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TS-940S
The new TS·940S Is a serious radlo
for the serious operator. Superb
int erference reduction circuits and
high dynamic range receiver com­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

• 1()()qV duty cycle transmitter.
Super efficient cooling system using
special air dueling works with the inter­
nal heavy-duty power supply to allow
continuous transmission at full power
output for periods exceeding one hour.

• High stability, dual digital VFOs.
An optical encoder and the flywheel
VFO knob give the TS·94QS a positive
luning "teet'

• Graphic display of operating
features.
Exclusive multi-function LCD sub-
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display panel shows cw VeT, sse
slope tuning , as well as frequency,
time, and AT- 940 antenna tuner status.

-low distortion transmitter.
Kenwood's unique transmitter design
delivers top -Quality Kenwood" sound.

- Keyboard entry frequency selection.
Operating frequenc ies may be directly
entered into the TS-940S without using
the VFO knob.

- aRM-fighting features.
Remove "rotten QRM- with the sse
slope tuning, CW VeT, notch filter. AF
tune, and CW pitch controls.

• Built-in FM, plus SSB, CW, AM , FSK.
- Semi or full break-in (aSK) CWo
- 40 memory channels.

Mode and frequency may be stored in
4 groups of 10 channels each.

• Programmable scanning.
• General coverage receiver.

Tunes from 150 kHz to 30 MHz.
.1 yr. limited warranty.

Another Kenwood First!
Optional accessories:
- AT-940 full range (160-1Om) auto­
matic antenna tuner . SP-940 external

speaker wi th audio filtering . YG-455C·1
(500 Hz), YG- 455CN -l (250 Hz),
YK-88C- l (500 Hz) CW fillers; YK-88A-1
(6 kHz) AM filter . VS-1 voice synthesizer
_ SO-1 temperature compensated
crystal oscillator . MC-4 2S UP/DOWN
hand mic. • MC-BOA, MC· BO, MC-B5
deluxe base station rrucs. _ PC-1 A phone
patch . TL· 922A linear amplifier
• SM-220 station monitor . 8S-8 pan
display . SW- 200A and SW-2000 SWR
and power meters.

More TS-940S information is available
from authorized Kenwood dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. Cahlornl<l 90220
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• Adjustab'e dial torque
.100 memory channels

Frequency and m ocle may be stored In
10 groups of 10 channels each. Split fre ­
quencies may be stored In 10 channels
for repealer operation.

• TU-a CTCSS unit (optional)
Subtone is memorized when TU~8 is Installed.

• Superb interference reduction
IF shift. tuneable notch filter, noise blanker,
all -mode SQuelch, RF attencato. RITIXIT.
and optional litters light GAM.

• MC-42S UP/DOWN mic. included
• Computer interface port

• 5 IF filter functions
• Dual ssa IF finering
A built-in SSB litter is
standard. When an
optional 5SB filler
(YK-88S Of YK-88SN) is

_ installed, dual filtering
is prov ided.
• VOX, full or semi

break-in CW; AMTOR
compatible.

TRIO -KENWOOD COM MUNICATIONS
11 11 West Walnut Street
Compton. Caillorflla 90220

KENWOOD

• Superior receiver dynamic range
Kenwood DynaMlx~high sensmvnv o.ect
miXIng system ensures true 102 dB receiver
dynamic range.(500Hz bandwidth on 20m)

·100% duty eycle transmitter
Super efficient cooling permits cconncccs
key-down for periods exceeding one hour.
RF input power is rated at 200 W PEP on
SSB. 200W DC on CWo AFSK, FM, and 110
W DC AM. (The PS-SO power supply is
needed tor continuous duty.),.....;,;.-.--...;.;.=......;;,

Compfefe setVlCe mat>uoJIs are avilllJble lot ..
rno---Ke' ....ood "",osce..e,s and mosr accessone$
Spo!afJcatIOOS ana PfJCf'5l11e~ PO CNI"""~
notJ(:e Of ~1(Itl

Compact high performance HF transceiver
with general coverage receiver

"
TS-440S
Kenwood's advanced digital know-how
brings Amateur. work:l-w~e - big -rig­
performance in a compact package. We
call it -Digital DX-ettement"-that special
leeling you get eyery time you tum the
power on!
• Covers AJI Amateur bands

General coverage recewer tunes from
100 kHz -3D MHz. EaSily mocnec tor
HF MARS operation.

• Direct keybcNlrd enlry ollrequency
• All modes buitt-in

USB,lSB, CW, AM, FM,
and AFSK. Mode
selection is verified in
Morse Code.

• Buitt- in automatic
anlenna tuner
(optional)
Covers 80-10 meters.

• VS-1 voice synl he·
sizer (optional)

09Uonal eoceMOrle.:
• AT-440 internal auto. antenna tuner (80 m-l0 m)
• AT-250 external enc. tuner (160 m-. 10 m)
• AT-13O compac1 mobile antenna tuner (160 m ­
10 m) . IF-232C11C·l0 level translator and modem
K: kit . PS-50 heavy duty power supply . PS-4301
PS-3O DC power supply . SP- 43O external
speaker . MB-43O moblIe mounting bracket
• YK-88CJ8BCN 500 Hz/270Hz ON fillers · YK-88S­
assN 2.4 kHz/ l.8 kHz SSB Iillers . MC-6OAI8OI85
desll miCrophones . Me-55 (8P) mobile 1TllCI'Q­
phone . HS-4/51617 headphones . SP·4(),fSO
mobile speakers . MA-SNP-l HF 5 band mobile
helical enteooe and bumper mount . Tl-922A
2 kw PEP .OOaf amplifier · SM-22O statiOn monrtor
• VS-l voice synthesizer . SW·l00AJ2OOAJ2000
SWRipower meters » W -8 CTCSS lone un"
• PG-2C extra DC cable.

1-
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Optional accessories:
• PS-430 compact AC power supply
• SP-430 external speaker . MB-430
mobile mounting bracket - AT-130
compact antenna tuner covers 80-10

meters. mel. WARe bands
• AT-250 automatic
antenna tuner covers
160-10 meters. incl. WARe
bands . TL-922A 2 kW PEP

linear amplifier . FM-430
FM unit . YK-88C
(500 Hz) or YK-88CN

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

narrow 5SB filter . YK-88A
(6 kHz ) AM filter . MC- 42S

PIDOW N hand mIC. • Me-60AI
0/85 deluxe desk mics. • SW-20001

200A SWR/power meters . SW- 100A
SWRJpower/volt meter . PC-1A phone
patch . HS-4. HS-5, HS-6. HS-7

headphones

KENWOOD

• Reliabte, all solid state design.
Solid stale design permits inpu t power
of 250 watts PEP on 5SB, 200 watts DC
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec­
tion ci rcuits and a cooling
fan are built-in.

• Memory channels.
Eight memory channels
store frequency, mode
and band data. Channe l 8
may be programmed for
split-frequency operation.
A front pane l swi tch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium battery backs
up stored information.

• Programmable, multHunction scan.
• Speech processor built -in.
• Dual digital VFOs.
• VOX circuit, plus semi

break-in with sldetone.

Digital DX-terity-that outstanding
attribute built into every Kenwood
TS-430S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant OX position from the
shack or from the mobile!

TS-430S

"

• Covers all Amateur bands
160 through 10 meters, as well as the
new 30, 17, and 12 meter WARe bands.
HIgh dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified for HF MARS operation.

• Superb interference reduction
Enmmate QRM with the iF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch, RF
attenuetor. and RiT are also provided.
Optional IF filters may be added lor
optimum Interference reduction.
c~ setVICl! ,...nueIs.,e .......... Jot.. TfJO-IUwWOOO~$~ molil' KCeSWo"leS
~ -.ld pI>Ce$.,e WOIec:lIO ch4nge WlI1lOUl noloCe 01~1QIl
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Zero Bias
AN EDITORIAL

Injustice is relatively easy to bear;
what stings is justice. -H.L. AAencken

Up InCanada right now there's an amateur
who's wondering what it's all about. He fought
the good light. was morally and ethically right.
He hadthe weight01 evidence,the truth of tech­
nology, and the firm benet mat all 01 the above
would lead 10 a golden aura of Justice.

Well, Jack Ravenscroft, VE3SR, was notonly
slung by justice, he was impaled and hung out
lodry. His crime was thai he was righi, lair, and
observed the rules. Those with a penchant lor
lighting windmills have to keep in mind that
windmills sometimes bite back .

The stcrv is quite simple. Jack and his lami­
Iy moved 10 Kanala,Canada near Ottawa from
their previous home in Quebec. Jack was duly
nceosec as VE3SR and as such obtained a li­
cense (permit) to erect a 50 fool tower althis
new home lOf his amateur radio activities. The
permit wasgranted. and when the Ravensc:rotts
moved in,Jack did insta ll the' lower and several
antennas.

A neighoor at that time began to experience
a series 01problems that resemble a badgrade­
B scr-tr movie or worse: trouble with the micro­
waveoven,lurnace turning on and crt.and the
electronic organ making strange high-pitched
SQueals.Couple this with interference to stereo
and TV.The neighoors complained to the cana­
dian Department of Communications, who in
turn checked out Jack's equipment and anten­
nas, Jack was operating his amateur radio sta­
tion properly and well within the terms 01 his li­
cense. The interference was indeed greatest
when JaCk'Santenna was pointed directly at the
neighbor's home (145°). The Minister 01 C0m­
munications wrote the neighbor:

"TIlemalfunction 01 various devices in your
residence is not the result of any improper 0p­

eretco ot the amateur radio station but rather
the Inability 01 these devices to adequately re­
ject the amateur 's transmissions. Manufactur­
ers in canada and abroad are aware 01 the need
to design any items USing solid state electronics
to operate satisfactorily in the presence 01 radio
waves but olten have chosen to modify affect­
ed units as a lower cost alternative to incllJding
the added protection in all units SOld."

The neighoor apparently was not sensnee
with that letter and began a law suit which result­
ed in an interlocutory injunction against Jack's
amateur radio operation. The judge determined
thatthe Department OfCommunication and the
Minister of Communication took no action to
remedy the situation. In essence besao that the
notice of culpability, namely the fault of the
home entertainment devices, was inaction. The
Judge also determined that It would be useless
to try to add filters to the neighoor'S devices be-
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cause "it would take a lair amount of time and
would cause a good deal 01 inconvenience to
the plaintiffs and loss of use of the equipment."

So, on April 7, 1986, Judge W.T. Hollinger in
District Court of Ontario (Court File No 1559185)
determined thai Jack Ravenscrolt, VE3SR, was
a legal nuisance andwitl stay olf the air and not
cause interference. He further stipulated that
Jack would pay special damages of $58.60 and
"general damages In the amount of $2500.00
lor inconvenience and interference with the en­
joyment of their (the neighborS-ed.) various
pieces 01 electronic equipment."

As of April 1986, then, every Canadian ama­
teur, nol only Jack, is a potential nuisance. Since
there is row legal precercent.t wouldn't be sur­
prised if there weren't more cases appearing
soon. I also hope that Jack appeals this deci­
sion. The Department 01 Communication and
the Minister of ConYnunication should probably
be busy sending out resumes, for obviously the
Canadian justice system doesn't want to be
bothered with or influenced by the tacts.

You're not alone, Jack. In this country we
have over 400,000 potential nuisances. We
have all sortsol regulations ere specifications
for amateur radio 9QUipment (and amateurs),
but nothing really on hOme entertainment de­
vices. Jack, if n's any consolation, u's going to
happen here,too, sooner or later, It won't make
any sense here either .

