266
Radiac 2-50-32-40
Enkoismediat (90) 611258

the Old rel iable
W2VS Traps

-Lo-Pass Filter 2fXX)W
·Quad Parts
-Bafuns I Traps
-lnsutators
.Wire & Cable
-Connecto rs

13057

LONDON:
VICTORIA:
CQNOPCION:
BUENOS AIRES:
Cal ANAHUAC:
HELSINKI:

5-Band
A ntenna

' or
•

FUll POWIR - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer

•

the Big Signal
W2AU
~lun

For over 20 years, the choice
of Hams, Armed Forces and
Commercial Co mrnunications : world-wide.

us -TOll-FREE 1-!lO()-448-1&66
NYlHawaii/AlaskaiCanada •
coma H1 5-437-3953
TWX - 71D-54Hl493

Ask for Hugh Cunrnson, WAllOT,
or Bonnie, or Emily . ..

UNAOlllA I REYCO Division Microwave Filter Co., lnc.. E. Syracuse. NY

HJ\A.1S - call for our
free catalog PC-60

DEALERS - join over 400
dealers world-wide. Call

us today for no-risk deal.

HAMFEST MANAGERS ­
UNADILLA cooperates!
Call us.
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tlons (CO); many of the OX operators
li ke to chat.

Don ald will be operat ing from VP2A
(Antigua and Barbuda), VP2K (St.
Ki tt 's and Nevis Islands), and VP2M
(Mo ntse r ra t) on 23 November
(2000-2200 UTC) and 25 November
(0 100-03 00 UTC). This Leeward
Islands operat ion will be on 21 ,150
kiloHertz. He may also operate at
o ther ti mes on other Novice frequen­
cies, but he promises to at least keep
the stated schedule.

Donald is OSL manager for TG9ML,
VS5AR, 3B80B, and hi s own VP2A.
VP2K, and VP2M operations. His 1981
plans include code operation (in­
cluding Novice bands) f rom FP8 (St.
Pierre and Miquelon Islands), EA6
(Balearic Islands), C3 (Andorra). or
ZB2 (Gibralter). Perhaps he will give
us his Novice bands operati ng
schedu le after his plans have been
f inalized.

If you are fo rt unate enough to con­
tact Dona ld from one of hi s OX loca­
t ions, I hope you will write a note on
you r card thanking him for hi s con­
s tderatlon and patience. I would
wel come si milar reports o f Novice
band OX operation. I help li cense a
few hundred new amateurs each year,
and I know how thrilled they are to
work OX. Frankly, I've never gotten
over that thril l either.

Amateur Radio Calendar
Large wa ll calendars w ith room to

note events of Importance have
become hard to fi nd. Consequentl y,
the Lockheed E.R.C. Amateur Radio
Club purchases 13.5 by 19.5 Inch
calendars imprinted with large
Amateur Radio lettering, plus the
ARRL address (fo r Information about
amateur radio). If you want one, send
three dollars and an addressed label
to W6LS, 2814 Empire Avenue, Bur·
bank, California 91504 . Payment can
be by check, cash, IRC's, or U.S.A.
postage. The pri ce includes U.S.A.
shipping. Calendars are mailed in­
dividually in sealed wrappers. They
are a great add ition to a rad io shack.

Comments Wanted
If you are ei ther a prospec tive

amateur or a new amateur. I want to
know what you would li ke to see in
future Novice columns. Most o f the
recent ones have covered a single
subjec t in detail , often requiring an
item to be spilt up Into several cc n­
secunve Issues. There Is practically
no end to subjects that can be
covered In this fashion , and changes
occur that make It worthwhile to up­
date articles from time to time. Most
of the amateurs who write to me
about subject arti cles are not

Novices or Techn icians; they are
usual ly General, Advanced , or Extra
c lass licensees.

The Novice column has been
devoted to a variety o f small Items a
few times in the last three years, as is
true this month. These miscellaneous
Information columns have brought a
good response from newcomers to
amateur radio.

I teach amateur rad io licensing
courses and I have an excellent set of
notes on the-materia l I cover w ith our
students. 'This material Is arranged In
a logical study sequence and It is up­
dated as changes occur. Future
Novice columns cou ld include Inter­
matron that wou ld help those who
wish to obtain any c lass of amateur
rad io operator's license, f rom Novice
through Extra.

It you have an opi nion regarding
the content of future Novice columns.
I will be glad to hear from you.

Code Tips
Art Ford, W2HAE, is an Extra Class

amateur radio operator with 48 years
of operating experience. Art has been
working the 40 meter Novice band
about two hours every day to meet
new amateurs and to provide them
with contacts and code practice. He
adv ises Novice and Technician
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DRAKE
TR-7

2·3·4
ELEMENTS
OR MORE

.Telephon. : (203 1 5 26 -6324
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SUPER QUAD
KITS

KIRK E LECT RON ICS D IVISION
"'!lUNG INSTkUIoI ENTS. I.'\jC

13 Farrv Rd ., Chester , CT 064 12

FEATURING THIS MONTH

1c$»mm1D.

Special Instruc:tion Manual on
Kirk·s " Super Ouach" $2 .75

• 2 3 4 ELEMENT TRI BAND
101 5 20 METER AMATEUR NET FROM $256.68

AVAILABLE IN A COM PLETE

RANGE OF KITS

HIGH STRENGTH
FIBERGLASS

• VHF 4 ELEMENT 2 OR 8 METER
AMATEU R NET FROM $96.75

CIRCLE 91 ON READER SERVICE CARD

WRITE FOR FU L L INFORMATION . PRICES DO NOT INCLUDE POSTAGE .

PRICES AR E SUBJECT TO CHANGE.

_ 2 ELEMENT 40 METER AMATEU R NET $523.50

. 234 ELEMENT DUAL BAND
1015 OR 10 8 METER AMATEUR NET FROM $150.42

In Stock For Immediate Delivery.
We Also Stock All Major L1nes:-
ICOM . R.L. DRAK E - YA ESU. ~~-----
COLLINS . ETO . TRIO·KENWOOD­

DENTRON _ STANDARD . ROHN .

TRI ·EX . PALOMAR . HY-GAIN •

LARSON . CUSHCRAFT . TPL .

MI RAGE .

. -

David Knapp. KA9EDP. of Elizabeth,
ttttnots, is an f8-year-old high school
senior. He rece ived his Novice
license in April 1979 and upgraded to
General in March 1980. His lirst sta­
tion included a Johnson Viking
Valiant Transmitter and a Ham­
marlund HQ·145-E Receiver. His pre·
sent station features the Ten- Tee
Century 21 Transceiver. Dave has
worked all states, 2 7 countries, and 4
continents on code. His antenna
sys tem consists of an end-fed rsn­
dam wire and a 3-element to-meter
Yagi. Dave holds the 20 wpm ARRL
code proficiency certifica te and he is
a League member. I know he par­
t icipa ted in the las t Novice Roundup
because , worked him. Dave credits
previous Novice articles in CO tor
helping him get a good start in
amateur radio. He looks forward to
serving his community for many
years with his station and knowledge.

licensees to make a determined effort
to form each code symbol well and to
leave a space between adjacent
words. The excessively long CO (call
to all stations) call s bother him, and
he strongly recommends short calls
with careful listeni ng and tuning for
answers. All beginning amateurs are
urged to read the June through
August 1979 Novice columns cover­
ing code. That three-pert article can
do a lot towards getting newer
amateurs started right on code.

Novices are urged to submit good
b ta c k-e nd-wb l te p ictures of
themselves at their operating post­
nons. If your photograph is printed In
a future Novice column, you will
receive a one-year subscription (or
renewa l) to CO. A brief description of
operating activities and some per­
sonal background information are
needed with your picture.

73, Bill , W6DDS
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Time Constants

BY DICK BASH" . KL71HP

Dick Bash is the Publisher of the now
famous Final Exam series of amateur
radio license manua ls . These men­
ve ts. or test guides. are marketed
through Bash Educationa l Services.
The books have caused a stir in the
publish ing world In that they have
forced some of us to rethink our defini­
tion of license manua l.

Dick has prepared a series for CO
which we are calling Exam Corner. In
this section he wi ll take one subject at
a time. dissect it and hopefully teach it
with full understanding and compre-
hens ion. .

A napplicant for the Extra Class
license should understand how to
solve time constant problems. They
appear on the examination, and a
foundation in the de tai ls of the subject
will make your task of so lving the oro­
blems that much easier and will also
broaden your understanding of elec­
tronics.

A time constant is a term used to
describe the number of seconds that it
takes a capacitor to go from zero
charge state to 63% of its final value.
It is also the time required for the ca­
pacitor to go from a fully charged
state t063 % of its fu lly charged value.
The time const ant is found by using
this formula:

TC _ RC

where:
TC _ Time constant in seconds

R _ Resistance in ohms
C _ Capacitance in farads

So, if we have the following sche­
matic, how would we determine the
t ime constant?

-P.O. Box 382. San Leandron. CA
94577
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Well, our formula says to mu ltiply
the resistance in the circuit (which is
250,000 ohms) by the capacitance
(which is 125 rnicrosarads). Doing so
gives us 31.25 seconds. This means
that it will take 31 'I. seconds for our
little capacitor to charge up to 63% of
its final value. This is one time can.
stant and (in this case) one time con­
stant is equal to 31'I. seconds.

250K

~1 f25mF

Now we can continue to charge up
our capacitor. After Iwo ti me con­
stants (31.25 x 2 = 62.25 seconds) we
will charge up the capacitor the origi .
nal 63% of it s fi nal value plus 63% of
the remaini ng 37% (or 63% + 63% of
37'%= 86.31 % of the final value). After
3 time constants (3 x 31 'I. = 93.75
seconds) we will have charged the
capacitor up to 63% + 63% of 37%
+ 63 % of 14% = 94.93% of the final
value. After 4 time constants we have
built up to 98.1 3% 01 the final charge,
and after 5 t ime constants we have
achieved 99. 31'% of the final charge.
Thus we can now say that in any ctr­
curt you wi ll be within 1% of the f inal
value after 5 time constants.

But 5 time constants in this circuit
takes 156.25 seconds or a little over
2% minutes. What if we wanted our
capacitor to charge faster than this?
Then we have two choices: We can
either reduce the value of the resistor
or decrease the value of the capacitor
(or both, but let's not make things
complicated !). If we replace the 125
mic roFarad capacitor w ith one of 0.10
microFarads, then we would have
250,000 x 0.0000001 _ 0.025
seconds. Thus our time constant is

now about 31100ths of a second, and
f ive time constants (the t ime required
to reach about 99% of the final
charge) would be 5 x 0.025 = 0.125 or
one-eighth of a second. That's a big
change from 156,25 seconds!

What if we wanted to know how
much charge our original capacitor
would have after two lime constants
(62.5 seconds)? That also has a for­
mula fo r it! It looks li ke this:

Final voltage
Source voltage x (1

where:
n = number of time constants

Well, by plugging in the number 2
for the lime constant and the source
voltage f rom the schematic (48 valls),
we see that we would get:
Final voltage = 48 x (1 - 0.372)

Final voltage _ 48 x (1 - 0.1369)
Final '1011 age _ 48 x 0.8691
Final VOltage _ 41 .4288 volts
There was nothing tough there (except
perhaps having to remember what to
do with the " 2" when we were working
our calculator). So time constants with
capacitors are easy!

As it applies to coi ls, a lime con ­
stant is the t ime required for the cur­
rent to increase from zero to 63% of
its fi nal value. The formu la for use with
a coil is a bit different

TC (coil) = .!:.
A

where:
L = Inductance in Henrys
R = Resistance in ohms

That conc ludes our discussion of
lime cons tants and how we work with
them. Any problems you encounter
now on the exam will surely be easier
to deal with, right?

Say You Saw It In CO
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ORDER TOLL FREE!
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. " SEE THE WORKS" ~

CLOCK

OUR EAS IEST CLOCK TO
ASSEMBLE'

6 Digits 12 or 24 Hour Format
Clock res ts betw een two
pieces of clear ptexiqlas A
GREAT CONVERSAliON PIECE!
Kit is complete including top
quality PC board, all companels. pre-cut and drilled
plexiglas and all hardware 529.95
Wired and Tested S39.95

RAPID MOBILE CHARGER

The DEB-TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times, this includes transmit and receive
periods. It is equipped with a cigarett e

,{ lighter plug on the input side and the
\( appropriate Charging plug on the output

side. Models available now for the Kenwood TR2400, Yaesu 207R. Tempo
S1 . S2, S5 and the Wilson Mark II and IV. Otner models available also
please call or write lor info , $34.95.

COMING SOON THE NEW AC VERSION

VEHICLE INTRUSION ALARM
An easy to assemble and Install kit thatotte rs options not normally found
in other alarm systems. Hidden switch mounts under the dash. Kit has
provisions for sensors and remote control switch. Programmable time
delays for exit, entryand alarm periods. Basic hook-up utilizes dome liqm
circuit activating when doors are opened. The alarm will drive a siren or
pulse horn at a 1HZ rate. Not prone to false alarm do 10 reliable CMOS
circuitry . No external switch required! Complete kit witn easy to 101l01A'
instructions and diagrams 512.95
Wired and Tested $19.95

MODEL 5314 CLOCK KIT 12 or 24 hour format 6 large
.H5 Digits. Kit iscomplete with all parts. pc board and
custom designed cabinet. (Specify White or Black )

529.95

.3

• Orders under S20 .OO add
51.00 handling

• Onio residents add 4'17%Tax

~ DEBCO ELECTRONICSDE P.O. BOX 9169
~INC IN NAT I , O H I O 45209

Say You Saw It In co

• Add 5%Shipping for U.S.
&Canada

• All foreign orders add 10%
• COD orders add 51.25
• Master Charge and Visa Deafer Inquiries Invited

l Phone: (513) 531·4499 Welcome CALL OR WRITE FOR CATALOG

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~
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by the FCC). The transmitter is in two
parts: The main transmitter assembly
contains the frequency generator,
power supply, and the control panel.
It is located at the operating position.
The antenna tuning assembly mounts
at the base of the antenna.

proaching 8 dB above a dipole on high
band and u.h.f. An additional 15 dB
front-to-back ratio makes the Scanner
Beam particu larly suited for long dis­
tance, weak s ignal di rect ional recep­
tion . Average V.S.W.r. is 1.92:1. On low
band (30-50 MHz) the antenna resem­
b les an omnidi rec tional vertical pole.

The antenna is constructed of heavy
duty aluminum tubing and has a unl­
versa! o ff set mount. The beam sells
for $39.95 plus $4.00 shipping. A
match ing coaxial cable assembly is
also avai lable. For more info rmation,
contact Grove Enterprises, Inc.. Route
1, Box 156W, Brasstown, NC 28902, or
ci rcle number 106 on the reader ser­
vice card .

'--'.-. a.. T750"""'-lI=_ ! ••

e) ••'- -•
All the difficult assembly and wlr­

ing is factory completed. W iring of
the ki t takes about an hour wi th si m­
ple tools. Instructions are supplied .
The transmitter is lor c .w. operation
but can easily be a.m. modulated i f
desired. Price is $t45. For more Inter­
mation contact Pa lomar Engineers,
Box 455, Escond ido, CA 92025, or cir­
c le number 102 on the reader service
card.

Benjamin-Michael
Portable Clock

The Beniamin-Mtchael digital clock
is ideal for proper logging in home,
mobi le, or portable use. It features
24-hour military time with quartz crys­
tal accuracy, a large, easy to read LCD
display, and fron l-mounted con trols
with hold switch that permits precise
setting to t ime standard. A single pen­
light cell provides one-year operation.
The clock is designed with attract ive
aircraft instrument sty ling. Price is
$29.95. For more information. contact
Benjamtn-Michaelmdustrtes. P.O. Box
173, Prospect Heights. IL 60070, or cl r­
cte number 103 on the reader servi ce
card.

OSL - CARD - OSL

Decibel Products
Broad Band Antenna

The Model 0 8-410 is a heavy duty,
light weight, high gain antenna lor use
in the 406-S12 MHz band. It is suitable
lor mounting to the top or on the s ide
01 a tower. Cla mps for top mounting
are supplied, but an additional side
mounting k it is requ ired (Model
08-501 2) for side mounting. The
OB-41 0 can be used as an omnf-dtrec­
ttonat antenna having a max imum
gain of 9.2 dBd, or as an elli ptical pat­
tern antenna having a maximum gain
of 10.4 dBd. The antenna will withs­
tand winds up to 100 mph. Since it is
constructed of metal, all elements
operate at DC ground, the antenna is
almost immune to lightning damage.

Dua l and quad antenna models are
avai lable which include mu ltiple in­
dependen t antennas on a common
mas t, each w ith a separate feed line.
For more information, contact Dec ibel
Products, Inc., P.O. Box 471 28, 3184
Quebec St., Dallas, TX 75247, or circ le
number 110 on the reader service card.

100 Cards $14.00
Addit ional 100 - $4.00

Order No. 410

• Blue • Stripes
• Red . Call , Name,

Address
• see . 311l x511l
• Glossy Stock
• Standard Report Form.

(Back)

Grove Enterprises
Scanner Beam

Intended primarily for the hobby
scanner radio market, the Scanner
Beam is designed to work over the
conti nuous frequency range 108
through 512 MHz. This z-erement log·
period ic dipole array offers gain ep-

MIKE OlAUGHlIrj
PO BOX 1575

NORTH KArjSAS CITY. MO 64116

UNITED srxres OF AMEHICA

"".;/ Checlr. 0'

""on. y Ot"d., /0:

write lor
FREE c.lllooue

Palomar 1750 Meter
Transmitter Kit

Palomar Eng ineers' new transmit­
ter kit for the 160-190 kHz ex peri­
meters' band operates at one watt in ­
put power with a 50 loot maximum
antenna length (no license required

CIRCLE 10 ON READER SERVICE CARD
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VAN HUYS, CA 91401
8265 s.p,,,,_ B"'" <21 31 988-22' 2..._........-.....

SAN DIEGO, CA U 1U
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801) F. f.a, W6RJ I K6AHII, Jim Re"_ty, H4lAJ
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pe<'SOnllloZed _voce
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OAKLAND, CA 1M6OSl
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Featuring Eta Alpha Amps for Christmos.
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AHAMEI... CA 12101
2620 W La ,,_

(11.) 761·J03J (213) 860-2040
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BUR LING AME, CA \M010

_ tiowan:l -.. 1.15) 3. 2·5157.__ _5.-

CoJ for Spedal PrIce.!

ALSO SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS . ..

OVER rHE COUNTER fMon . tN\< s.'- 10 Alii to 5:30 "",1

MAIL ORDER. Phone. "",,,e

J. W. Miller AT·2500
JW. Mil ler Division of Bell Indus­

tries has introduced the au toma tic an­
tenna tuner Auto-Track Model AT·
2500. Power capability is 2500 watts
p.e.p., and freq uency range is 3.0 to 30
MHz (inc lud ing WARe band s). tmpe­
dence ma tchi ng is 10 ohms to 50
ohms resistive, and the di rect reading
SWR meter reads 1.1 to infinity. The
direct reading power meier has two
meter scales from 0 to 250 watts and 0
to 2500 wall s; front swi tch se lects
FWD or Reflec ted Power.

A " Linear Disable" circuit protects
the linear from excessive SWR. The
antenna luner is packaged in a 17" W
x 5 '/_ ~H x 14"0 cabinet. For more ln­
formation, con tact J.W. Miller Dlv.
Bell Industries, 19070 Reyes Ave., P.O.
Box 5825, Compton, CA 90224, or eft­
ere number 108 on the reader service
card.

Aluma 's Light Towers
Alu ma Towe r Co m pany ha s

ava ilable a line of all aluminum ma in­
te nance-free towers. Becau se of
aluminum's inherent corrosion resis­
tance and high strength/weight rat io,
the to wers are eas ily installed and
need no further ma intenance. They are
available in heights of 20 feet , 25 feet.
and a 50 foot crank-up model. They are
tungsten inert gas welded for strength,
and can be li lted over easily due to the
tower' s light weight . For more inter­
mation, con tac t Aluma Tower Corn­
pany, 1639 Old Dixie Highway. Vera
Beach, Fl 32960, or circle number 104
on the reader servic e card.