If VOU'YOGot AVon, Act Now!
It you've been thinking about adding one 01

the newer imported rigs to your station, you
should probably act soon. With the Japanese
Yen dropping to the low t 60s in exchange lor a
dollar,Ihe price tor imported gear should be g0­

ing up soon. II's not that people will be making
bundles 01 money . II's Just what the exchange
rate comes out to in terms of dollars. It also
means that ifl'l)Ol1ers here whO have contracted
for equipment (in terms 01 Yen) now find upon
delivery that they are paying considerably more
than they thought they would . For example, a
200,000 Yen transceiver was $1,111.11 when
the Yen was at 180 and $1 ,234_57 when it
droppeclto 162.1I's nothing personal, justWOr1d
economics. You'll probably notice similar
changes in some of the newer British and Ger­
man gear.

l et's Mako it Work
At the big one this year in Dayton, Fried Heyn,

WA6WZO, the ARRL Southwestern Director,
came over 10 me and gave me a frequency chart
with a big announcement lor the ARAL National
Convention inSan Diego, The convention will be
from September 5th through the 7th. Fried told
me that the convention group was to llowing
what I had been writing about and would issue
FREEconvention passes for all students 18 and
under, Furthermore, there would be special stu-

dent ton.ms with astronauts, scientists, aoo am­
ateurs. So, if you're going to be in theareaor are
making plans to eneoc this one, why not include
a few young people inyour party. These lolksare
putting their money where their mouth is, so leI's
help them aoo amateur radio by encouraging as
many young people as possible to come out aoo
lioo out about the wonderlul world 01 amaleur
radio. For Inlormationon hOwtogetthose FREE
convention passes write to: Bob Zakoski, Youth
Activities Chairman, Box 3026, Ollvenhain, CA
92024 ,

Spoaking of Dayton
This had to have been the most unusual Day­

ton Hamvention that I've been to . First,the tra­
ditional Dayton weather of cold and rain was re­
placed with sun and warmth. It was about 90°
lor the entire weekend. YOU COUldn't have asked
lor better weather. However, you could have
asked for a little air conditioning.The con.nittee
this year did an outstanding job and realty went
out ot its way to ecconeccete the ellhibitors,
who put in a rough weekend. We appreciate it

Two bits of adversity this year. One was a
small fire caused by an overheated and over­
loaded extereco cord (what else would you ex­
pect with all thOse hams) and was handled most
prolessionally. The area was cleared QuiCkly
and without panic. Everything was checked out
by the tire department and the hamfest commit­
tee , and the area was reopened once It was de­
clared safe, On Sunday a transformer blew and
a lot ot the convention area was without power
for most 01 the day. Although obviously equip­
ment couldn't be demonstrated, I did walk
around to see people buying stutt In relative
darkness by the light oillashlights, and I even
held my ccerette lighter so thai one dealer
could write up and complete a sate .At Dayton
nothing can deter a determined amateur hom
his appointed rounds.

II you missed it, shame on you. There was
more new stull to see and try lhan ever before.
There was great snrtt at the lIeamarket, and
everyone should have gone hOme with s0me­

thing , It really was an exciting time. I had the
rcocr of presenting the latest OX Hall 01 Fame
plaQUe toJim Smith, P29JSNK9S.The storyol
Jim's achievements appeared in last month's
OX column. I hope that at least one of the pre­
sentation pictures turned out okay, and that
someone sends one in.

Over Ihe next few weeks we'll be at Roches­
ter, Birmingham, and Dallas. II you're in the area
slop by theCOboothand say hi, Bring your kids ,
and if possible, bring your neighbor's kids.
These hamtests and local events help spread
the word about amateur radio, Help them suc­
ceed by taking part and urging others to do the
same. You'll all have a good time and a lot ollun.
That's what It's all about.

73, Alan, K2EEK

s.yYou S.W II In CO



TOO GOOD TO BE TRUE?
PAKRATT'M Model PK·64

shown with enhanced
HFM-64 option installed

* MORSE * BAUDOT * ASCII * AMTOR * PACKET *
FIRST FIVE MODE
DATA CONTROLLER

The Pakratt model PK·64 by AEA is
the world 's first computer interface
that o ff ers Morse, Baudot, ASCII, AM­
TOR and Packet all in one box (hard­
ware and soft ware included) at a price
many compet itors charge for Packet
alone (from $21 9.95 Amateur net). Do
not let the low price fool you; coming
f rom any other company but AEA it
WOULD be too good to be t rue . The
PK-64 works with virtually any voice
transceiver. The Pakratt is the easiest
of any to hook up and have operating
in just a few minutes.

In Packet mode, the PK·64 offers vir­
tually all the fea tures of every other
Packet contro ller on the market , pl us
many important features left out by
others due to cost constrai nts. For ex­
ample, we have included a hardware
HDLC, true Data Carrier Detect (DCD),
multiple connect wit h up to ten sta­
tions simultaneously and full imple­
mentation of version 2.0 of the AX.25
prot ocol.

Because the PK-64 was designed
specifically for the Commodore 64 (or
C-128 and SX-64) compute r, we have
been able to do many things not eco­
nomically feasible wi th genera l
RS-232 interface contro llers . For ex-

ample, the Pakratt incl udes true split
screen operation with on-screen stat­
us indicators and an on-screen tuning
indicator.

ENHANCED HFM-64 MODEM OPTION
The standard PK-64 will operate all

modes with a phase-lock-loop (PLL)
detector roughly equivalent to all pop­
ular packet modems in the market­
place (except we have included ext ra
filtering). The enhanced HFM-64 mo­
dem option offers true independent
dual channel filtering wi th A.M. detec­
tion (I ike the famous CP-100Computer
Patch™). The enhanced HFM-64 op­
tion also offers a hardware LED tuning
ind icator (like the CP-100) and a front
panel variable threshold cont rol for
sett ing maximum sensi tivity under va­
rious band conourcns. We recom­
mend th e HFM-64 option for anyone
keenly interested in weak-signal
heavy-CRM HF operation . For anyone
desiring to operate FM Rn y with the
sta ndard Nort h American tone pai r or
CW receive, the HFM-64 is requ ired.
The HFM-64 is field installabl e with no
sol dering or test equipment required.

WORKS WITH THE POPULAR
C-6' COMPUTER

AEA designed the PK-64 around the

low-cost C-64 because of the special
archi tectu re features making it espe­
ciall y suited to Amateur Radio appli ­
cations. The C-64 should not be viewed
as a mainframe, but rather a very eco­
nomical accessory to your data com­
munications system. Many owners of
expensive computers such as IBM,
TANDY, APPLE, KAYPRO, ATARI,etc.,
are now buying the low cost C-64 and
dedicating it to their operating posi ­
tion. They simply cannot find software
for their machine that even ap­
proaches the power and user friendli ­
ness of the PK-64. Plus, th ink of the
convenience of having only one con­
t roller and keyboard to go from one
mode to another without having to re­
do cabling!

The PK-64 is so complete that all
you need todo is wire up a mi crophone
connector to the end of a cable (provid­
ed)and you are ready to go. There is no
need to track down special terminal
softwa re, cabling or even a power sup­
ply. It all comes with the PK-64. So do
not be the last on your block to ow n
the most exciting new prod uct in
years. See the PK-64 at your favorite
dealer or wri te for our speci fication
sheet now.

Prices And Specifications Subject To
Change Without Notice Or Obligation

Advanced Electronic Applications, Inc.
P.O. Box C·2160, Lynnwood, WA 98036·0918
(206) 775-7373 Telex 6972496 AEA INTL UW

Brin~IS you the
Breakthrough!
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Amateur Radio Operators
Against Drunk Drivers

Editor, CO:
I am a t z-year-oio high school student

in l os Angeles, and have had my Ad·
'lanced class license since August 1985.
Recently, I was painfully affected by the
death of Alexandra (Alex) Vincent, a very
fine young lady who attended our high
school , the Oakwood school in North Hol­
lywood. In the midnight hour on Monday,
February 24, white Alex was with her
mother wa it ing for a tow truck as she was
stranded on the Ventura freeway in Van
Nuvs, she was struck by a drunk dr iver
and thrown 20 feet . She died in her moth­
er 's arms. Our tragic loss of Alex set me
to thinking about why the whole thing had
to happen and how it would be possible 10
prevent such a tragedy from happening
to somebody else. We amateurs have
such wonderful privileges and abil ities to
enhance our technical knowledge, sup­
port public communications, and, wheth­
er we know it or not, save lives. All it takes
is a ham who is mobile with a hand-held or
mobile radio to report a suspicious look­
ing driver to a base station. He o r she then
passes to the base the highway location,
direction , approximate speed of the vehi­
cle, along with the vehicle info rmation
(type, color, year jf possible , and license
plate), which the base then passes to the
local sheriff or highway pat rol. The base
station should also record the vehicle in­
formation in the station logbook or rec­
ords, so that if a d runk driver is brought
under "suspicion" of vehicular man­
slaughter, as is the case with Alex, the
amateur can provide further evidence
against the drunk driver , from past obser­
vance and recordi ng.

In the month since Alex's tragic death,
I have made an effort to make fellow
hams aware of the dangers of d runk d riv­
ers, and the abili ties that the hams have
in stopping them. A highway patrolman
will be talking to our local radio club, the
San Fernando Valley Amateur Radio
Club, W6S0, in April . There he will pro­
vide details about how to identify a drunk
driver on the road , and how to report one
most efficiently. I strongly urge all read­
ers to get involved and contact you r local
sheriff or highway patrol , and have an of­
fic ial ta lk to your local radio club about
the details of reporting a drunk driver, and
how the hams can best be of assistance .
It is very easy to do, and ve ry well worth
the cause ; drunk drivers are a special
problem, and any time a ham repo rts a

Say:

drunk driver, he is potentially saving
someone's life. Isn't it worth taking up
th ree minutes of repeater time in order to
help prevent a possible catastrophe? It
only takes abou t th ree extra minutes to
report a dangerous, possibly drunk, driv­
er. If the highway patrol receives a con­
c rete enough , well-defined report , they
WILL take action. We cannot eliminate
drunk driving, but, with your help, we can
stop certain people in the process, and
prevent tragic death, as experienced by
the beautiful t r-year-old Alexandra Vin­
cent, from happening to other innocent
people.

Richard Balser, KB6HOS
Los Angeles , CA

What Am I?
Edito r, CO :

About my newest high tech software,
the OX EOGElM

. Two afternoons ago I sat
watching the terminator line on my Com­
modore 128 computer separate sunset
from su nlight. It left Spain and advanced
ac ross the Atlant ic Ocean to America. It
touched Florida before it touched Ten­
nessee, advancing by the drawing of a
new curve each 15 minutes.All my clocks
were in time to the second with WWV at
the National Bureau of Standards at Fort
Collins, Colorado.

I thought, What am I? The answer
came, I am what I am-a proud , educat­
ed human. I sat there quietly, a human
speck beating in synch ronism with the
mighty cosmos.

Robert Wessel, K4PR
Nashville , TN

Shared Genius
Editor , CO:

While my widespread reputation for
selt-undepreclatlon is not without firm
foundation, I must protest when I am giv­
en the entire c redit for shared genius. If
your Technical Representative , W1ICP,
had done his homework, he would have
reported (CO, April, 1986, page 42, first
paragraph, last complete sentence) that
the authors of The ARRL Antenna Book
(1939) were George Grammer and Byron
Goodman.

Grammar got top billing because he
was older, or something. It didn't seem
important to me at the time. On the other
hand, Mac may have me confused with
the late Mr. Grammer. We both threat­
ened to take Mac as a tax deduction.

By Goodman, W1 OX
East Hartford, CT
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• Amat.ur Radio Earns· MIT Radio Society and
UHF Repeater Assoc. will give exams on July
23, Aug . 20, Sept. 17, Oct. 22 , Nov. 19, and
Dec. 17. Given at 7 pm, MIT Room t -t 3-4, 77
Mass Ave., Cambridge, MA. Reservations re­
Quested 2 days in advance. For more informa­
tion, ccotact Ron Hoffmann at 617-253-0160.

• H~ur., PA Eams • Exams given August
24, Oct. 12, Dec. 6. Registration must be 35
days in advance. Contact John Obradovich,
W3IS. 12 Hickory Place. Camp Hill , PA 17011.

• V.... Him II til. V.... Award Prllflfll. Annual
award, certificate or trophy, will be given to a
ham uncler 18 years of age by The West/inlc Re­
port. Nomination period is from Jan. 1 to Sept
30. For more informatiOn, contact Young Ham
of the Year, clo Wastl ink Report, 28197 Robin
Ave., Saugus. CA 91350.

• VE7EXPD - Operation from EXPO 86 will be
from May 2 to Oct. 13 from 1700-0500 UTC.
For more information and frequencies ctccer­
ation, ccotact VE7EXPO AAS, 202 13640 67
Ave., Surrey, BC, canada V3W 6X5 (604­
590-1014).

• WBIUPK • Special event on July 4-5 from
1500Z on the 4th to0100Z on the 5th on 3.950,
7.250, 14.295, 21.425, and 28 .600 MHz from
Neligh, NE. Contact WB0UPK, 804 East Firsf
St., Neligh, NE 68756.

• K1MW - Special event by Eastern Connecti­
cut AAA from 1400-2300 UTe July 5 on ew 40
kHz from bottom 80-10 meters; SSB center 01
General phone band ± 10kHz 80-10; Packet
to be announced on W1AW BSS. SASE and
OSl to KB1 SP, 73 Second Island ao., Webster,
MA 01570, for certificate.

• K7YPT • Special event 01 High Plains ARC
from Fort laramie f rom OOOOZ July 4 to OOOOZ
July 5 on phone 3.850, 7.250, 14.250, 21 .380,
28 .550: ew 50 kHz up from lower band edge.
OSllor SASE to K7YPT, P.O. Box T, Torring­
ton , WY 82240.

• KD8FJ- Spec ial event f rom Thompson,OH on
July 4 from t400 UTC on. Operation on lower
end of 40 meter General phone band. For cer­
titicate send SASE to KD8FJ, 386 ceoarbrcce
Or., Painesville, OH 44077.

• WlKEM · Hannibal ARC specia l event on July
5-6 from 1500-2100 UTC on phone 7.245,
14.290, 21.400, 28.770; ew 7.1 25 and 21 .1 25
MHz. OSl and SASE (9 x 12) for certif icate to
W0KEM , RI.'1 Bolt 55A, Payson, Il62360.

• WE4K • Kentucky AAS special event from
1500-0000Z July 5 and 6 in lower 25 kHz of
General phone bands on 40 and 20 meters and
AnY segments of 40 and 20 . For OSl send
SASE to WE4K, 128 Meadow lane, Bards­
town, KY 40004.

• WSSC - Special event from texas AARl and
VHF/FM Convention on July 12 from 1200­
O4OOZ and July 13 ftom 1200-1800Z; 10, 15,
20 meters, lower portions of General ON and
phone bands. Send OSl and SASE to WSSC,
90 Brees Blvd., San Antonio, TX 78209

•
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Seven Element
Thunderbird TH7DX
Sua::ellllOr 10 !he Iegenclary
TH 6DXX. Fi.... acti.... elem enls o n
10 meler.lllfld !Ourelemenlll on
both 15·20 meters. The TH7DX
represenlll the uilimate in higtl­
per10rmance arrays wtlelhet
you 're compering OCher large tn­
banders or slacked monoband&f$.
Surface llfea of 9.4 sq . ft. (.87 m).
a 24 ft. (7.3 m) boom and alumifIQ
radiusof 20 ft , (6 .1 mI. Conversion
kit!llor TH60XX available

B!oBd;)andlnllis-=tMe>ed WIth our
uoique dual driYen elemert
~em, Fi.....ementsOl'l the 19
toot boom (58 mi. wllh tour aetNe
elements 01'1 -.::h (J/ the three
banOs. A rugged antenna .... ith 7,4
sq, It , (.68 m2) ofsurtace eee.
Tumir'lQ rachus is a manageable
184 ft (56 mI·

Five Element
Thunderbird THSMk2

TELEX. ",g-giJin.1
TELEX COMMUNICATIONS, INC.

961X)~ Ave, So .. Mn-eapljIs, M\l 55420 USA

FEATURES COMMON TO EX14. THSMk2. AND TH7DX:
• SepQrate Hy.O lr8pslor eedl frequency . Factory assembled and indi-..;dual ly fei!lOnated to insure

uniform pet10lrl1ance. • Handles maxim~ legal power with a respecfable ma'91n of safely
• Unique ~1'lCI bela ma tch assuru efficienl: energy transfer and places the 81'1111'" .,tenna

Itruclul9 at de ground. • BN86 balun supplied. • Top quality slainle. steel harctware
supplied aI no added cost. • &.per 81rong, taper swaged 6063-T832 thick-wal l aluminum tubing uMd
Itlroughoul . • Uniq..e Hy-Gain die cast a!l,minum boom Iom.5I: bracket Accepts mastdi~al~ up

102""- f83 mml. • Twist and Ilip pmofdie bmecl heavy Qll.UQ8 lIIuminum elemen110 boom bradlelS
• All tubing 1Mbumlllf and deaned lor_of assembly. • O,;y one set 01 climensiore lor CO'Tlplele
COO/""ge 01 a1 lttllM bl!Inds below 2:1 SWA. • 0 S"&/illl'd to surviYe winds 01' 100 mph (160 krnltlr)

For deta iled I"'....nn.tlon c:.ll tol tree

1-800-328-3771
In Minnes.>ta call 612-887-5528

Explorer 14
UnIque PARA-SlEEVE d88ign
(palent petldtllg) .::n__._oep­
IionaI~~ormlWlCe in
..comped anlerW\8. Forwaro
gIIIn Ind lJonl ·kl-08ck rortio outpel'­
Jomla other anlI!IrInM of h s;wne
tile SI.M1.._.,. is 7.S Iq . fl.
(.89 m~. W""'. '4 fl . (43m) boom
hll.ming radi.... IS only 17 ft .
(5 3 mI· The i<iNl d ...... where
9P8C8 IS Iimlled GRIm for roof
mounts« smail lowen. 0pti0n81
kit lor 30«40~,

d Tribanders
Broadban State of the art

antennas to maximize the
performance of your ham gear.
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• W9DUA - Sangarnon Valley ARC event July
12-13 from 1300-1900 UTC on all General
phone bands with some operation In Novice
bands. Send OSl and SASE for certificate to
KY9D. 311 0 South 13th, Springfield . Il62703.

• loy Scouts Special E"nt - The BoyScoutsCon­
necticut camporee will have a special event
from 8 a.m. 10 10 p.m. each day July 12-20
from Winsted. CT. Over 3,000 scoots will a t­
tend from all over the US. as well 8 S other
countries. SSB on JOTA frequency 3.940.
7.290. 14,290. 21.360, 28.990; CW 3.725,
7.125 on NOVice bands. OSl with SASE to Seq.
Alumni Assn.• C/O AI Schwartz. 18 Russo Or.•
Hamden. CT 06518.

• KlCT· The Albarry ARA will helpcelebrateAJ..
barry, NY's Iricentenn!al by sponsoring the
WARM Award and activating the club call .
K2CT. for special event stations. For more in­
formation. contact K20F. AAAA. 1 Fiddlers
lane. Rensselaer, NY 12144.

• KIEPY - Special evenl5JX)nsored by the East­
ern Michigan ARC July 19-20 from 1400­
0200Z both days on SSB 3870, 7235, 14235;
CW 3710. 7110. Certificate for OSl and SASE
toCSAor 654 Georgia. Marysville, MI48040.

• KD9Ul- Special event of Illinois Valley ARC
on July 20 from 1300-0100 UTC on botlom 25
kHz of General phOne bands; CW bottom 20
kHz of Novice bands. For certificate and OSl
send SASE and OSlio Bruce Boston, KD9Ul.
815 East Third S1.. Beardstown, Il62618.

• Rat Hammock Island - The Tri-City ARC will 0p­
erete KA1BB !rom Flat Hammock Island in
long Island Sound on July 20 from 1300­
2000Z in the lower 20 kHz of the General
phone and CW 40, 20. 15 meter bands. and
cenler of 40 meter Novice band. OSL with
SASE to Tri-City ARC, P.O. Box 686.Groton, CT
06340.

• WlllR - Special event of Davenport Radio
AmateurClubonJuty 25 from 1700-2200Z. Ju­
ly 26 from 1500-2300Z, and July 27 from
1600-2200Z on phone and CW 80-1 0 meters,
10kHz up from lower end of General class
bands. For certificate send SASE and aSl to
Davenport RAC. 2131 Myrtle st.. Davenport.
IA52804.

• WIUMD- Trea ty City ARA speclal eventonJu­
Iy 26-27 from 14QO-2200Z each day on SSB
7235 and 14285 and CW 14060. plus July 27
from D000-0200Z on 3880 SSB. For certificate
send SASE to W8UMD, P.O. Box 91. Green­
vilte, OH 45331-0091 ,

• W9ClH - Pike County ARC special event on
July 26-27 from 1700-1700Z in the low end of
the General class 75, 40, 15 meter phone and
CWbands.CWin the 40 meter Novice band on
July 26 from 2000-2330Z. For certificate send
OSl and SASE to PCARC. RR1 Box 311. Wins­
lOw. IN 47598.

• SMland AHA Enn1- SooIand ARA will operate
a special event from Sioux City, IA on July 23­
27 from 5-10 pm COT on 14.285 MHz ±10
kHz. Cps will use own calls but will add " River­
ceee'' to CO's and contacts. For cert if icate
send contact number and SASE to loren Bar­
bee, WBeYOW, 1015 16th st., Sioux City. IA
51105.

• RacIng Day - Special evenllrom East Aurora.
NY on July 27 from 1400-2100 UTC on 3900
and 7235 kHz using the call W1QFC. Pioneer

Rad io Operators Society event. OSL with
SASE to W2QFC. 308 Parkdale Ave., East Au­
rora , NY 14052.

• TIM IIllIowlngMIIIJUIS, II;•• .,. sIIlM lIr July:
July 4, H.-rlsllur. lJInusf Ha",fut. Harrisburg, PA.

ccorect Dave. KC3MG, 131 Livingston St.• Swatlra,
PA 17113(717-9394951).

July 5. Cnw*ll AAS R"~~~KK~'" H....... M6IdvI1Ie,
PA. Cootacl CARS HamfesJ-86. P.O. eccesa.MlJad.
ville, PA 16335{8U -72 2432j.

July6, • •rIllSAIlC H Wilkes-Barre, PA.ceo-
tac1717-388 6863.

July9-12. . ...~·._I_.Ibd.. A....SCIII.. CI ,.
tI#, Asheville, NC. Contact WA3TUC.

July 11-t3, till Wll I . H...... Douglal. WY.
Conlacll986 Wyoming Hamfest, P.O. Eloll3842. Gil­
lette,WY 82716-0390{SA5£}.

July 11-13, Tlln SIMI Mlll .ll YHF/F. SIdIty
CI ,.tIM. San Antonio, lX. Contacl Convention.
Texas VHF/FM Society. P.O.Elolll8506. San Antonio.
rx 78218.

July 12. sa.tll . ...kIt AlC S. ....... Ollk Cree«.
WI . Contad South lr,lilw8u1<" ARC. P.O. 8olIl02. S,
Milwaukee,Wl53172~102.

July 12. Itt. '- H...... ~'"'!!.~
LaGtange. NY. Contact JuIlus JoMs, W2tHY. RR2.
Vanessa lane, Staalsburg. NY 12580 (914-889­
4933).

July 12, EM CIlr. MC Haellst. Eau Claire, WI.Con­
Iacl Gene Ueberg, KA9DWH, 2S4O SalurnA"",., Elu
Claire. WI 54703 (SASE).

July 12• • . Mill", H.. R Pleasant Gap, PA,
Conlact Chuck McMullen. K3CM, 7 Holly Circle.
Stale College, PA 16801 .