Mirage All Mode
Low Power Amplifier

The 823 z-meter All MOde low power
amplif ier is designed to be used w ith
all availab le HI's and tow power s.s.b.
tra nsmitters. It wil l provide 30 watts
ou tput wi th 2 walls drive. The B23 is
linear and may be keyed wi th as little
as 100 mw and as mu ch as 5 watts.
Five watts input w ill give 40 to 45
watts output. It is packaged in a ruq­
ged compac t enclosure that may be
mou nted anywhere or left unmounted
for portabil ity. Frequency range is 144
to 148 MHz. Size is 4 3;, w x4 ~ x2'1_ ~

and weight is 1'14 pounds.
The B23 comes with the company's

5 year warranty (1 year on the r.f.
power transistor). For further Intorma­
tton . contac t Mirage Communications
Equipment, mc.. P.O. Box 1393, Gilroy,
CA 95020, or circle number 107 on the
reader service card.
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Pecos Valley A.R.B.
112WEST FIRST 505-623-7388

ROSWELL. NEW MEXICO 88201

TEN·TEe
0 1,4"'1-0 .. . . . • . _ . .... SPECIAL 5999.00
DEL TA . •. . •. ••.•• SPeCIAL $729.00
CENTU Ry . . . . . . ,_, . S 319.00
ARGONAlIT ••. .• . . •.•••.•• _• •. . • . . S 319,00

AU
MORSEM ATIC ...•.... SPEC IA,L $l7'9,OO
MK·1. . , , $ 19,00
MAGICOM , •.•• . .•.• , ••• CALL
ISOPOLE144 ' .....•.. _• . . . . . . . . . . . . $ 48.00

Hy.Q H _. _ .30% OFf UST ON ANTENNAS
ocoo

1C2-,4 . . ...•. .. .. ....... ... . ...•. S 239 00
CALL F~ OTHERS. . . . . . • • . ... . . . . . . ... . .

LUNAR, 8 l1TTERNlIT, 8 .. W, "'RRL. TEMPO

FREE SHIPPING MOST ITEMS Me .. VISA
• TAAOE·IN'SWELCOME •
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YAESU FT·207R OWNERS
AUTOMATIC SCAN MODULE

15 minutes 10 in­
stall; scan restarts
when carr ier drops
ott : busy switch
controls automatic
scan on -off ; in ­
eludes module and
instructions.
Model ASo1.

$25.00

ENGINEERING CONSULTING
P. o. BOX 94355

RICHMOND. B. C. V6Y2A8, CANADA

CIIlCLE '0'" IIEAOEIl S EIIVICE CAIIO

GET ORGANIZEDl_ "'......ctj-----
• __ 10_ . ' •• ,, " : ••

4 MAG FILES $4.95
_ Sot I5_ I'oo...._ -....-...
DGM ~Tl'IIl.

P O.&OK)8I.-H
OOVEII. ... H 03Il21I

OROER No. I IJ6.AED41*:::>IiI~ 1l000E ....
"t.ATTSaUAGH . N.V. ' 290'
T.L I ~ I" M,-8100

ORClE .5 ON READER $(RV'lCE CARD

HOT OX INFO!!!
World'. Be.t Known

WEEKL'l' ox BULLETIN
c.ltl -Frequ~iel-Pt~lion-OSL Info

fOt It10w P¥. end E"Olic counlfies
SEND BUliness li,e SASE fOf ..."pl. COPv

TO. THE OX BULLETIN
306 Vernon Av•., Vernon. CT 06066
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Zero Bias
(from page 6)

business. The TV video recorder
boom will not put the others out of
business either. Who then are we pro­
tecllng with the attacks on 605 and
what will be the price?

We have a basic freedom to receive
what is being transmitted . What we
do with the information we receive
may be up for scrutiny, but a basic
den ia l of the fundamenta l right to
receive signals is untenable. The
state of Connecticut will soon stop (if
they haven't by now) confiscating
those "illegal " 10 GHz receivers call­
ed radar detectors and refrain from
prosecuting Individuals who are
" caught" with one in the ir possession
under the theory that they are being
used illegally to circumvent the law
even when they are turned off .

In California recently a law was
sig ned by the Governor which would
now make It ill egal to even sell the
components to build your own
sate llite rece iver. Picture yourself
standing at the counter of XYZ
Distributors, or even a local Radio
Shack, trying to buy a 47K 1/. watt
resistor when suddenly you are
" busted," indicted. and sentenced or
fi ned for illegal trafficking of satellite
compo nents. Magazines reaching
California will have to be censored so
as to remove all ads for components
and by extension so will al l teach ing
art icles which in the long run may
teach you how to use those illegal
components. Probably to be on the
safe side, Governor Brown also
should close down the engineering
schools , techn ical schoo ls, and some
of the libraries. You can't be too safe
you know.

So the rash of laws is promulgated.
11 would appear that these laws are

, designed to intimidate, threaten, and
in some way act as a stop-gap
measure to demonstrate that there is
some act ion taken to "curb" the
potential menance. Someth ing of
some value "must be protected ." This
is basicall y the same philosophy we
faced during the great amplifier
purge. Instead of protecting the poor
defenseless satell ite industry f rom
the few thousand viewers, the poor
defenseless home entertainment in­
dustry had to be protected from craz-
ed amplifier owners. Atter all , think of
the $1.00 or $2.00 that might have to
be put into a bill of materials to
eliminate r.t.l. or make a better pro­
duct. It's easier to just ban ampl ifiers.

We seem to be a people who thrive
on new laws-the more the mer­
rier .. . regardless of the ultimate
damage. Amateurs are like everyone

else, with continued request s for
special " laws" or cons iderat ions
from the FCC. Almost none of this
considered brainpower goes into pre­
sent or future enforcement. There are
laws that do exist to protect indust ry
from " theft of services." If I copy
material off the " air" and mass pro­
duce it and try to sell it, I can be In
trouble with existing law. After all ,
there was existing law in effect on the
illegal use of amplifiers, but it wasn't
enforced. The amplifier laws are a
good analogy to 605 in that we have
Immediate feedback of the results of
" protect ive" laws.

The FCC in effect "threw up their
hands" at Congress and mandated
an amplifier ban as a publ ic
demonstratlon that t hey "did
something." What they were saying
tacitly was that Congress wan ted
something from the FCC that they
(Congress) weren 't willing or able to
pay for, namely enforcement. In a
drastic move and grand gesture. the
FCC determ ined that the ampli f ier
ban wou ld put a stop to the r.t.i. com­
pla ints and halt the Illegal use of the
amplifiers by unauthorized person­
nel. Well , time has proven that the il­
legal use is just big and the number
of complaints has risen since the
ban. Probably a new law will be sug­
gested to put a stop to this also.
Noth ing , however, is done to support
the concept of enforcement. By the
way, I have mentioned in the past that
r.t.l. legislat ion has been pending in
some form or other in Cong ress since
1945. These laws which put the onus
of responsibility and culpabil ity on
easily identif iable compan ies have
never seemed to gather momentum.
Who exactly are we protecting and
from whom?

Well , back to 605. If 50 state
governments and a federal govern­
ment want to create 51 different laws
and interpretations for the same ot­
tense or deemed offense, then who
am I to argue? After all, all of these
legislators need to keep creating
heroic laws and statutes In order to
put food on the table. Lawyers need
emp loyment, and what better way
than to spend several years on the ac­
tual meaning of where a comma is
placed. Why should anyone take any
of th is seriously when in fact none of
th is can actually be enforced.

Well, when that W6 reaches Iurtfve­
Iy for his (or her) 47K V. watt resistor
and feel s the cold steel handcuffs
snap around his wrist and hears his
sentence and is f inally shipped off to
San Quentin, then and only then willi
believe that the government is fi nall y
putt ing our money where their mouth
is.

73, Alan, K2EEK
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~HAL~ H.UOlD C NOW\AHD
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COMnln am, CONSISTING OF EVERY ESSENTIAL PART NEEDE D TO
"'''K[ YOUR COUNTER COMPlET E "AL«JOA J.[)IGlT COUNTER WITH FRE·
QUENCY RANGE OF ZERO TO llOO lilt'll FEATURES TWO INPUTS ONE FOf'
LOW FREOUENCY AN D ONE FOR HIGH FREOUENCY; AurOM"TIC ZEAC
SUPfl'RESSION TIME eASE IS 10 SFC OR 1 SEC GATE WITH OPTIQN...l 1C
SEC GATE AVA'LABLE ACCURACY tc001%. UTlL'ZES l ().hn(l CRYSTAL 5
PPhI COIII~ETE KIT 1121
HAL.JOOA H MG'T COUNTER I SI MI L A R TO HAL-600AI WITH FRE­
OUEI\ICY lUNGE Of' ZERO TO XlO hlHl COtI~ETE xrr .... l"lt
HAL.50A & OlGIT COUNTER WITH FREOUE"'CY RA"'GE Of' ZERO TO 50
I,IHl OR BEnER AUTOhIATIC DEC'MAL POINT .ZEAO SUPPAESSION UPON
OEMAIIlQ FEATURESTWOINS.UTS ON E FORLOW FREOUE...Cy.NPUT. AIIlD
O"l E ON PA"'EL FOR USE WITH ANY 'NTER...AllY MOUNTED HAnRQlIl 'X
Pf'lE-$CALER FOfll WH ICH PROVISIONS HAVE ALREADY BEEN MADE 10
SEC AND 1 SEC TII,IE GATES ACCURACY tc 001% UTILIZES ,o-"'Hl
CFlYSTAL S PPM COM~ETE KIT .. ...........•.... ....• _•. II.
NOW AVAILABLE:~ IIIC DOWN CONVERTERS
Fac':'FY,wor"'AT..,.., _ 1151.15
InKII ortn .••.•..••. , •.••.•... _..•.•. •• .••• .• .. • _•. • . • • . •. • III.I!

HAL/79 Clock Kit fRlE with every Counter
Plus A FREE In-Line RF Probe.