July 12, Strlll Aru ARC S." 1M SIIa" Peloskey.
MI.Contact 61&347-8693,

July 12-13, 1III..-..tiIlIIII'u;e6IrftII Ha."1t .. e-­
,...11. International Peace Garden between Dun­
seith, NO. and Boissevain. Man.Conlact MARA, 80lI
64 , Minot, NO 58702.

July 12-13, ••,.. Rid" H_ .... MapleRidge, Be,
Canada. Contacl Bob HalJllhton, VE7BZH, Bo.. 292,
MapleRidge, Be, Canada V2X 7G2 (604-467-"915).

July 12-13, lItI Clntllll F.., DIy. LakeCanton. OK.
Contact TIm Mauldin, WA5LTM. Lake Canton Field
Day, P.O. Bo.. 19097, Oklahoma City, OK 73144{"05­
521-5(48)

July 13, WoocI County AIlC " ...A-Ilallll. Bowling
Gflffln, OH. Contacl Chuck Dicken, WD8ICP, 1002
Revere Dr., Bowling Green, OH 43402 (419-352­
0865).

July 13. Nurtfl HIUlAIlCH."'.... Norlh Hills, PA.Con-
taCI N300K. .

July 13, DuP••• AIlC H.ml••1 • Clmputlrtllt.
Downers Grove, tl.. contact DuPage ARC, P.O. Bo..
71, Clarendon Hills. IL 60514 (312-985-0527 eve­
nings or weekends).

July 18, H.mlnt USA, Moorestown, NJ. Con1acl
Hamfest USA, 15 E. Camden Ave.• Mooreslown, NJ
08057(609-234-3926).

July 18--20, 1i1l;llr-WIlIrtIn IntlrJIlllllIII "'11I1111.
Waterton Homestead Campground, Alberta, Cana­
da, Contact Hamlest, P.O.Bo.. 146, Milk River.Alber­
ta oCanada TllIK 1MI.

July 19. SCAIlC Ill . AlJllusta , NJ.Contact Donald A.
Stickle, K2QX, Weldon Rct , RO'4, Lake HopalCong.
NJ07849(201~77).

July19-20.AlIInta H. ""'It'VlI,Atlanla.GA ,Contact
Allanta Hamfestival, Inc.• P,O Bo.. 77171 . Allanta,
GA 30357 (SASE).

July2O.z.re ..*,Haellst.Washington,MO. Con­
lact Zero Beaters ARC. P,O. Box 24, Dutzow, MO
633<2

July 25--27. lMr1lIftst DX CIhoIdIlI. Renton. WA.
ContactWestern Washington DXClI.C. P.O 8olI224 ,
Mercer Island. WA 98040.

July26, Ski C••1t: , AfIC K.-lnt. Glenwood Sprif9S.
CO.ContactBobludlke. K9MWM, 1001 Grand.~

wood Springs, CO 81601 (303 9'5-5966).
July 27. IllATS • • , 1 •• H. I It. ~C~'~"~'!.'

West Friendship, MD.contact W3GXK, BRATS. P,O,
8oJl59t5, Baltimore, MD 21208.

Ju1y27, HIyiAIlCS• .,'zlI'''KtIH. Hays,KS.~
tactArrdyQldham. NIIFBS, 117N,8th St.•Wakeeney.
1(567872.

on hy-gain amateur

• Crank-Up
Towers

• HF Beam
Antennas

• Rotators
• Rebates are based on itemized

proof of purchase dated July 1 to
September 30. 1986. Each oeo­
duct must be itemized by model
number and price.

• R e bate :
$200 on H G 54H DIHG 70 HD
T owe rs
$100 on H G 37SSIHG 52S S
Towers
$ 50 on a ny Hy-Gain HF Beam
Antenna purchased with Ham IV
or T 2X or H DR300 Rota tor

• R eb ate is limited to one of each
product cateqory (beam anten­
na , ro tato r. tower) and applies
only to p rod ucts pu rchased for
personal use .)

• R eb ate requests must be post­
m a rked no later th an October
3 1 . 1986 and maile d to
Telex Commumcatlons. Inc..
9600 A ld rich Ave. So.•
Minneapolis. MN 55420,
Ann : Amateur Customer Service

Time is limited­
Rebate Offer expires
September 3D, 1986.

FREE FREIGHT
Order any Hy-Gain tower from
your dealer for rectory shipment
direct to you . Hy-Gain will pay the
freight on the tower and any of our
antennas, rotators and accessories
ordered for shipment at the same
time. T h is offer is limited to within
the 48 contiguous United States .

TELEX. [liY1liJi fJ.1
TELEX~TlONS.lf'.C.

9600 Aldrich Avenue South
Minneapolis. MinneSOla 55420

•
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Bob Ferrero W6RJ
PresIdent

Jim R.llerty N6RJ
VP So. Call! Ow

AnaheIm Mgr ,

AUH€IM, CA 92801
2620 W La Palma
1714\ 761·3033, 1213) 860-2040
Bel ween Olsneyland &
Knotts Berry FOlm ~

ATLUU. GA 30340~
6071 Butord Hwy
1404) 263-0700
Neil, Mq, KC4M J
OOlav, lle, 1 mi north 0!1-265

BU~lINGAME . CA ~4010
999 Howard Ave
1415\ 342-5757
George. Mgr WB60SV
5mI les soulh on 101hom SFO
OAKLAND. CA 94606
2210 LI vingston St
(4151 534-5757
Joe, Mg, K50S
17N-5th Ave.1l75-16th Ave

PHOENIX. AZ 85015
1702 W Camelback Rd
16(2) 242·3515
Bob. K7ROH
faSIof Hwy.17

SAN DIEGO. CA 9m3
5375 Kearny VIlla Rd
(619) 560-4900
Glenn. Mg,. K6NA
HwV. 163& Cl a,emonl Mesa Blvd

VAN NUYS. CA 91401
6265 Sepulveda Blvd
1818) 966-2212
AI. Mg, . K6YRA
San O'ego f wy
at VIctory Blv~

STORE HOURS
10 AM-5:30 PM

CLOSED SUNDAYS



W4FA presents another project that is simple to build
and will greatly improve your operating pleasure and
efficiency, It's also fun to do.

Building Ideas For A '
Consolidated Control Console

BY JOHN J. SCHULTZ', W4FA

The small " eec" in use with a typical transceiver.

T ired of turning or throwing several
switches to tune-up a transmitter? Tired
01listening to the same dull lone on CW
for sidetone? Tired of reaching over lor
the volume control every time a pa rticu­
larly loud station comes on? Tired ot tbe
jumble of wires associated with various
station accessories? If so, what !'H face­
tiously call a " CCC" (Consolidated Con­
trol Console) might be the answer. Ac­
tually, the name is rather descriptive,
since in order to simplify slat ion ope ra­
tion one has 10 l irst analyze what controls
and switches have 10 be manipulated lo r
a part icula r func tion and then find a way
10 consolidate the con trols involved for
more convenient station operation. The
process is not complicated, and just a
small "CCC" can vastly simplify station
operation in many cases.

Th is arti cle describes two " CCC's ,"
Readers might wish to duplicate one or
the other or just borrow ideas from them
for a custom design. Both can find appli­
cation with pract ically any transceiver on
the market.

ASmall " CCC"
The small " CCC" shown in the photo­

graph is constructed in a small slope
panel enclosure (similar 10 a Radio Shack
No. 270·264). The ci rcuitry can be as­
sembled from commerc ially available PC
boards or from the ground up follow ing
the schematics shown with this article.
The small " CCC" is self-powered and
performs two very useful runcnons.-.
simplified transceiver tune-up on SSB
and microphone preamontlcatlorveouau­
zanon for improved talk-power .

The tune-up idea goes back to a
previous eo article (January 1982) and

' c/o CO Magazine
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nas a very simple basis. Mostt ransceiv­
ers have very awkward tune-up proceo­
ures. even the newest and most expen­
sive of them. For example, for tune-up on
SSB most transceivers require that a
mode switch be set to a " tune" position
or some constant carrier position suc has
FSK or AM. Then a drive cootrot has lobe
set at minimum and the transmrtter
keyed Now the drive level can be slowly
inc reased as a PA stage, antenna tuner ,
etc ., is adjusted. The transmitter is then
unkeyed and the mode switch reset to
SSB. Possibly, the drive control has to reo
set 10 an operate level. The whole awk­
ward procedure can be replaced if a vari­
able-level, sine-wave tone is fed into the

microphone input of the transceiver lor
tune -up. The single freq uency tone pro­
duces the equivalent of a carrie r signal,
and as its level is inc reased the effect is
the same as increasir g a drive control.
However, not a single control on the
transceiver has to be manipulated or re­
set! One can increase the tone level with
one hand while simul taneously making
tune-up adjustments \"fith the other hand
(e.g., adjust ing antenna-tuner controls
lor minimum SWR).

The sine-wave oscillato r used in the
small "CCC" is shown in fig_1. It is a very
conventional RC phase shill oscillator op­
erating at about 1kHz. Q1 is the osci llator
itself, and Q2 is a simple buller oscillator.

July1986 • ca • 11



I
lrequency attenuate/boost stage and
high-frequency attenuate/boost stage
bracketed by input and output ampli fier
stages. The unit has proved to be ex­
tremely effective in brightening the re­
sponse of many dull, flat sounding mic ro­
phones. The unit has three controls for
gain, low-frequency attenuatelboost, and
htqh-Irequency attenuate.boost which
are mounted on the rear panel 01 the
small "Gee," since once they are ad­
justed, there is rarely any need to further
touch them.

The internal photograph of the small
"eec" pretty well shows how the PC
boards and components are mounted.
There is nothing critical about the mount­
ing of components or the placement of
the controls. The front-panel controls (the
PIT switch and the level control for the
tune-up oscillator) were mounted a bit to
the left simply to provide space for addi­
tional controls as new ideas are incor­
porated into the unit. An earlier version of
the small "CCC," for instance, had a few
pushbutton switches incorporated to
control the scanning functions on an HF
transceiver. In/out connections are made
by pnono-tvoe connectors, The 9 volt bat­
tery which powers both PC boards is
mounted to the bottom panel of tna en­
closure using back-to-beck tape, al­
though this mounting method is not really
recommended. From a prac tica l view­
point, it would be much better to mount
the battery in a battery clip on the rear
panel to facilitate ballery replacement.
Don't be tempted to incorporate a small
LED in the unit to indicate a power " on "
condition . The battery drain of the LED
will quickly deplete the 9V battery.

I wouldn 't hesitate to label the small
" CCC" as one of the handiest accessory
items I have bui lt for use with variousSSB
transceivers. The tune-up oscillator, be­
sides serving its original function, has
also come in handy with various trans­
ceivers to set speech processor levels.
Using the oscillator one can very clearly
see when a processor reaches a trues-

•

,
'.,,,
I

•
~ 47mF

,, ,
\ '~,,,

>OK

Commercial rrucropaone
preamp/equalizer 1----
(e.g. Heil EQ · 200) Mic out

A look inside the small "GGG" showing the Iwo main PG boards.

•
>Om'

meter over about 180 degrees will result
in a very smooth, gradual increase of
transceiver output from a few walls to full
power output. At the low power setting
practically any transceiver should be
able to endure any length of tuning time.
Of course, when tuning one does have to
remember that a signal is being radiated
and that its frequency is that of the sup­
pressed carrier plus the oscillator fre­
quency on USB and minus the osc illator
frequency on LSB.

A separate PIT switch provides for
manual PIT switching as a convenience
item for normal operation.

The second main part of the small
" CCG" is a microphone preamplifier!
equalizer so one can tailor a micro­
phone's response for best speech intel­
ligibility. The circuitry used is shown in
fig. 1. It is that of the Heil Sound EQ-200
unit which was reviewed earlier in GO(Ju­
Iy 1982). As described in more detail in
the review, the circui try consists of a low-

2.2K

Mic in

l N4001

lN4QOl

12K

2N2222

330K

820K

1K

.1

.1

1K

Fig. 1- Gircuit diagram of the small "GGG."

If you do build the ci rcuit don't try to
" simplify" it by eliminating 02. In some
cases it will work alright without the 02
stage, but under some load conditions
the 01 stage will not function properly
without the isolation provided by the but­
fer stage. Similar oscillators can often be
found being sold by surplus outlets, since
a great many were produced by hi-li man­
ufacturers for use as a level adjustment
aid in tuners, amplifiers, etc. The actual
frequency of oscillation is not important
as long as it is in the more or less flat
audio response band of an SSB transmit­
ter, roughly 500 to 2000 Hz. It is, how­
ever, extremely important that a sine­
wave osc illator be used and not a square­
wave oscillator. Be careful of this point if
you buy a commercial audio oscillator kit,
especially ones that are labeled " Signal
Injectors."

As can be seen from fig . t . the ooten­
tlometer which cont rols the output level
of the oscillator (a Radio Shack type
271-215) also has a dual DPDT switch
mounted on its shaft. One switch section
is used to key the PIT line in a transceiver
and simultaneously applies power to the
oscillator, by establishing its ground reo
turn connection. The diodes isolate the
switch functions. As shown, the circuit is
suitable for the most common type of PIT
line which requires a positive-going
ground connection . If the reverse were
true, the circuitry could be reversed by
reversing the diodes and switching the
positive line to the oscillator. The other
switch section simply connects the oscil­
lator output to the microphone line. If any­
thing, the oscillator output may be too
high for some transceivers. In this case
one may have to experiment a bit by put­
ting resistors (10 k to 1 rneq.) in series
with the oscillator output connection to
the microphone line. When properly set
up with the usual100watt transceiver, ro­
tation of the oscillator output potentlo-
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KENPRO
KR-400 145.oo
KR-600 _ 229.00
KR·2OOQRC 439.00
KR-SOO 175.00
KR-54oo 295.00
KR-5600 369.00

IONM CIYED roWElS:
25G sections 48.00
45G sect ions 109.00
T8-3 bearing 49.95

FullHne 01 genuine IIlII
accessories for complete

tower lnstallallen" .

HG-37SS
HG.52SS CAWWIfT(
HG-54HD Fa rlrcUI'-
HG-70HD REBATESI

HYllain lowe~ s hipped
freight prepaid In
contir'lenlal U.S,

PHILlYSTU. (N~uc ling,
electriCa lly tranS~8flt guy

systems) In I tock.

ROTORS

TOWERS
HY-GAUI CRAllJI.U'

TOWERS

ANDREW HELIAX

antennas & towers

1D£X

Today 's beSI buy In a lower.
All 51001. galvanized and
Raled at 10 and 18 sq. flo

AR40 ~ >-
CD 4511 a: i1
HAM IV a. 0
T2X ~ ~
HDR-3OO (3 ~

~O
on

COpperweld 0.121ft 9913 low loss 0.421tt
12 gao RG-213/U (8267) 0.401lt
Copperweld 0.1OIft RG-8IU (8237) 0.321ft
14 gao RG-BJU (8214)...•.0 .35Itt
ladde r line 0.1()'ft RG-aX (9258) 0.19/ft
450 ohm RG·11A!U(8261) 0.37/ft

bI'ITftD "Iau RG-59/U (6241) 0.14/ft
MIl"" \IfWI,I;, RG-581U (8240).•....0 .131ft

Std: (6-22, 2·18) 0.19/ft QIAITtT1 Dlstolm
Hvy: (6-18, 2·16)..•••.0 .35Ift 01 WIU UD cuu:

CIU .'UW II PIRIT WCTIS InTI COIIECTIIS amaD
COAXIAL HARNESSES MADETOYOUR SPECS

W1RE&CABlI
ANTBlNA W111f II8JIII 00Al

WE STOCl: Rool Towerl and Tripods, Masts, Guy cable,
Anchors , Guy Insulators, Brackets and Bases.

FolckMlr towerl I hipped
freight prepaid. PrIces 10%

higher In _ llern etetee.

FOlD-OVEIS:
FK2548 869.00
FK2558 929.00
FK2568 979.00
FK4544 1179.00
FK4554 1279.00
FK4564 1369.00

FlfUTUDIItC;
H8X-40 198.00
HBX-48...............•...265.00
HBX-56 335.00
HDBX-40 .•.............. 249.00
H D8X-48 ...•..... ....... 325.00

LET US
BID A

FREIGHT
PREPAID
HY-GAIN
TOWER·

ANTENNA
FOR YOU.

AMPLIFIERS
by

AMERITRON
MIRAGE

IFJ

KIM

Tuners and
Accessories

AMERIIIDI

_ -----"HKlL_
t .f Barun.........••.......11.00
Ctr. insulator......•......6 .oo

KTJ.4A ...•........•••.•... 335.00
KT34XA 479.oo
4OM·1 ..............••..... 169.oo
4OM·2 300.00
4OM·3 449.oo
4OM-4 639.00
2M·11X 56.95
2M-13l8A 76.95
2M·16l8X 95.00
220-14X 79.95
22D-l 8X 95.00
432-20lBX 67.95
432·30l8X 95.oo
2M·22C 112.oo
435-4OCX 147.00

KLM WORLD CLASS
ANTENNAS IN STOCKI

A3 .•.........•...............
A4 __ >
R3 ........................... c(
DW3........................ C
AV3............... ........ .... 0
AV4 _ ....
AV5...... ..................... j
4O-2CD c(
A50-5 U
617-68 ...•................
ARX·28 f3
147·11 .................•..... U
A147·22 _
A147·20T II:t:
215W 8 Q.
32·19........................• ..I
42·18 c(
2208 U
424 8 W
416T8 Q.
A144·20T en
AOP-1 .

~
C
o
I­........
<l:
(J

13
(J-a::
CL....
<l:-(J
W...
Ul

AHlINNAS
HY-GAUI

AGS-8V and RCS-4 remote
l T 200N _ 18.95 coax swItch .. 119.95
HT 2KW......••........••..24.95
AT 2fX1N Db _ 28.95
HV 2KW mx 31.95
DX·A Sloper....•........ 46.95
NEW! CO AX SWITCHES

COAX·SEAl ••... $2.OOIroll
7" end insulator .._._... 4.951pa ir
118" nylon rope 0.05fft

TH7DX••.......•••......
TH5Mk2 ..... ......•
Explorer·14••••...•.•
30140 add-on••••....
2048A5......•••.......
2058A5...•••.•.....•••
155BAS.....•••.......•
1058 A5 ....•.........•.
Disc. 7·1 .
Disc. 7·2 .
Olr. Kit 7-3 .
18AVTIWBS .
14AVOlWBS .....•..
2800 .
5800 .
V2S .•...................••
21488 .

NEW OSCAR
SYSTEM

TA33J r 179.95
TA·33 235.oo
TA-40KR. 89.95
Cl·33 269.oo
PRO·37 .465.oo

MOSlEY

ALL TElEXIHY-GAIN
PRODUCTS IN STOCKI

IlUT1BlIIUT
HF6V.......•........•..... 112.00
HF2V 109.00
TBR· l 60 COils 46.95
RMK JI ......••..............41 .95
STR 11 29.95
TlK 14.95
HF4B 189.oo
2MCV 42.95
2MCV-5 49.95
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C callbOOk SlJp plem eMt . p UDlished Ju ne lit
In c l . shipp ing w ltnln U SA $13 .00
IMc l. Sh ip ping t o f OlelgM count ries 14 .00

The Nort h America n callbOOk uus the
amateurs In all countrl8$ In North Amerlea
Olus t nose In Haw aII and tne U .S. OOllelllons .

T he ,ntern.Ulon al canecc« list s t he eetu ,
names. and add ress info rmation for ucensee
amateu rs In all count r ies outside N Ot't h
Amer i ca . Coverage Includes Eu.ooe. Asia ,
Afrle., Sou t h A mer ica , and the PaCi f i c Irea
(e l<c lusl ve o f HawaII and t he U .S. oo sses­
Iions l.

T he callbook Supp lemen t Is a who le ne w
Idea In call bo o k updates. pu blished June I,
1 986 , t h is gu p etem ent w i ll Inc lude all t he
act ivity for bo t h t he N ort h Amer i can and
International call bOOks fo r t he precedi n g
6 months.

c Nortn American callbook
tn cr . Sh ip p ing w l t n ln USA $25 .0 0
Incl . sh Ippin g t o foreign countr ies 27.60

The "Flying Horse"
has a great new look!

It '\ the bi9gest change In c.ltbOOk hlstory l
Now there a re 3 new callbooks fOl 19 86.

Publication date f or t h e 19 86 caneocse Is
Dece mber I , 1 985. see y our dealer o r OI"o er
n o w directly from the publisher .

c In terna tion al call baok
Incl . sh ip p in g wltnln U SA $24 .0 0
Incl . sniPPing t o f oreign coun t ries 26 .60

1986
CALLBboKS

I

Mic ou t

~H""""O~ :

Speaker

12v.

number of items one might find separate­
ly spread around a station installation. In
this case, it incorporales a loudspeaker,
dual 9 vol t and 12 vert regu lated power
supplies to power both internal circuitry
and external accessories. a P'Ff switch, a
tune-up oscillator of the type previously
desc ribed, a headphone jack, loudspeak­
er volume control, a microphone preamp­
lifier with variable gain control, an l CO
digital clock, and finally even an on-the­
ai r lamp indicator. l ater on some more
circuitry was added to provide lor CW
sioetone wi th variable volume and pitch .
However, it should again be emphasized
thai the ideas incorporated in the larger
"CCC" were a response to the needs of a
particular station setup. The idea is not to
suggest a specific "CCC," but to surface
some "mix and match" ideas between
the small and large "CCC's" that one can
adapt to individual station requirements.

The total block diagram of the larger
" CCC" is shown in fig . 2 with some
specific circuits detailed in figs. 3 and 4.
In spite of its varied functions, it is not all
that complicated. The tune-up oscillator,
as previously mentioned, uses the same
circuitry as that described for the small
"CCC." The power supplies use standard
IC regulators and a transformer with split
18 VAC secondaries (or two separate 18
VAC transformers can be used). The loud·
speaker volume control is a standard "L'
pad type (Radio Shack 40-980). The mi­
crophone preamplifier is a smarr variation
of the type Astatic uses for their amplified
0 ·1 04 microp hone. It can be adapted for

.....
• •

"an pad -,
VO~U""f "

1kHz oscillato r
(Figure 1)

Microphone preamp
(Figure 4 )

lCO cloc" module
Radio Shac" # 277·100SA

or limilar

,
1.5v.

AF in
(Iow· ZI

The larger ·'Gee. ,.

hold clipping level as compared to Ihe
sometimes confusing indications on
panel meters using a speech signal. In
such a case. it is a great aid to set up a
processor so it is not overdnven. but yet
performs its intended function.

A Larger " CCC"
The larger " CCC," as shown in the

photograph, is built into a Radio Shack
270-265 enclosure. It " pulls together" a

•

""'" " AT,"' 116 kca DD INt .
Dept . Q

~"1io 9 25 Sherwood D r •• Bol< 247
~ uke Bluff. IL60044 , U SA

Tel: (3 12) 2 34 -6600 """ rn
CIRCLE 1St ON READER SERVICECARD

illin o i s residen ts pjease add 6 110 .., sales tal< .
A ll "",yments must be In U .S. funds .

****** ***** *

SPECIAL OFFER
e Bot n N .A _ & ,nternatlonal calibOoks

In c l . , ni p pIng w ith in USA $45 .00
Incl. shiPPing t o forei gn eoc e t rses S3 .50

9v.d.c. powet' IUpply
(Figur.3)

12 v.d.c. 00_ IUpply
(Figure 3)

cw ......... ....0 sidetone
(Figur.S)

9 , .