,al·KALla _ITS
HALJOOnl • • .• . • • • • •• • • •• •• • . • • • • . • • •• .•• ••. •.• . . • $14.95

(PI-' ''''''Ied GIO ~'d .nd all eotnpone-nlSl
HAL JOO ""al. •• • • •• • •.••• •. •. • • • •• • . •. ••• •. • .• • . •• $14.95

1Sa....a,._ .." " ptea",pl
HAL 600 PlI.••.•. •• • • • •. •..•. •. • . • • • • • • . •. ••. •. • •. • 51995

(Pl-a""~I'" G10 boa'" and II I' com_ nlSJ •
HAL 600 ",pal• . • .• •• • • •• • • • • .• •• . •• . • . •. • • •• .• .• • .•. SJ9.95

1Sa.... lIS a_ tlu' ..,, " po-u mpi

HAL.IGHI rll·SCALU VH FlIo UHF ' '''' PUT AND
OUTPUT OIV'DES B Y 1000. OPERA TE S 0"" A SIN _
GLE SV SUf"PL V PRE-BUILT lIo TESTED ..... $79.95

TOUCH TONE DECODEII(lT
HIGHLY STABLE DECODER KIT. COMES W'TH 2 SIDED. P'l.ATED THRU AIllD
SOL.DER FLOWED G·IO PC eoARD.. 1-5ll1"5. 2·1t02. AND ALL ELECTflQNIC
COMPONENTS BOARD MEASURb 3'1> • SI<t INCHES HAS 12LINES OUT.
Of(LY U'.fl
DELUXE 12·IUnofol TO\ICHTONE ENCODER KIT u',hl' ''V I ne n.e'" IC'" 1206
e'"p PrO\l" d" COl" VISUAL AIllO AUDIO '"",'CI"ons ' Comes ...,1" ,,s o...n '"*0­
'ona I no<h le<l alum,num cab,ne' "'u su" s only 2 3/' " 3 3/. " Compl,Ie ..."n
Toucll-Tona pad . boa'd. C' yl lil. en' ll ll"" . 11 neeeSSi'y comllOnenlS 'O I ,n ,sn,,,. ~ , '
..RICEO AT..•.•.......•...........•..........•........ . . , ....• ..... . 121_15
For lnose ...110 ...,sn tc mounl ' ''a I nc(Kl.. in . IIa nd-II"ld un'I . '"e PC COl'll
manu..' only i/'6" " 1 3/ ' " T",s IlI.I,.1 ~ ' , ..,' 1'1 PC OO"d, C'ystll , cll'll ind

~~Tno~~~ m_t5
ACCUlnu lin) THIS ACCUKEYER IS A REVISED VERS'ON OF THE VERY
POPlJLAR WB.VVF ACCUKEVER ORIGIIIlALLY DESCRIBED BY JAMES GAR·
REn, IN aST MAGAZINE AND THE 191~ RAOIO AMATEURS HANOSOOK
ll • .•'
ACCUIIUI_MIMQl:Y 0rn0N In THI S ACCUKEVER MEMORY KIT PRO·
VtOES A SIMPLE LOW COST METHOD OF ADDING MEMORY CAPABllITV
TO THE WS'VVF ACCUK£YER WHILE DESIGNED FOR DIRECT AnACH­
MENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE AnACHED TO AIllY
STANDARD ACCUKEVER BOAR D WITH LlnLE DJFFICULTY _II • ."

ORDER ACCUKEYER KIT AND ACCUKEYER MEMORY OPTION
FOR $32.UU.

6-DI(iIT CLOCK • 11/24 HOUI
CO"'PLETE KIT CONSIST) NG OF 2 PC G10 PRE·DRILLEO PC BOARDS. 1
CLOCK CHIP. II FNO READOUTS, 13 TRANSISTORS. 3 CAPS. 9
RES ISTOR S.. 5 DIO DES , 3 PUSH ·SUTTON SWI TCH ES . POWER
TRAIllSFORMt:R AIll O INSTRUCTlONS_
OON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTH ING EXTRA
Pl:lCIDAT ItJ.9S

Cl()(.l CIoW AWI ' lable I nd ill 1,1 I ny one 01 Ina 1 _ cloc~ s , RIt9ull'
PnCI , •. SIl 50 _ 0001, " .M _ ~ _ dod

P-lMCoIT AIAIM Cl()(.l PT 10< home. campot . RV. 0< f iltld-day use Opotl'"
on 12'''011 AC 0< DC. I nd 11.. ;1$ _ n flO.Hl I i.... baSi on I.... boa' d COtnple1•
...i l " I" lloC:l.onoc eotnponenlS . nd I ...o-pi.el . ptl4t;'1«l PC boa.ds. Boa.d
SOli . ... 3"' . COtnple11 ... '1 1'1 spe.~.. . nIl . ...i l c....s. II Ol)<tfl'e<l on DC. , ...... IS
noIII,ng <nOt. 10 tluy'
PI:IClDA' ••••••••••••••••••••..••••••••...••••••• .• .••• • • . . .•• ••• . I'• .•S
T_ _ voI1 AC Uno <:otd 10< ' 110M _ ...is" l Ooper.' " 'ne clOC~ ' ,om 11().woI!
AC S2,9!>
' Fil$ clock caM~i"" below
SHIPt"1NQ INFOfIIIIA1"IOt4
OfllQ£RS OVER UOoo WILL IE $H1P9f.0 POSTPAID EXCEPT Of( ITEhlS
WHERE AQOITIONAL Cf'lARGES ARE REQUESTED Of( ORDERS LESS THAIll
115 00 PLEASE INCLUDE AOOlTI()NAL " SO FOR HAIIl Dl'JiG AIllO "''''ILING
CH"'RGES SEND SASE FOR FREE FLYER

SPECIAL OFFERS
IlC05- '59.95. IlC90 - '14.95,

mRF901 - 13.95. 95H90 - '9.50
COUMTERS ARE REDESIGMED WITH A

FREQUEMCY STAMDARD OUTPUT AMD
MEW CABIMETRY AT SAmE lOW PRICE.

Trio­
Kenwood

TR-2400
TS·830S

If tl[ffio~
Icom 720

._ .-•

l!"VAESU

Yaesu 901 OM;"".

Dan C. Britt, K4URK

13ritt'.6 2-11.1.11J l\abio
.$o.llrs ~ .$orrlJirr

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

(404) 432·8006

-'\150 In Stock:
B&W Telex
CDR MFJ
CushCrafl Bencher
HyGain Nye
Larsen Amphenol
Swan

Upgrade To
General

dvancedOr
Extra Class
Easily With:

THE FINAL EXAM
Available At Your Dealers or Direct

59.95 each (Include $1.50 for postage & handling)
ceese speo~ General cess.Adven::ed 085s. IT bVB Oass IX\7,'

when () del • g
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FREE TD cm SUBSCRIBERB
Advertising Rates: Non-commercial ads are 10 cents per word Including abbreviations
and addresses, Commercial and orcenteeucn ads are 35 cents per word, Minimum
charge $1,00. No ad (non subscri ber) wil l be printed unless accompanied by full remn­
tence. Non-commerctat ads tree to CO subscribers (maximum 3 unee per month), All
ads must be typewritten double spaced. Recen t CO mailing label must accompany ad.
Closing Date: The 10th day in the third month preced ing date of publication. Because
the advertisers and equipment contained In Ham ShOP have not been investlgated, the
Publisher 01 CO cannot vouch for the merchandise li sted therein. Direct all cor­
respondence and ad copy 10: CO Ham snee. 76 N. Broadway, Hicksv ille, NY 11801.

WANTED: Director element for Mosley TA33,
TA33JR or TA36 tr ibandel. Will RobeI1s, P.O. Bo~
907, Roseboro, NC 28382.

WANTED: Manual, schematic, power supply in­
tormauon for a Northeastern Engineering
R·5931G AR UHF rec eiver. Wi ll gladl y pay all co­
pying charges. Ed Fluehe, WA70AX, 3509 Mur iel
Way, Granger, UT 84119.

SELL: 1943 Hamma rlund Receiver, $150. 1953
WRL Globe Champion Transmitter , $100.
WA9IYF. RR' 1, Box l09A, Madison, IN '7250.

SELL: CO 1945 thru 74. 7J.65114 , QST 541i'4 ,Send
SASE for li st. DePew, 3514 Aberdeell, Alton, lL
62002.

WAN TED: HEATH SB·23O Lmear. Any condi tion,
including uoeesembred. considered if la irly
described and cecee to move, Schultz, W4FA,
U.S Consulate, APe NY 09108 .

REPLACE RUSTED ANTENNA BOLTS wilh
stainless steel bolls. Small qu antrtres. f ree
catalog ELWICK, Dept. 399. 230 Woods taoe.
Somerdale. N.J . 08083.

ROHN TOWER: Buy d irec t trcm Worldwide
Distributo r o f all Rohn products. Sample
onces-czse sections $38.72 eac h: 45G sect ions
$8800 each: FK2548 torco vee tower with ' re ighl
paId $693.00: BX48 tree st al"ldlng $21 8.90. Hill
Rad IO, Box 1405. Bloomington, IL 61701,
309-663-2~"~'~. _

MAKE HA M RADIO FUN! Supplement your lear.
nlng programs w,th motwauonar sell-hypnosis
caeseues. Tape 113, Learn ing the Code: Tape .4,
Breakmg The Speed Barrier: Tape .7, arec­
«crucs Theory, Free calalog For tapes send
$10,95 to G E M O F TH E MO U NTAIN S
PUBLISH ING COMPANY, 3307 North 6th Street ,
Coeu r d'Alene, Idaho 83814,
WANTED BY CCO~L~LCECCCTCOCRC.--KCWCCM-'--'-"
ceescnes-cassnt DX Adaptor: 31262 or 312B l
Speaker Console: 13Cl Crystal Ptug-in Unit.
JOCk, ZL2GX. 152 Lylton Road. Gisborne, New
Zea land

DRAKE C-4 STATION CONSOLE, excelten t, com.
crete-aaso. CLASSIC·33- $75. WILSON 1402,2
set meed, 3 ant. spkr·mike, Charger, case, etc.,
$125, Art aeenstem, N2KA, 387 Avenue S, I16D,
Brook ly n. NY 11223

.-_RUBBER STAMPS_ ..,
3 Ires w/cal S'!11 $3.25 ppd .
Send check or money o-de-:

G. Pierce
5521 Birkdale W.y

n Diego, CA 9211
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S-L1NE OWNERS
fNHANCf VO ll R t r"V f!'> TII.11: ", T

TUB ESTERS ,.
~"'",". .... '" ..... t u b< ' ",,-...en ..

• S·hn. P"/fotm.nc. ....olid I'"t, !
• Hut dinilMlioo .t<lueMl 60%

• Goodby. hI,d·lo-find tubes
• Unlim;~ .,quipment tit,

TUBESTERS CO SI ~n 11'11" tWO 11100.
Ind .~ gu....ntHd to. SO lo~ 11 VOU ow...
YOU' S·Iine

Wri1l or ptI_ fot
IPKI 8ftd prie...
(7011 462-6882
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COMPLETE a-nne Drake eteuce. T·4XB, R·46,
M5-4, MN·2000, FS-4, FA-4, W-4, L-4B, TV.J300,
DL·l000. All cables necessary 'Of hookup. All
owners manuals, anet bollS. Complete service
rec01"d $2100. JIm, (817) 295-8307.

DECODE Morse automatica lly_ Improve speed,
meaewe di llieul t signals. Microcomputer erec­
trcruce. fea tures unavai lable commercially.
SASE plea se. TELECRAFT, acx 1185, East Den­
n is, Mass, 02641,

WANTED: Field Slrength meter covering VHF·
UH F·FM Bands With instruction manual. State
coocmoe and price. Also want Aiders RadiO
Manuals Vol II, Hl, IV , V and above XXIII, a lso In­
dex manualS for ccenpsete se t T. K. Brown. RD 1
Box 102, Forksvi lle, PA 18616_

SELL t eece-aevate alternator. 100 amp. fl 6 v,
WIth regulator, S30. Also, enereetoe w10pef'l field
and spare regu lator; oller. W6NHT, 1700 Pine,
Marlinez, CA 94553.

WANTED: caubrancn Instructions for Heathkit
'0'·7 VTVM. H,M. Glasgow, 516 Misty Lane.
Friendswood, TX 77~6.

FOR SALE: Gala~y V. Mark 3 Transce iver, 500
walls P.E,P. 10-80 meters. $250. H, Parks, 293
Wa rb urt on Avenue, Yo nker s, NY 10701 ,
914-963.Q689.

TA2TAT wrk ur DXCC, pee cali sign, adr, mode
w/3 IRC or $1.-1' 11 send to you my QRX Card.
QSL & QRX INF , P.O, Bo~ 133, An ka rafTurkey.

SELL: Hallicrafters SX·l 01 MK III , e.t . with
speake r and manual, $175. You ship. Chuck,
W9VZR, 4627 N . Bart lett, Mi lwaukee, WI 53211.

DESPERATELY NEED second hand illuminated
sext ant for ocean voyage, Fai r price for 1946 en­
wards. S. Roberts , VE3LEH, 3664 Autumn Harv·
est Drive, Miss issauga. c menc L4Y 3S3 (416)
279·4388.

SELL: vaeec FT·301S, FL·l l0Amp, Fp·301 MFJ
Proc. FB' $650. WB2MJO , 5 Sunny Lane,
Monroe, NY 10950.

YAESU Wortd ClOCk OTR·24, new. 529.50: AKAI
400005 s terec Tape Deck, li ke new, 5250. UPS
prepaid on both. W"te OS. Box .,g, Ba llardvale.
MA 01810.

TRADE SWAN 350 0 digItal rig (1 mo. old) lor
YAESU FTDX 400 or SImilar rig, Fred , N2 ACZ.
212·478.a31 0 or 203-877·3038.

TRADE: Collector llems lor Receiver, t reoe Paco
VTVM for arcc V.F.O, Helman, 416 W, Main SI. ,
New Port Richey, FL 33552 ,

SELL: Tw o R390A's very good condItion. Recent ­
Iy tu bed and aligned S350 each. J im, WA4MYF,
904-434·5763 or 478·0(118.

CASH FOR ple·19240S1's: ARRL Handbook Edi·
uces 1, 3, 4, 5; JoneslRadio Handbook Edition 1.
Ken Miller, K61R, 16904 Geo. Washington
or.. Roc kvill e, MD 20853.

SELL: ccoer Model 452 synthesized a-meter
transceiver, mint, $100. David Mitchell , 1620
Young Rd" t nnonra, GA 3OO5ll.

SELL: Pair 115 v. sel syns wilh indi cator d ials ,
De lco Type 11-4, $40 or offer, exc . condi tion.
VofflNHT, 1700 Pille, Ma rtinez, CA 94553.

ANTIQUE: Westinghouse AC Voltmeter, Type
PC, Circa 1916, In a matlogally wooden case,
$25. A lso, Lesoa-Nortneupt, Newarll Standard
resistance bcx. mahogany case, $10, Doug
Jones, Radi o Club, Matawan Regional Hi gh
School, Atl ant ic Ave., Aberdeen, NJ 07747.

WANTED: CO May 1979 10 comctere file.
VE3AAZ. 146 Deloraine Ave., TORONTO, Canada
M5M 2A9.

WANTED: Paperback copy 01 James Boners
" Casino Royale" by Ian Fleming. WB4 PIQ, Rt. 4,
Bo~ 348-A, Glen Allen, VA 23060. '

SELL: General Radio 650A Impedance Bridge.
RLC at 1000 Hz, Recondit ioned, calibrated,
manual. $65 plus UPS 30 lb. Ph,D., 5220 can­
inglord, Riverside, CA 92504.

WANTED: RTTY Freq. ShIll. Converter (audio) 01
Navy CV-891URA-8A: D.T, RTTY , P.O. Box
9064-ea, Newark, NJ 07104 .

WANTED: teem RM·2, ex·l06 FM adapter, Low
pass f iUer for 6 meters, MFJ·101 clock, Heath
digital thermometer. SELL: Johnson rol ler Indue·
tor. $35. K0MK, 218-865-6541.

SELL: Alias 180 w ith NB, clean, mint $285. SST
Ultra Tuner 160-10 me ters $25. WB6VNR (213)
346·5871 ,

FOR SALE: Kenwood all-mode 7QOSP 2-me ler
rig. Kenwood ST· l H.T. 1...·148. Send sase. P.O.
Bo" 142, Jacksonville, FL 32224 .

SELL: 300 mmtd vacuum var iable capacilor
11 4000 v.) w ith counter dial, $50 FOB_ Basham,
735 Caves Highway, Cave Junction, OR 97523 .

WANTED: KW M2(A) wlps an y conourcn. State
condi tion and price. H.F. Schnur, 115 In tercept
Ave. , North Charleston. SC 29405.

WANTED: Operator/Repair Manuals for 2 MHz to
5000 MHz Dummy Load. type ANI\JRM·!>8. Fed ·
erer Stock Number: 662~519-5488. Manulac.
turer: wect.me Inc , Dayton, Ohio. M'g Part
Number: 22650. With adapters marked UG·
11661U, UG-11671L1: would like to know what type0' co nnec tor they are and or wha t might be used
WIth trese adapters to convert 10 BNC or UHF
connectors. CPT Paul W. Morich, CAP, clo Head­
qu arters, New Jersey Wing, Civil Air Palrol , P.O.
Box 16099, McGuire AFB, NJ 08641 .

WANTED: ANIFRA-86 demodulator, Ha lhcralters
HA-t cali brator, and CM·22AIIJRA-.8A comparator
(part 01CV-89), ANI\JRA·17 converter. C.T. Huth,
146 scroooaen . Tifhn, OH 44883.

FOR SALE: ten-reo Omni·D ser. B with N B. and
Shu re 444 rr uc , 5800 , W A 0T1Z , Judy ,
314-225·3498,

Say You Saw It In CO
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ETCHED GlASS CALL LETTERS I

SET IN A SOLID OAK BASE I
.AJST $12.25 ppet
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WANTED: Hatllcralter 5-1 through 5-7. 00-1, 8
HPA, SX·10. SX,12, and other early Hallicrafter
gear, parts, manuals, and accessories. Any con­
dillon. For my collection, please write, even If In
doubt on Moclel No. Chuck Dach is, WDSEDG.
4500 Russell pr., Austin, TX 78745.

PAINTED CIRCUIT BOARDS from sketch or art ­
work, Kit crcrecte, Free dela lls, DANOCINTHS,
INC. Dept. CO, Box 261 , Westland, MI 48165.

LINEAR AMPLIFIER PLAN BOOK, Thirteen Com­
plete Transistor Ampl ifiers I rom 2-400 MHz,
15-1000 watts, 92 pages $11 .95 plus $1 .50 Shp.
MClV1SA. A.P. Sys tems, Box 263CO. Newpelft ,
RJ. 02840, tel, 401 -846-5627,

RUBBER STAMPS: 3 lines wscen sign $3.25 ppd.
Send check or MO to G, Pierce. 5521 Blrkdale
Way. San Diego. CA 92117.

THE SUPERMARKET OF ELECTRON ICS
thounnds of Items for sale or traoe each mon th.
Free classified ad with subscription. Only SS.oo
to Nuts &. Voila. POB 1111.Q, Placentia. CA

COUNTY HUNTERS MAP showing 48 states all
cccnnee $2.50, WA,3--J FK

aSL CARDS: 5001$10. 4()().iItustratlon catalogue,
free! Bowman. 743 Harvard, 51. Louis. MO 63130.

FREE SAMPLE Ham RadiO Insider Newsletter!
Send large SASE. W5YI; Box '101 01 ,C; Dallas.
Texas 75207.

NEED HELP for your Novice or General Ticket?
RecorOed Audio-visual Theory Instruction. No
electronic background requ ired. Free lntcrma­
tion. Amateur License, P.O. Box 6015, Norfolk.
Virginia 23508.

HALLICRAFTERS SERVICE MANUALS. Amateur
and SWL Write lor pri ces. Specify model
numbers cesnec. ArdCo Electron ics, P,O. Box
95. Dept C. Berwyn, IL 60402.

CIRCLE a7 ON READER SERVICE CARD

aSLs with Class! Unbeatable quality, reason­
able price. Samples: 50 cents, refu ndable. a SLs
UNLIMITED, POB 27553, At lanta, GA 30327.