1_-'---_If-----r--09,. ~'

I 1f--------0 12, . ~'

I I
Fig. 2- Block diagram 01 the larger "cce " Individual block diagrams are shown in
other figures . CloCk wiring is not fUlly shown, as a diagram comes with the module
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Kantronics Introduces

2400 BAUD PACKET
Not Just For All Computers

But For All TNC's Too!

WHY 2400 BAUD?Packet channels
are congested , and
faster is better . So Kentromcs has designed a
2400 baud PSK (phase shift keying) modem
and included it in an all new KPC~2400. In add i­
tion, we are making this modem available in
PC-board form to add to your TNC-' or TNC-2.
cab les included! If you have a KPC~1 or KPC-2.
we' ll take it in trade for a new KPC-2400.

Since October 28, 1982. the rules have allow­
ed for baud rates up to 19.6K . Of course, we've

all been operating
at 1200 baud w ith

Bell 202 11200 baud) standard tones. However,
the bandwidth of our radios is fu lly capable of
running up to 2400 baud . giving us congestion
relief. Our phase shift modem (PSKI takes ad­
vantage of the bandwidth ava ilab le and the
reasonable linearity of the audio channels, and
it is designed with the V. 26TEA CCnT spec if i­
cation in mind . To add to your TNCor trade for
a new KPC-24OO, see facmq page.

KPC-2400 Features

· A X.25 version 2 software
• Supports multiple connects
- A ll EPROM software is

Kantronics written and
U.S. copyrighted

- Aovancec software HDLe,
eliminating expensive chips

- In-house programmers/engineers
- In-house service representatives
- Periodic updates

- we keep you on the air

KPC·2400
All the Features of KPC-2
Plus 2400 Baud

When we set out to design the KPC-24OO TtlI , we
wanted it to be compatible w ith existing units , and it is.
The KPC-2400 features both the KPC-2 modem for
:n> baud HF and 1200 baud VHF work , and a new
phase shift keying IPSKI modem for 2400 baud opera ­
tion . All modes are software selectable with HBAUD
command!

In addition, we've retained the AS-232/TTL jumper for
easy direct interface to PC compatibles or the VICIC-64
series. Hence, with the KPC-2400 you get HF, VHF , and
2400 baud packet wi th all computers that have a serial
port, all in one!

The KPC-2400 of course, retains the version 2 soft­
wa re w ith mul tiple connects, and w e've included an on­
board memory diagnost ic routine too.

Suggested Retail $329.00



Speed Up Your
TNC-10r

TNC-2
To

Speed up your local area network with the new 24(X) TNC
Modem"" . The 2400 TNC Modem is a PC-board that mounts
directly above your existing TNC PC-board. By adding the
2400 TNC Modem to TN C-1 or 2, you gain 2400 baud while
retaining 1200 baud operation, switch selectable.

Two 2400 TNC Modems w ill be available - one for TN C-l 's, and another for
TNC-2's. If you purchased a TNC-1 or TNC-2, manufactured or kit version, the 2400
TNC Modem should be compatible. If you have a home brew case, the installation
may requ ire case modification .

The 2400 TNC Modem will be available in late June. You may order the 2400 TNC
Modem through a Kantronics dealer or directly through Kantronics, using check, money order,
Visa or Mastercard . Suggested Retail $149.00 (includes shippingJ.

2400 BAUD

Trade In Your
KPC-10r

KPC-2
Fora New

KPC·2400
That's right - Now you can trade

in your Packet Communicator
lK PC-ll, or KPC-2, and for just
$1 49.00, you 'll receive a NEW KPC­
24OO!

It's easy. All you have to do is fill
out the KPC-2400 EXCHANGE
SCHEDULING FORM, and mail it to
Kantronics with check , money order ,
Visa or MC number. You 'll be
scheduled for exchange and notified
by mail when to return your KPC-l or
KPC-2 to Kantronics. Once we
receive your unit, a new KPC-24OO
w ill be shipped directly to you .

You may also schedule your ex­
change by calli ng the Kantronics
order desk and giving your Visa or
MC number. Just call (913)842-7745
between 9-12, 1-4 (Central Sta ndard

KPC-2400
EXCHANGE SCHEDULING FORM

To schedule your KPC 2400 exchange. please fill out the mtormanon
below and mall ttus form, Including $1 49 00 payment lshlpping included)
to Kantrorncs, 1202 E. 23rd Street . Lawrence, KS 66046. You Will be
notified by mail of your authcnzanon number, and scheduled exchange
date 0 0 NOT RETURN YOUR UNIT W ITH THIS FORM. This torm is be­
Ing used to SCHEDULE returns

When It IS time to return your unit. please 00 NOT SE\JD BACK ANY
CONNECTORS, CABLES OR POWER SUPPLIES. Send hack only the
unit Itself Any cables, connec tors, or power supplies received WIll not be
retu rned You will receive a new manual and a 9-pi n con-ector Wi th your
new KPC·24OO.

Name Call Sign _
Address _

City State Zip _

Phone] Qale _

unttto be exchanged Icheck one) KPC· ' KPC-2

Serial Number

Paymen t rcoeo, one) Check or Money Order
_ _ VISA

__Master Card

VISA or Master Card Number _

Exp Date _

Any unit returned to the factory Without payment, authcnzanon number
and prtor scheduling Will not receive pnoritv placement

Time) Monday-Friday, and we' ll take it from there .
To guarantee a qu ick turn-around time, Kantrorucs is scheduJ­

ing ALL exchanges, and assign ing authorization numbers. Any unit
returned to the factory w ithout prior scheduling and authorization
number w ill not be given priority placement.

Kl Kantronics
RF 0.1. Communications Specialists

1202 E_23 Str..t Lawr.nce, Kan... 66046 (913) 842-7745



ahead of it almost any sort of 1:20 K ohm
transistor interstaoe transformer as an
impedance step-up device. The LCD
clock, also a Radio Shack item, uses two
miniature pushbuttons lor both tune-set­
ting and month/date display functions. It
operates off of a single AA battery which
is contained in a mounting on the back
panel of the unit. Details on how to wire it
come with the clock module. As can be
seen from the sc hematic, relay PTI line
switching is used in the larger "GCC"
This arrangement means a bit more
power supply drain, w hich is of no con­
sequence since the uni t has an Internet
AC power supply, but means that it will
universally interface w ith any transceiv­
er's PTI line arrangement.

The reason for incorporating the head­
phone jack on the unit wa s not simply
based on convenience. It was planned to
later on incorporate both a keyer IC and
sepa ra te vol ume/pitch sidetone controls
in the larger "CCC" fo r CW operation.
Mo re than adequate room was left in the
enc losure for this purpose, and the ci r­
cuitry that was eventually installed is
shown in fig. 5. It provides for complete
flexibility as regards speed, volume, and
pitch control. It is a great improvement
over various keyer arrangements, both
internal and external to a transceiver,
where one cannot eruov the flexibility of
being able to adjust the various controls
at will.

Again , as can be seen from the photo­
graph, extensive use was made of phono
connectors fo r ln/Out connections on the
larger "CCC. " An a-pin DIN connector
was used for the microphone/out con­
nector simply to provide extra intercon­
nection possibilities for a single um­
bilical-cord connection to a transceiver
having external scanning control possi­
bilities (e.q. the Yaesu FT·Qne) via a mi­
crophone plug. In most cases it can be re­
placed by simple pheno-type connectors
for the PTI and mic rophone lines,

Construction of the larger "CCC" is far
easier than it looks because of the way
the Rad io Shack enclosure is divided, Ex­
cept for the power-supply components,
all circuitry can be mounted on the top
cover, which is. in fact, a wrap-around
aluminum piece incorporat ing both the
front and back panels, If one has a simple
metal-hole-punch tool, one can punch out
all of the connector/control mounting
holes in a few minutes after their posi·
tions have been marked. The only real
wiring precaution that must be observed
is to use shielded wire for the In/Out con­
nections to the microphone preamplifier,
As an extra precaution against RF prob­
lems the microphone preamplifier was
enclosed in a small sheet-metal box, al ­
though such a precaution is, admittedly,
a bit overdoing it unless the specific need
for such shield ing can be demonstrated.

Operating convenience using the
larger " CCC" doesn't leave too much to
be desired. I wouldn 't say that one can sit

low-impedance microphones by using

I'
•

r'240

, <0

5K
..". SET FOR 9VOC OUT

Model 229-A Tuner

• lOOO mF

1 35•.
•

• lOOO mF

135
•

Fig. 3- Nine VDC and 12 VDC power supplies.
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"

ta v.
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TEN-TEe HAS IT ALL
It's true.
While some tuners may look alike ... even feature equally fine components

... there can be a world of di fference in PERFORMANCE
Some may indicate a one-to-one match at many different sellings. And ,

that's not necessarily good. "Coniustnq'' might be a better wo rd.
Because there is only ONE BEST MATCH per frequency.
Finding that BEST MATCH with TEN·TEC's Model 229-A Tuner is simple.

With the 229·A. featuring a "REVERSIBLE "L" CIRCUIT. you don't get the
run-around . What. you get is that one ... and only ... BEST MATCH.

You get something else, too. You get extremely BROAD BAND COVER·
AGE so that you can do more communicating and less fiddlin' around with the
tuner looking for another point of resonance.

REVERSIBLE "L" C IRCUIT adjusts to high or low antenna impedence . . .
gives no false load indication.

Can you think of a better way to solve your antenna loading problems wh en
scooting from one end of the band to another?

TEN -TEC Mode l 229-A Tuner .... ., , .
gives you even more. It handles a full
1.500 watts, covers 160- 10 meters,
features a built-in Power Meter-SWR
bridge. silver plated roller inductor.
a-position antenna sel ector, with
coax connectors and post terminals
for balanced or unbalanced lines.

An this for only $299.
Available in kit form. Model 4229,

$219.
See your dealer or write

'
''.''r TEN-TEe,INC.
• • , . SEVIERVILLE, TENNESSEE 37862

All tuners ,
are not created equal.

NOTE:
8ridge rectifiers are 50v.d.c., 1 amp units

110v.
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2N27 12

tremely satisfying results as related to
the time involved in constructing the unit.
Who knows? Perhaps some rnanutac­
turer might even develop a commercial
unit. Since only transceiver InlOut con­
nections are required and since trans­
ceiver performance can be improved in
seve ral dimensions on both receive and
transmit, the idea would seem to be ripe
fo r further development. 1m

.1

.s-, • Mic
5 mF

1 .001
0",

2N271 2 5K ~

.0 1 68QK

150K

lacking . The features that were lacking
were not really " great" ones, but they
were ones that got to be annoying by their
absence as a tra nsceiver was used for
extended operating pe riods. A very
casual amateur band operator may,
frankly, not find much value in a "GGG"
box, but I' ll be w illing to venture that any
reasonably active amateur w ill find that
his version of a " e GG" will return ex-

A rear view of the la(ger "eee. " Liberal
use is made of phono jacks tor external
connections. The battery to the left is a

holder for the LCD clock only.
180

-av.c.c.

o

250K
VOLU"' E

NOTES'
Diodes - 1N2 70

Resisto rs " l'4W. or 1/2W.

Capacitors - Ceramic disc (except .33mF unit)

10K

I ·OO 1
~

500 K
P,TCff

Key line (

ASREQu,AED FOR
READ RE LAY

l K

10K .33 m F
MYLAR

Fig. 4- Microphone preamplifier.

'------I----- - - -------......--4+9 v.d.c.

500K
WE' GffT
ITR ' ''' POT)
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Fig. 5- The electronic keyer circuitry which was later added to the larger "eee. "

back in an armcha ir and use the "GGG"
to completely control an amateur radio
station, but operating conditions do ap ­
proach that ideal when one considers
that use of the "GGG" allows one to tune '
up a transceiver without adjusting any
transceiver controls, adjust incoming reo
ceived volume, adjust modulation via the
microphone preamplifier gain, etc. It
simply is a great convenience accessory
regardless of which transc eiver one nap­
pens to be using.

Summary
The' 'GGG" boxes developed in my sta­

tions simply because in spite of all the
cont rols present on modern transceiv­
ers, a few featu res always seemed to be

A look inside the larger " ee e . " Power·
supply components are mounted on the
base with other components mounted on

the top shell.
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It's not as difficult as it sounds. You really can have a
good time exploring the new world of packet radio
even if you're not an engineer.

Packet Radio
How To Work It (Not How It Works)

Conclusion

BY RICHARD S. MOSESON·, N2BFG

P acket radio is tooled as the fastest-growing
mode in amateur radio today. And it may well be.
But even so, it has drawn only a relative few
hams into its ranks. Some who have tried it em­
brace themode as the qreatestthmq since tran­
sistors. Others have thrown up their hands in
frustration and sold their packet controllers.
Each group will argue endlessly that it's
wonderful-or terrible. And as usual, the truth
lies somewhere in between.

flCl: If you don'llike " talking" on a keyboard,
you won'tuke packet radio. If a microphone or
ON key is your thing, slick with it. If contesting
or DXing is your primary amateur radio interest,
forget it. Packet's not for you.

Fact: If making computers talk to each other
excites you, and il you'd like the opportunity to
help in the continuing development of a new
technology, you're missing the boat if you miss
aulon packet. If you like radioteletype and yearn
for a garble-Iree means of exchanging informa­
tion, you've found it.

last month we introduced the basics of pack­
et operating: what it's all about, what it's like on
the air, and proper operating practices. This
month we'll concentrate on one of packet ra­
dio's major drawing cards-packet bulle­
tin-board systems. Plus, we' ll discuss the future
of the mode and how you can be part of it.

Bulletin Boards
Packet radio Is great for sending messages ,

especially if the person you want to reach isn't
around whenyou want to reach him or is too far
away to contact directly. The growing network
of packet "digipeaters" will let you link up with
distant stations, but if you just want to send a
message, or read the latest bulletins from ARRL
headquarters, you'll want to get familiar with
your local PBBS, or Packet Bulletin Board
System. (And if you don't have one in your area ,
you might want to consider starting one .)

PBBSs serve two basic functions: (1) Storing
and forwarding of personal messages, and (2)
providing a database of information and pro­
grams of amateur and general interest ,

·28 Map/eSt., N. Tarrytown, NY 10591
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The database and message-storage func­
tions are quite similar to those on tele­
phone-based computer bulletin boards, except
that you incur no telephone costs and have to
share the frequency with others. And there's
very little privacy. While you may designate a
message as personal, and the PBBS will list it
and show it only to the addressee, the contents
are readily visible to anyone who's monitoring
while you're uploading the message or while the
recipient is downloading it (the price you pay for
not having a price to pay).

The forwarding feature of PBBSs is un ique to
packet-and to bulletin boards running soft­
ware written by Hank orecscn. W0RlI (or
W0RlI-compatible software). This is the most
popular BBS software, though, so chances are
good that your local system will be equipped for
automatic forwarding. If it is, you'll be able to
leave messages not only for other users of the
same system, but for someone on another
"RlI" BBS. All you have to provide is the call­
sign of the recipient's "home" BBS. At prede­
termined times, various PBBSs automatically
connect to each other and transfer files going to
or through the other's system.

Let's look more closely at each major feature:
1. Messages. There are two general message

types : personal and general (bulietins, etc.).
Personal messages may be sent to any other

ham who is active on packet at your BBS or
another. The @ symbol is used to mark the
destination BBS. People are working now to set
up a reliable means of using packet tor National
Traffic System messages, as well. When that's
in place, you'll be able 10 send a message 10 vir­
lually anyone via packet. provided there's a
PBBS in the rec ip ient's general vicinity.

Bulletinsandolhergeneral messages may be
posted in a PBBS's message section as well.
These are generally addressed 10 ALL and are
used to relay ARRL bulletins, announcements of
c lub meetings, upcoming hamfests, etc. Oper­
ating hints, as well as notes directing interested
users to specific files in the BBS's file section,
may also be posted as general messages.

2. Files. Again, there are two general types:
text files and programs.

Text files inc lude things such as regional
digipeater maps, lists of active packeteers in a

specific area, or a guide to using the BBS. There
are also calendars, lists of stations active on the
bulletin board, info on connecting specific TNCs
to specific radios, etc.

Programs are just that-public-domain com­
puter programs that may be downloaded from
the BBS computer toyours, then stored on disk
for future use. Many have amateur radio ap­
plications, but there are also many general­
interest programs available.

Checking In
connecunc toa packet bulletin board system

is just Il' e connecting to any other station-C
(Callsig, I), or C(Callsign) Via (Digipeater). PBBSs
can only handle one user at a time, so If some­
one else is connected when you try to hook up,
you'll get a "busy" message. If you have a
printer hooked up to your system, it's a good
idea to turn it on when you're connected to a
BBS. First of all, there's a lot of stuff there you
may want to save as hard copy. second, the info
comes in at 1200 baud-quite quickly if it's flow­
ing smoothly-and it's very easy to lose things
as they go by. Third. if your monitor has only a
ao-couenn display, you'll need an eo-cctcmn
printer to make sense of most maps Of charts.
(If you don't have a printer, be sure to navea buf­
fer turned on, so you can review the material
later.)

But hew do you get your hands on that test­
flowing info? Bulletin boards are "interactive"
systems. You have to tell them what you want.
To comet. you have to "speak their language. "
The language, or set of instructions telling a
computer to do a specific task, is embodied in
the software-the program used to run the BSS.

W0RLI software, which is becoming the de
facto standard for PBBSs, lets you give one­
letter commands such as L (list), R (read), W
(what-for a listing of program files rather than
messages) and B(bye-to sign off). There are
also more specific , two-letter commands such
as RM (read mine) or LB (list bulletins).

(I won'tust all the different commands here,
just those needed for a basic explanation. More
specific information on the W0RLI system is
available in an excellent guide wrltten by Jon
Pearce,WB2MNF, 01 Medford, New Jersey. II's
available as a text neon many RLI systems. and
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arrangements are being made forTAPR to make
copies available lor an SASE. I highly recom­
mend it.)

(Since the W0RlI system is the most popular,
the ccmmaoos I discuss here are lor that sys­
tem. Other systems may have different com­
mands. If none of the leiters I use has the de­
sired effect on your BBS, just follow screen
prompts to get more information about that
specific system. Also . I will occasionally use
"quotation marks" and/or(parentheses)to set
off commands within the textol this article.They
are not needed on the air. Don't use them.)

let's Take ATour
Welcome aboard the S.s. PBSS. We hope

you 'll enjoy your visit. Please plug in your TNCs
and connect. Our first slop is the welcome
screen. If you've been here before, it will greet
you by name and let you know if you have any
new messages. 1/ you do, it witllist the message
number, the station it's coming from, and a brief
title. It will also let you know how many mes­
sages have been posted since your last visit.

An Lcommand nowwilliist the unesct those
messages, along with the causrcns of the orig­
inating and destination stations. II you have
mail, typing 11M will let you read your messages.

(Wait for a prompt, usually a >,before sen­
ding a command. Andonce again, be patient. If
the BSS doesn't acknowledge your transmis­
sion or respond to your command, fight the
temptation to send it again. Everything will even­
tually get through and the BBS will end up
repeating itself il you've repeated commands.)

11 this is your first time on the BSS, the com­
puter will probably ask lor your name and OTH,
then give you the opportunity to list all the active
messages on the system. On future check-ins
the list command will only show you the
messages that have been posted since your last
check-in. (You may view earlier messages, but
you have to give the BSS computer a starting
point.) You may list the messages with the L
command or , if you're not interested in seeing
personal messages lor other people, you may
type LB to list only bulJetinsor LA to list only ARRL
bulletins.

Okay, you 've got your list . Now let's say you
want to read message number 3011 . Type: II
3011(return). The message will print out on your
screen (andlor printer). You'll know It's finished
when you get a wh.t next request f rom the BSS.
The wording wi II vary from system to system, but
the general idea will be the same-" I'm done.
What would you like next?"

If the message was addressed to you, it's
good practice to kill it once you 've read it. There
are two ways to do this: either type K(msg #)or
KT (msg #). The Kwitt simply remove the file from
the listing and free up the disc space for another
message. KT stands for Kill Traff ic . It not only kills
the message, but automatically originates a
message back to the sending station, lett ing
him/her know the date and time that you picked
up the original message.

Now it's your turn to send a message. Let's
say you want to send me a message telling me
how wonderful this article is. If I'm a regular user
onyour BSS, youjust type SN2BFG (Return).The
BBS will then ask you for a brief title . When
you've done that , it'll give you the go-ahead to
type in the message text. You may either type it
from scratch, or if you 've written it earlier and
sto red it in a buffer,you can just send the buffer
contents (a good idea, since it takes up less time
on the shared system).

When you 're finished, you need to let the BSS
know. On the RLI system, a Control·Z (Return)
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sends the "finished" message. You 'll know it's
been received when you get a what next
message from the BBS.

What do you do, though, if you want to send
rne a message and I'm nota regular user of your
BBS? It's simple, if you know which BSS I do
use, and your system is part of the nationwide
network 01 linked BSSs (look fo r a liIe named
UNKED .BBS or something similar to find out
which systems regularly "talk" with yours).
Since my "home" BSS is WA2SNA-t , you ad­
dress the message to N2BFG @ WA2SNA·1. The
BSS will automatically forward the message to
the SNA bulletin board, where I'll see it waiting
when I check in .

II you don't want everybody else to read your
message to me, you can mark itpersonal by typ­
ing SPN2BFG. If you do want everyone to read
your message, you may make it a bulletin by typ­
ing SB and addressing itto ali. (SB ALL). It will
then show up on the listing of bulletins when
someone types LB.

Importilnl Note: When you send a message to
a particular person, it's the recipient's respon­
sibility to kill the message once it's read. When
you send a bulletin, it's your responsibility to kill
it after an appropriate amount of time. (For ex­
ample, if you 're announcing an event be sure to
kill the bulletin the day after the event)

Let's move on now to the next stop on our
tour, accessible by pressing W on your
keyboard, followed by a Return. We 've now
entered the realm of the liles, and a list ofwhal's
on the BSS disk will appear on your screen,
generally followed by a number , This is the fi le
size in bytes.

Seeing what's inside these files is different
from reading a message. Files and programs
aren't read; they're downloaded. The command,
logically, is 0, followed by the file name. If the file
is long, it may take quite a while to dump trom
the BSS computer to yours.

Yes, the data travels at 1,200 bits per second
(baud), but not every packet gets through on the
first try. Especially on a busy channel , it may
take quite a few retries to get each packet
through, and that can mean a longer-than­
expected time to complete the download.

With most TNCs, you use regular terminal
software, so downloaded files can be sent
directly to disk. Others, such as the AEA PK-64,
have their own software that won't permit this.
In these cases you have to download the liIe into
your buffer, then save the buffer contents .

The same procedures are used in reverse
when you want to post a file on the bulletin
board. To Upload , you use the U command,
followed by whatever name you want togive the
file. When the BSS is ready, it will tell you to send
the file generally followed by a Control-Z to mark
the end. (If you can't upload directly from disk,
you'll have to put the file for transfer into one of
your transmit buffers, then send the buffer on
cue)

Some systems permit you to check your lile
by immediately downloading it Others, how­
ever, delay its appearance on the index until the
sysop (control operator) has had a chance to re­
view it and make sure irs legat, etc , So don't
worry if you finish uploading a tile, do a W, and
don't see your file .