FOR SALE: ElectroniC equipment. For a list and
prices. send an S.A.S.E.to Klaus, WB9YBM. 8502
Oketo, Niles, IL 60648.
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CIRCLE 17 ON READER SERVICE CARD

A UTHORIZE D TI DtAlEI AXIl

CQ,MI'UTU m C/ALlSn

f~H

CO",PU IO

C "" "'~()(

UPON

R' OUfST

Up t o '5" DIKOU"t 0" ,f RS-eo'.
2/),11)51 .'" uvn I S . 2. 00
1/)·IOSO I I>'< LEVEl II 670,00
1b·. 001 b4K I DIlIVE J .9<Joo

1·100·141·0160 TOU ....
Mlcao MANAOIMINl nSTlMS, INC,

00""n1o""n Plolo Skopp,nQ Cen'.r
II SC s.cond ..... .. s.w.

Co"o, GeorQ;o 31 718
911 377 .7120 Go, Pho n. No .

CIRC LE III ON READER SERVICE CARD

UAGENT·URGENT-UAGENT: Please send aSL
cards 10 Phil ip S. Kurland, 1811 Downsville Pike,
Apt. '21 , Hagerstown, MD 21740,

SELL: Clegg FM·28, 25 Wa lls, syn thesized, 2
meter FM $225. N9RC, 8377 Chestnut Dr., New·
burgh, IN 47630.

WANT ED: Case enclosures lor GRC·27 Uni ts (3).
and Halucratters HA·7 unit and AN/FRA·56 ce­
mods. C.T, Huth, 146 scnonnarct. Tiflin, OH
"'883

HAPPY NEW YEAR fell ow oxers de WB8QWMI
ORpp.

SELL: Brand new Tay lor R.S,O. 1kw Low Pass
Filler. F i ~e adj usta ble ci rcuits for custom ncrcn­
109 all TV Channels. Size 13 '/. x 2'10 x 2'10 .
Cost~. will sell for $24. W9WGD, 1002 Forest
Road, La Gr ange Park, tL 60525.

WANTED: Ant ique (p re· 1 950l tele~ision sets . Wi ll
pay top dollar lor ere-war or unusual sets. A.
Chase, 9 Rush leigh Road . W. Hartford, Conn.
06117; 1203) 521·5280.

SELL: 10 Meter ORP Rig $110.00. 40 walt 2 meter
CWISSB 'tran svener $200,00. WB6GFJ , Box 1,
Los Altos, CA 94022.

TUBES, TEST EOUIP.• MtSC , CleanlOg " Junk
Box " Send s.a.s e. lor list, Bryner. Rtl , Box 141 ,
Mulvane, KS 67110.

WANTED: Yaesu FV101B VFO. Send condition
and price to KA9AUS. John Bayne. 39 12 Rugen
Ad., Glenview. lL 60025,

CASH & CARRY: Haurcratte rs S41W $25.00;
S41C $20,00; Truetcne, Model 02663 $SO.OO.
R.W. Randall, K6ARE, 1263 Lakehurst Rd ,. Liver­
more, CA 94550,

SELL: HA 2 and HA 6 each wIth po wer supply
and manual. $125.00 each plus UPS. George A.
Onsum, 641 8 So . Admiralty Way, Free land, WA
98249.

NOVIC E ALl·AMERICAN cernucete. Work a
Novice in an 10 call eeeas. Send list and $1 .
K6AS1. 25 RudnIck A~e . , No~ato , CA 94947 .

TELREX , 3EL-20M561 12 . $1 50.00; 5EL·20M5J6
·$350.00, Bo lh in excellent sh ape, will sh ip plus
freIght. K2lGW. Bob. 341 Tracey, Gra nd Island,
NY 14072.

i.LEC1 ROKIl
DX-QSL SERVICE

P.O. 80. 568 . DEYT. MQM. MIlfORD. MA 01757

O ur protessronal ~t" r\l lf t' will mail yo ur
DX QSL Cuds Fust CI"ss to ,my DX
QSL Bureau , QSL Mandger or direct. If

neu her I'> av.nlabie

1 25 Cdr d~. S,Oi each , 2650 Cards.
$ 06 each; Over 50 Cards. S·05 eac h.

CIRCLE 2 ON READER SERVICE CARD

102

4 KW electric Slart, ccmmercter-cotv ga s
generator. 14 HP Wisconsin engine, ballery
charger, tu et pump for remote ta nk . Used Oflly 10
hours , Ideal l or se rious f ield day. 120-24-0 Volts.
Wanted: Any National Receiver, working or not.
T.N. Colbert , WA8MLV, 1800 Rhodes 11 612, Kent ,
OH 44240.

ORPers: Get details 01 the G-QRP.(; lub and t ree
sample magazine from R6\!. G.C. Dobbs G3RJv,
17 Aspen nnve. Chelmsley Wood, Birmingham,
B37, U.K.

SELL: New 826 Koclak w ith match mg Permaftash
(electronic) New Galaxy Rejector + PS, $30.
B&H • 22-.8mm mo~le camera plus Syl. New Sun
Gun, $30. s pecc new Stereo Phones, $10. 9 " 24
nr. world clock, $10. Mi nt Ronson 401 Sha~llr ,

$10, Ma ny 73's, OST, and Ham Radio Magazines,
sese l or l ist. All FOB UPS, Chester M. aeoeco.
732 SotJ th 14th St reet , Richmond. IN 47374.

Hams with calls with sufh~ ending· in "'ARE"
look lor K6ARE , on cw, ill Cal OSO party, OCl4 &
5, 1980.

SEll complet e mint collection Ham Rad io
Magazine (142 issues throu gh 1979). Make offer.
W9SS, D. Eksten, 5006 N , Second St., Loves
Park,IL61111 .

COLLI NS OWNERS: I nave a lew 6BA7 tubes.
SASE pse. W4JGO, 643 Di amond.• Salem. VA
24153.

WANTED: Info on WW II Brit ish receiver type R
1147 A, possibly used in fighter aircraft 01 thai
period. W080AS, Steven Jonnstcn. 823 Irvington
NE, Massillon, OH 44646 .

WANTED: Rider'S " Perpetual Troubleshooter's
Manuals" Please state volumes avanabte, con-­
d ition, price. Bill, N5KR, 1808 Pomona, Las
Cruces, NM 88001.

WANTED: Used amateur equipment. State Con­
amen, make, mooet and price. H.F. scn ncr. 115
Inlercep t A~e , . North Char leslon, SC 29405.

SELL: Drake TR4C wilh AC-4 and M5-4 speaker.
No reasonabl e ot ter refused. WA4TKG, 904-246­
8173, JacksOflvilie , F lorida.

SPECIAL: OSL's printed 300J$5, 5001$9. While
and colored st oc k! Postpaid; samples s.a.s.e. D.
Testa, P.O. Box 9064·CO, Newark, NJ 07104.

FOR SALE: 700SP AII·mode z -meter rig.
cwlfrnlssb. HT 144·148 Tempo 5- 1, Clegg FM·DX
z.merer rig, For more in fo send s.e .e.e. 10 P.O.
Box 142, wtntencose. FL 32224.

CASH FOR Pre-1924 OST's; ARRL Handbook
I:.d ,l ion s 1, 3, 4. 5: Jones Radio Handbook, Edi­
t ion 1. Ken Miller, K6IR, 16904 Geo Washington
or.. Rockvi lle, MD 20853, (301) 774·7709.

SELl: Drake TR4·C wlo power supply/speaker.
No reasonable offer refused. WA4TKG. Matt
Stennett, 315 Country C lob lane. Jac ksonville,
F lorida, 904·2~173.

YOUNG OM wants to hear hom YL's worldwide.
My interests 'RTTY" and . . . Write: Dan. a cx
9064. Newark. NJ 07104, U.SA

LOOKING l or persons experienced in informa·
non on the marine radio baoos . regulal ions,
licensing, etc, Especially ht-mt and ~lf .

WA1GXE, Box 1003, Fairlield, CT 06430.

WANTED: VFO l or Johnson Vi king Ad~enturer

Tra ns mittel. N4ACS, 1304 Dix on Ave., Tampa, FL
3_.

SELL: 51 S1 , S850. 312B4, $250. TR4·C, AC4, $475.
3253, ACPS, $425. 1C230, 1525--EM, srss. PS5QO.
DC, $35. B ird RF Sw itch, SPAT, $25. Dow·Key
OPDl (115 VAC), $55. TS820S, CWF, $700. NEW :
1455FA·31, $35 . 3510·2, $50. US 400-12, $50. J,W.
Craig, W1FBG, Box 615, Porlsmouth, NH 03801 ,

MFJ SBF·2, and CWF·2 FILTERS. Both $28
postpaid. Bob Crai g. K6XZ, 4950 Sunshine Ave..
San ta Rosa, CA 95405. (707) 53S- 1007,

FOR SALE: Kenwood 700SP all-mode 2 meter
rig, FM·DX 2 meter rig, ST·l HT. Send e.e.s.e. for
inlo to 1602 nrreerwocc Dr., Jacksonvill e, Fl
32224,

SELL: UCS 375 mmid 14000 volt vacuum ~af1ab le

capacitor with counter dial, $50. FOB Basham,
735 Ca~es Hwy., Cave Junction, OR 97523.

SELL: 4·1oooA Excellent. Used about 12 roe-s,
$60. Basham, 735 Caves Hwy., Cave Junchor\,
OR 97523.

CRYSTALS: s.e.s.e. for my list. K8LJO, 355
Mower Rd.,Pinkney , 1.1148169.

GLOBE SCOUT, Model 680A manual & diagram
wanled. R RANDALL, K6ARE, 1263 LAKEHURST
RD., LIVERMORE, CA 94550 .

WANTED: Mi llen 90672 Ant. Br idge, comple te.
Drake: WV-4 wattmeter. Jim Gysan, W1VYB, 53
lothrop Street, Be~erly , Mass. 0 1915.

WANTED: CPI FA·70 frequency converter ecap­
tor to mesh Ten tee Triton IV and CPI FC·70.
WB1HIH, P.O. 591, Wi li iamsiow n, Ma ss. 01267.

SELL: eee 71 0 Grid Dip $25: Millen 90651 Grid
di p $65 Icom 225 wlchn xpeocer. AC pwr $200;
HW22A HP23A $125; vrbrcprex delux chrome
paddle new $45; Shurll444 wlYaesu plug $25. Art
Ford, 2903 Emory St. , Melbourne, FL 32901.

NOVICE ALL·AMERICAN cer tificate: Work a
Nov ice in all 10 call areas. Send lis t and $1 .
K6ASl, 25 RUdnick A~e. , Novato, CA 94947.

Say You Saw It In CO
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RF FERRITE TOROIDS:
MIXQl MIX 02 SIZE PRICECORE u .. 125 u =40 00 USASIZE .1·70 1()-1 50 (in. ) •M H, MH,

F·240 taco .00 2.40 '00

F·1 25 soc "" 1.25 '00

F·87 600 "" " 2.05

' ·50 500 '00 50 1.25

F·37 .00 '''' 37 1.25

F·23 ' 00 eo .23 1.10

CharI show. uH per 100 turn•.
Ferri te Beads slip ov er 18 gao wire
FB·' lor 50·200 MHz $2/dozen

FB·2 lor 50 MH z & below $2 /dozen
Jumbo Beads sl ip over" 12 wire

FB·3 for 50 MHz & below $3/dozen

EXPERIMENTERS KITS
Iron Powder Toroids

Includes:
1 ea. T25-12 , T80-2 , Tl 06-2 .
2 ea. T25-6, T37-6, T5Q..2, T50-6 .
3 ea . T6B-2

Price $7.50
RF Ferrite Toroids

Includes:
1 ea . F23-Ql , F23-Q2 , F87· Ql .
2 ea. F37·Ql , F37-Q2 , F50-Q1.

Price $10.00
TO ORDER: Specify both core silt and miJ. for
toroids. Pad ing and shipping 50 cents per order
USA and Caoada Californians add 6% sales LU.

Fast seNice Free brochure and winding etIart on
request.

Palomar
Engineers

Box 455. Escondido. CA . 92025
Phone : ;714 747-3343

• All the popular sizes and mixes .

• Fast Serv ice , Sam e day shipment
v ia li rst c lass m ail or air.

• No m inimum order.

IRON POWDER TOROIDS:
MIX2 MIX6 MIX 12 SIZE PRICE

CORE .~30 ,o-so 6()-200 00 USA
SIZE MH' MH' MH, [in.) •u=10 u "'8_5 u=4

' ·200 ,,. 200 ,2S

T·I(16 US .... '".
t -ee ss " eo ec
' -68 57 " zt .68 es
' ·50 " '" te .50 SS

T·37 <2 30 ts .2S ", .2S " " tz .37 '"

GOV'T SURPLUS EQUIPMENT, Parts and TUbeS.
Catalog SOC. G & G RADIO. 47 Warren st.. New
York., NY 10007; (212) 25.7-4605.

SEND SASE for l ist amp. parts, power packs.
tubes. and misc. L. Basham. 735 ea...es Highway,
Cave Junction, OR 97523.

NEED MANUAL OR DIAGRAM for 2m Iraq , syn·
tbesfzer model MK·l and Nat ional model HFS
Recei...er. Buy or copy and prompt return. Jung Y.
Lam. KB6BO. 5222 Cor inga Or., Los Angeles, CA
900<2.

FOR SALE: Gonset 2 meter Sidewinder, SSB.
CWo AM, with malching AC and DC supplies.
mike and manual. Premium condition . $260.00
Bank M.O. Jim Gysan , WWYB, 53 Lothrop St .,
Beverly, Mass. 01915, (617) 922·3850 alter 5:30
pm.

SELL: 1943 Hammarlund rcvr. $150. 1953 Globe
Champion. $100. DX-60, H6-tO VFO. $150.
WA9IYF.

WANTED: Any National equipment, working or
not. George Misic, WA8LEM , 4147 Mayfield,
South Euclid, Ohio 44122.

WANTED: Used Amateur Equipment any condl·
non. stale condition and price. H.F. Schnur, 115
Intercept Ave., North Charleston, SC 29405.

SELL: Newtronics Cliff Dweller Anlenna $25. No
shipping . Needs repair . Clem Duval ,
1·313·268·2467.

FOR SALE: Dentron Clipperton L 2KW Linear ex­
cellent condition, less than 30 hours on etr seso.
WB2EFB, Dave Brownell, 16 Cook St., Worces·
ter, N.Y. 12197. LICENSED AMATEURS ONLY
PLEASE!

SELL OR SWAP: Yaesu FT 221R 2M Mullimode
w/Janel built-in ereserectcr. mint orlg. box
wlbook, $425, or swap lor TA4C, older FT 101B.
Art Ford, 2903 Emory St; , Melboume, FL 32901.

KW Linear, 80 to 10, SB·23O, spare linal, mint
$500. WA2QVG, 212--490-2160 days. 796-8617 eve.,

SELL: As new Robot 70A and 8OA, $-400. SASE
lor etectrcmc list. W7KSG, 1818 E. 2990 se.. salt
Lake City, UT 84106.

SELL: Motorola Motrac control and mike, $20.
RCA CX-35 mobile test set , $25. Heath GOO, $30.
4-400 FlI. Trans. new, $10. K8KZT, 2255 Alex·
ander, Los 0505, CA 93-402.

1943 HAMMARLUND RCVR. $150. 1953 Gtobe
Champion, $100. Heathk it OX-&), H6-1 0 VFO,
$150. WA9IYF.

PLATE TRANSFORMERS: Send S.A.S.E. for list.
want P.A. or stereo amplifier 30 watts or more.
L.G. Basham, 735 Caves Hwy. Cave Junction, OR
97523.

NOVICE ALL·AMERICAN certificate: Work a
novice in all 10 call areas. Send list and $1.
K6ASI, 25 Rudnick Ave., Novato, CA 94947.

TTY WANTED: 33 ASR, KSR or RO. erec 28 ASR
or KSR Typing Unit. B.J. Brown, P.O, Box 791,
Benton Harbor, MI 49022.

SELL: Heath HW·l01 , CW Filter. AC Supply, two
DC supplies, mobile mount, all manuals.
$315.00. W40WY, 404·913-4021.

WANTED: CM·22A1URA-8 comparator, ANIUAA·
11 converter, and coaxial lightning arrestors
(bulkhead w/"W' con n). C.T. Huth, 146
Schonhardt, Tillin, OH 44883.

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

A beautiful piece of furniture - your XYL will love it!

$16450 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed ..... ith angled rear shell lor your
viewing comfort and ease 01 operation.

FINISHES: Walnut or Teak Sla in. sq
FIooI' space: 39" Wide by 30- DNp

Acld ,loONl! In!ann,.l"", on Req...I. •

C/'Iec:~s. Money O'de~. Ban~"'me"ClI,d
and Master Ct\.I ,~ Accepted

AltQ,t,.a ir.tlle F.O.S. Culver City , (In Calil. A.dd 6% s.... T,- ,j
Floor 5pKe. 5'" Wide by 30" Deep __ DEALER INQUIRIES lN VITED _ .

$192 ,50 s-r Amotev' AcwhoJ'HTK~1
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870

FOR SALE: Yaesu FT·221R. Absolutely perfect
condition, nearly new. $265 postpaid, R. J .
Moraine, 1432 Pamela, Hurst, TX 16053.

SELL: 4KW, l:zo..240 Volt, Electric start, commer­
cial duty WINCO gas generator. 1800 RPM, skid
mounted. tuer pump. 14 hp WISCONSIN motor.
Used about 1& hours. Pick up only. T.N, COL·
BERT, WA6MLV, 13663 seee Blvd.• Burton, Ohio
44121 .

TRS·SO owners at last. .. the long awaltad
amateur radtc programs are now available.
Super Log, Micro-OX, Micro-Clock, much more.
SASE to Bill Gosney, WB7BFK, 0·2665 No.
Busby Rd, Oak Harbor, WA 98277.

SELL: Hammarlund H 0 i toc Ham Rece i'tilr 6 to
160Meters $11 0 You Pay Shipping. WZWOV. 164
Jellerson Ave., FairPOrt, N.Y. 14450.

SELL: Tempo 5·1 Handheld, accessories. 30
watt amplifier. $325 . ~9J.6598, WA2NEM.

FOR SALE: Drake TR·1 Transceiver. Includes
Power Supply. Fan, Aux il liary Program Board,
AM Filter, Speake r, MN--4 Antenna Malcher, ser­
...ice Manual. Great deal l or $1200.00 add extra
shipping. Certil ied bank check only. Also two
Hammarlund Superpro BC-l004 Reeei ...era. Loca l
pickup prelerred. as too heawy for shipping. both
wor1t. S250.00. Bill Col emal'\, Jr., KA4DAP, 114
Circle Dri...e. Rocky Mount, NC 27801 . Prepa id
ca lls 1·919-4-43-7282, best7pm-0200 da ily.

WANTED: Used COLLINS EQuipment any condi·
uce. Stale condition and price. H.F. Schnur, 115
Intercept Ave., North Charleston, SC 2'9405.

WANTED: Card gu ides l or A ltair, coax ial
bulkhead l ighting arrestors w/"N" connections.
and enc losures lor GRe-21 equip. C.T. Huth, 146
Schonhardt, Till in, OH 44883.

SELl..: Kenwood T8-1205 with cw fllle. al'lCl PS-JO
power supply, mini, S6OO. David Mitchell, 1820
Young Ad., Lithonia. GA 30058.

FOA SALE: Yaesu FT·221R Memorizer. Nearly
new. certect condi ti on. $215, R.J . Moraine, 1432
Pamela, Hurst, TX 16053.

Say You Saw II In CO
Pl u se se nd III re~er inquiri es direCtly 103



I dvertiser's Index

Call For Prices On Other Antennas In Stock

TEXAS TOWERS
DIV, OF TEXAS COMMUNICATIONS PRODUCTS COMPANY

1108 Summit Ave., Suite 4 I Plano, Texas 75074
Mon.·Fri. 9 e.m. - 6 p.m. Sat. 9 a.m. - 1 p.m.

TELEPHONE: (214) 423·2376
ALL PRICES ....NO SPECIF ICATIONS SUBJECT TO Q-lANGE WITHOUT NOTICE.

Advanced Electronic Appllcat lona. lnc. . . ..~
AGL Electronlca . . . . . . . . . . . . . . . . . . . . . . . .•9
Alpha Electronlca, Inc 12
Barker & Williamson 59
Ba rry Electronlcs 63
Bash EelucaUOfIal W
Bencher. Inc 28
BenJaml1i Mlc ha"l ll'!CI 81
Brllls Twe-Way AIId lo 99
Butternut Electronici 11
CeCo Commulilce tiona, Inc !Ie
CW Etectrcntce .. ... •. . . . .... • ..... •. • .91
Comm Center 20
Command Ploduct lona 101
Cubic Communlcat lona 39
Cushera" Corp 1.
OGM Electron ics 31
OGM ll'!Cluatrie s 98
OXeulle tln 98
Da hl Company 66
ueecc 92
Olgltre.. Elecl,onlcs Co 51
ETCO 98
ETO 1
Eagle ElectrOfl lca 85
Elect rok lt 102
Englneering ConsulUng 98
Erickson Communlca tlOfla, Inc 41
Fo.·Tengo 15
G.1.5.M.0 93
Gem Quad 12
Graphlgla 101
Group III 5alea Co 101
Grove Ent . 2O
Ha l CommunlcaUona 52. 53
Hal·Tron lx ....•........................99
Ha m AIIe1 lo Outlet 2. 91
Heath CO 11
Henry Radio 45
ICOM America. Inc Cov. IV
In te rna tional Crystal 69
.lan Cryslala 81
John ston, Bill N5KA 36
KLM 101
Ka ntrOfl lca .....................• ...... 43
Kenger. Corp 101
Kenwood CoY.II.1
Kirk Electron ics 91
MFJ Enterpr l888 11
MHz Elec tron ics 16-85
Mad ison Electronlc• . . .. .. .. . . . . . . . . . .. .. 8
Micro Management Systems 102
Mlcrowa.e Fllter 90
Mor-Galn 56
Nemel ElectronlcS 65
OK Machine & Tool 33
Pa lomar Engineers 102
Partridge 81
Payne Radio 55
Pecos Vall ey 98
Plarce, Gary K6CAQ 100
Aad lo Ama(eur CaUbook Inc............ .. • 1
AadloWorld 103
Aus prlnt g,.
5-F Amateur Aadlo 102
Skylac 10(}
Slep Electronic s 81
SOundpower 43
Telrex Laboratorles 8
ten-tee 5
Texas Towers 104
Tropical Hamboree 68
UPI........•... .......................«
Unarce- Ronn 18
VOCOmm Products Corp 81
Western Electronlcs 28
xne• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
'(aas u Electronics Cov. II

Wt'd lib 10 '" )'our compan)' Ilsltd Mn 100.
Co ntact Juk Culml, W2LZX , our Ad~trtl..
inlt ~analttr al 5 16-611·2922 to .. ork oul 811
ad~trt isinlt proaram lailond to suit )'our n..cls .

OWER
,
•

KLM's
KT-34A

KLM ­
In Stock
at Terrific
Low PricesI

~

- ...""
" D "Tj "0 1.- ._~ ._bdj
W ". ll.' " " ,'

ANTENN
A

HYGAIN ANTENN"
TH5DX New 5-£1.......' Tribf,nd 8Mm •••••• $209
TH6DXX &-£11"''''' Trlbanl! Bellm ....• . . . ... $229
TH3MK3 3-Ela",am Trlbal'ld seam $119
tn-QUAO 2 Ela",ant T'lban<l QUi d .•.••....•. $209
402BA 2-EIe..-I40-ml. 8M", •...••...... $175
205BA 5-E~1 2O-m... " l.otlg John" •..•. 1221
lS6BA s.c~1 1$-mtr "Lono JOlIn" ..... Sl~
lose" s-E......., lo-mlt "tono John" .. ,_, S ...
2048A 4-E*,,-I20-mlr IlMm ",. $175
1538A 3-E1e_ 1s-mtr BMm •.......•.•. S ..
t 038A 3-E,-"-11Q-mtr e..m S ~
061015A 3-ElemoInt 1011s-mtr hIIm .....•.•. ":Ii
ISIiT Hy-To_llO-l0 mlf. V.-tic~ ••••.•. 5219
CUSHCRAfT ANTENNAS
1.3 New 3-EI OI Tribtlnder $169
ATB3<I I-Elamant Trlbanda• • •. • • • • • • • • • • • • 12 19
ATV5 80-10 mlr Var1i<;tlI. , S 90
2O-3CO 3-£11"'1'" 20 mtr ·S~ywlll k."" " M
2Q-.4CO 4-EJe , 20 ml, · SlIyw 1230
I5-3CO 3-EJement 15 mi. · Sllywal 5 U
I$-4CO EJe>n.n115 mi. · $ltyoQlk 5 H
I!»CO 3-e.......1 10 m" ·$lt}"QIk 5 51i
Ill-tCO ~ 10 m" ·$lt}"QIk 5 75

ROTOfIlSlCA8US
Hy-G.in HOR-300 (25 Iq. It) ..................• sm
....m.ne. H[).73 (10.7 I<l tI) 5 lIIi
Alli.n.c. U·l00 IE llon Rotor) 5 31i
COE C~5-2 19 .q, tI) $ 1i9
COE H M. (151q til $1 59
COE T ,LTWISTER (30 eq. tI) $22$
8 Conductor Rotor ca~ SO.t8111
HNvy Duly 8 Conduc;lor Rotor ca~ SO,38I1I,
ROHN TOWERS
20G S21i50 25G $3850 45G S83 eo
HOBX.-o F.--st.ndl"'ll 40' (18 1oQ. It) •••••••• U .1i
HOBU8 FrM-stl""'"" U ' (18 IoQ It) •••....• $305
HBX-M F.--s'-'>di"'ll 56' flO Iq It} S335
fK25MI U · 25G f oloo- 0_ $8rt
fK2S53 58' 250 FoIdO_ To_ $75i
f K2sea 68' 25a foldO.".. Tower 5829
fK.~ .-e' . 5a foldo.e. TOWI. , 5~9

L il t Price "1- SALE PRICE $319 fK"S53 58' .5a foldO_ To_ , $1c..9
_~ fK45ll8 68' . 50 foldO_ T0_ , $1I.1i

(f .elght peid on.U /01_.t~ PrieM lfJ'1o higher
_lor Rocky Mount~n ..tes.1

GALVANIZED ITE:EL TOWER HAROWME
.

_~==~~/r--__....__ 311 8" EMS Guywtnll .. •. •..•••. $11 /100 It. $9Wl000 tI1/'" EMS Guyw;re _$1 oUloo ft $l2\Wl000 ft
5137 1 . 1 craft c._ $ICVloo
311 6 CCMcable ciamPi (3118' or 5/32' cab.., .. SO 30
II" CCM cable Cll mPl ( II.' cab..l $0,01.0
11" TH Thimble (rils . 1t .Iz..) $0,25
318 EE (318' Eye .nd .yl lurnbuckl.l 15,SO
318 EJ (318" Eyelnd J.w tu.nbuckl.) $8,OJ
112 EE 11/2" Eyelnd ar- tu.nbuckl. l $8 50
112 EJ (112"" EY".nd J. w lu.nbuckle' $0'0
3116" P-.Iorrned iUY oaao.nd .......•.......... $1,.0.5
" "" Prelorrned guy d1l1_ $U .s
8"-d~'''''"Iong ..r1tl_ $11,50
7 , l(1.h long '-Y duty sI $3$00
SlXlO Guy "",," tor 15132" or 3118" ca~l $085
502 Guy InSUlator ( II"" ea._) $1.80
COAXIAl. CABLE AND CONNECTORS
RG2131U (Mil lpee RO-8lU-Bf.nd New) .... $0,2$ II
RG-8x (New 1/,,' Oi.....I•• Low LOft FOIIml . $0.15111,
RG-tI FOIIm (Supe.-rll.), $0,3OItI.
1/2 '" 50 OHMPoly J.cket'" Coppe. Ha.dline $l .lCVII
UHF. N-MII. or Fem.'. 1/2" CoIlper Hardli ...

COnnectorl $2200
lIZ" 50 OHM Poly Jacket.., Aluminum

Hatdl $0"""
UHF. N-Mala or ramll. l IZ" Alumi m Hardk....

Connactcn $10,00
Type 'N" ConnectOl"ll (RG-$U or RG-2131U) 50
HY-GAIN. TRISTAD--PRATT AND TELETOWEA
CAANK-UP TOWERS

more gain than the KT·34. 0i''''1 ractory .hIP.....,1 10 sa-.e lreight ..pan..., Cali
tor ou. compel'"-.eQuole on tlt-flafl to_,.. We C.n .~IP

lilt Price Sit" SALE PRICE $479 lOMl. e..... ea.'Y tp allow you to compl"tefound.lion
worll whll , tower II being prep••.., ror .'"p....nt

The new concept In trlband

antenna design. Gain and band

width all In one compact

package. VSWR curves.

Out performs all commercially

available trlband antennas and

many monoband systems too! 6
elements on 32 ft. boom. 2·4db

And the new "X-rated"

KT34XA

PI.." send I II r..der Inquiries dlractly.



THE FT·207R HANDlE CHECKLIST

o TA-2 telescopic whip antenna
o YM-24 speaker microphone
o LCC-? leather case
o FSP-l external speaker
o MMB-l0 mobile mounting bracket
o FTS-32E CTCSS/burst encoder
o FTS-32ED CTCSS encoder/decoder

o NC-1A
o NC-3
o NC-9B
o PA-2
o FBA-l
o NBP-9
o FEP-l

l5-hr. desk charger
4-hr. quick charger
wall charger
mobile battery eliminator/charger
battery sleeve
battery pack
earphone

What more could you ask for?

Price And scecrcetooe Subject To
Change WIThoutNotICe OrObligatIOn

CIRCLE.t8 ON REAOER SERVICE C",RO

~&~§O:D \t7
The radio. v 1280

YAESU ELECTRONICS CORP. 6851 Walthall Way. Paramount. CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3 100



IC.cPl
Cigarette Liglter

Cad
-'BPS

-BP4 Batt9IY Pack
-BP3 Batt9IY Case

1C-BP2 Batt9IY Pack

IC-OCl Batt9IY Pack
DC R9glJata
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