One warning on uploading files: Be/ore you
send your We ,do a Wto check the available disk
space on the BSS computer. Then check the
length of your tile and make sure it isn't bigger
than the available space. If you overfill the BSS
disk, you can mess up all sorts of things and
create lots of work for the sysop to clean it up,
Some data could be lost forever. (If your over- CIRCLE: 85 ON REAOER SERVICE CARO
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"Level 3" -How It Works

I recently had my first chance to tryout a
digipeater, or "switch," using " level 3"
software. N2DSY-3, in Northern New Jer­
sey, is the lirst wide-scale "beta-test " site
for the N2WX software .

As explained in the main text, you con­
nect di rectly to the " switch," then ask it to
hook you up with the desired station.
Here's how it works.

When you connect to the " switc h," you
get a standard connect message followed
by some gibberish (at least that's what it
looks Iike on my screen).After you see that ,
you have to send a carriage return, which
" wakes up" the switch. It then gives you a
prompt to enter the call of the station you
want tocontact . the ceusct up to three digi­
peatets. the @ symbol, and an tt-drqtt
number. Make a note 01 this number, be­
cause you 'll onty get it once. And you need
it to make the connection,

In an example provided by N2DSY, to
make a single-hop connection to W2PAT,
type: W2PAT @D31002011DO (Return). lt wili
respond PAD: Connection Reset: the n when it
makes the connection, it will say LInked to
W2PAt. Whatever you send will then be
passed along to W2PAT, even though you r
screen says you're connected to the
switch.

If you get the number wrong, or if the eta­
lion is busy or not available, you get a
lengthy Pad cleared message and a to
prompt letting you try again. If you gool a
few t imes, the number will scroll all your
screen, which is why you should write it
down.

Use a regular disconnect to end your
OSO. The station initiating the disconnect
will get the standard message, The other
station will see a link terminated message
before being disconnected from jf- -. switch,

My fi rst contact was over a 5Q-mile path
on a busy frequency. And whi le it took a lit­
tle while for the packets to get through, the
switch acknowledged what I sent on the
lirst snot each time, freeing me to send
more Of to carryon an additiol1al oso.

Having both stations "linked" through
the switch rather than being connected di­
rectly to each other is no probiem-unless
you're linked to a bulletin board. When I
uret hooked up to a PBSS through
N2DSY·3, it sa id " Hi, Gordon" (N2DSY)
and gave me a list 01 his mail. That. how­
ever, is why software writers do 'beta
tests"-to discover problems in the field
be fore general distribution. And, " This is
only a test. "

Overall, though, I say bravo to N2WX !

Crystal-Ball Time
Now that you have a pretty good idea of how

" It you 're going through six (Eastnet)
digipeaters," he said, " then the whote East
Coast is listening to you talk !" Jon added that
some sysops, such as W31WI in Maryland, limit
the number of digipeaters you can use to reach
the system .At W3IWI ,any connect request with
more than three digis inthe path will be rejected.
MNF's maximum is seven.

Gateways
Some BBSs offer "gateways" to their users

- the ability to send your signal in on one fre­
quency (2 met ers, for example) and out on an­
other(such as 20 meters). This permits you to do
some HF DXing on packet without needing a
TNC that operates on HF.

Remember, though, not to tie up the BBS call­
ing CO 20 during "prime time:' weekday eve­
nings when many people want to use the
system , In fact. do all you can to make your BBS
visits during prime time as brief as possible. This
will let the greatest number of people enjoy the
system's service.

We 've seen how to list messages and files,
read and send messages, download and upload
files, and even use a gateway for HF packet .
That' s about all you can do on a BBS. All that's
left to do now is leave , On most systems you
send something like a B (for " bye") and the
system will log you off and initiate a disconnect.
This is better than your switching back to CMD
and typing a D for disconnect.

That 'll work, but the BBS is much happier if
you do it its way. Remember, the BBS is your
fr iend. It's a good idea to keep it that way. (The
only time you shooId initiate a disconnect is if the
BBS won't respond to your Bye command after
several retries, It's happened to me at teast
once}

We hope you 've enjoyed your tour aboard the
Ss. PBBS. Please check in again. And once
aga in, we remind you that this is a shared sys­
tem and encourage you to keep your future vis­
its brief. (Many operators check in, pull down the
list 01new messages, then checkout. Alter they
figure out what they want, they check back in
and request spec ific messages. This increases
efficiency and reduces frequency clutter.]

DXing
Speaking 01 clutter, one of the worst Hertz­

grabbers is BSS DXing, connecting with that
BBS two states away, just to see what's there.
Chances are, according to sysop WB2MNF, you
won't find much on a distant BBS that isn't
avaitable on your home system .There's a lot of
sharing, and the good stuff makes its way
around quite quickly.

Pearce also noted that SSS DXing is real
stow, your packet probably won 't get through ,
and it " really hogs up the channel."

load causes a disk crash, which it could, every­
thing on the disk could be lost.) So be careful.

However, several sysops have told me that
overloading the disk on an upload is lust aboU1the
only way \'tIU can damage the system . I know many
active packetee rs who are afr aid of checking in­
to e bulletin board for fear they'll break it.

According to sysop Jon Pearce, WB2 MNF ,
" There's not a lot you can do to mess things up
... they're pretty bulletproof." Basically, use
common sense. Don't kill a bulletin or a mes­
sage addressed to someone else . You can 't kill
a program file (only the sysop can do that).Also,
don 't be afraid to talk to the sysop. At minimum,
Pearce said, leave him a message saying " hi"
and giving him your name and OTH. Pearce also
suggests that you find a local voice repeater
where packet people gather and ask your ques­
tions there.

(By the way-BSS software {especially non­
W0RLI software] is still being refined. Bugs pop
up, If you think you 're doing everything right and
the BBS goes batty, the problem is probably with
the BBS, not with you. If you can't get it to do
what you want, disconnect and give it a rest.)
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Ic-nOA 9·band ~c vr . (CLOSEOUT) . 1349.00 689"
PS-15 20A external power supply 149.00 134"
FL-32 500 Hz CWfilter 59.50
FL-34 5.2 kHz AMfilter 49.50
BC-IOA Memory bad·up.. .. .. .. .. . 8.50
SII-5 8·prn electret desk rmc 40.00
M8- 5 Mobile mount 21.99

Hand-held Trall5ceivers
Delu~e models Regu lar SALE
IC-02AT for 2m 369.00 299'\
IC·04 AT lor 440 MHz 399.00 339'\
Standard models Regular SALE
IC-2A tor 2m 239,00 189"
IC-2AT With TTP 26950209lS

IC-3AT 220 MHz. TTP 29995249"
IC-4AT 440 MHz. TTP 299 95 249"

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nlcad Pak . use BC·35 67.50
BP-8 800mah/84V Nicad Pak · use BC·35 .. . 62.50
BC·35 Drop 10 desk charger for all ba tter ies 74.95
BC-60 6-position gang charger. all baits SALE349.95
BC-16U Wa ll charger fo r BP7/BP8 19.95
lC-I I vinylcase 1849
lC-14 Vin~ 1 case to r Dlx using Bp·7/8 18.49
lC·02AT Leathercase for Dlxrr odels w/Bp·7/8 39,95
Accessooes for both mod,-Is Regular
BP·2 425mah/7.2V Nrcad Pak . use BC35 42,50
BP-3 Extra Std. 250 mah/8,4V Nicad Pak 31.25
BP-4 Alka line batt erycase 13.75
BP-5 425ma h1l0.8V Nicad Pak . use BC35 49.50
CA-S 5/8-wave te lescoping 2mantenna 18.95
FA·2 Ertra 2m flex ible antenna 10.00
CP· I Cig.lighter plug/ cord fo r BP3 or OIL .. 10.75
Cp·IO Battery separation cable w/ cli p 19.99
DC-I DC operatron pak fo r standard models 18.75
EX-390 Bottom slide cap 4,95
M8-16D Mobile mtg. bkl tor all HTs 2199
LC-2AT Leather case for standard models 39,95
RB-I Vinyl waterproet rad io bdg 30,00
HH·SS Handheld shoulder stmp.. ... ......... .. 1495
HM ·9 Spea ker microphone 39.00
HSIO Boom microphone/headset 19.50

HS-IOSA vex urnt lor HS·I O& Deluxe on ly 19.50
HS-IOSB PH un it for HS·IO ... .. ....... ... .. 19.50

ML-I 2m 2.3 '11 10110'11 out amplifie r SAl E 89.95
SS·32M Commspec 32·tone encoder 29.95

Receivers Regular SALE
R-7lA 100 kHz·30 MH z. ll7VAC $849,00 689"

RC·ll Infrared remote controller 59.95 49"
fl-32 500 Hz CWIiiter 59,50
fl-63 250 Hz CWfiller {lst IF).. 48.50
fl-44A SSB filler (2nd IF) 159.00 144' \
EX-257 FMunit 38.00
EX"310 Voice syn thesizer.. ... ... . .. 41.25
CR·64 High stability oscillator xtal 56.00
SP·3 External spea ker.. ... .. .. . ... . 54.SO
CK·70 (EX -299) 12V DC op~ion.. . .. 10,95
MB-12 Mobile mount. . 2199

R·l000 25 MHz·2 gHz scannng rcvr 96900 8491\
RC-12 Infrared remote controller ... TBA
Voice synthesizer. . ... ... .. .. ..... .. TBA
AH-7000 Rad iabng antenna 89.95 (6)

HOURS. Mon. thru Fri. 9-5:30;Sat. 9-3
Milwaukee WAYS line: 1-8OG-SS8--0411 answered
evenmgs unti l 8:00 pm Monday thru Thursday.
Please use WAT$ lines lor Ordering
use Regular lines lor other In lo and service depl.

All Prices in th is list i1re sDbj«t 10 change wilhoDt nonce.

O/her Accessories conI. Regular SALE
AH-2 8·band tuner 'II/mount & whip 549.00 489' \
AH-2A Antenna tuner system, only ... . 429,00 389"
GC-4 World clock . (C LOSEOUT) . 99.95 69'\
GC-S World clock.. .. ... .. .. .. .. .. .. .. 79.95
Hf linear amplifier Regular SALE
IC-2Kl 160·15m sol id state amp w/ ps1795.00 1389

6-me/er VHf Porrable Regular SALE
IC-50S 31l0W 6m SSB/CW portable 469.00 419"

BP· IO Internal Nicad battery pack 79.50
Bp·IS AC chargeL ... .. .. .. .. .. .. .. 12.50
EX·248 FM unit . .. ... ... . .. ... .. .. . 49.50
lC-IO Leather case 34,95

VHf/ UHF base multi-modes Regular SALE
IC-S51D 80W s-meter SSB/CW 735,00 649'\

EX-I06 FM option 12500 1l2'1
BC-IOA Memo r~ back-up. .. .. .. .. .. 8,50

IC-27l A 25W 2m FMlSSB/CW 735.00 649'1
AG -20 Intern al preamplif ie r .... ... . 56.95

IC-27t H 100W 2m FMlSSB/ CW 944.00789'1
AG-25 Mast mounted preamplifier 84.95

IC-47IA 25W430-450SSB/CVJ/FM~cvr 839.00729"
AG·l Mast mounted prea mplifier 89.00

IC-47l H 75W 430·450 SSB/ CW/fM 1149.00 989"
AG-35 Mast mounted preamplifier 84.95

Accessories common to 171A/H and 471NH
PS-25 Internal power supply for (A) . . . 99.00 89"
PS·35 Internal power supp l~ lor (H) 169,00 149"
PS·15 External power su p p l~ 149.00 134' \
SM-6 Desk microphone 40.00
EX-310 Voice synthesizer 41,25
TS·32 CommSpec encode/decoder. .. . 59,95

UT-IS Encoder /decoder interface. .. 12.50
UT-ISS UT·15S w/TS-32mstalled..... 79,95
VHF/UHf mobile multi-modes Regular SALE
IC·290H 25W2m SSB/fM. TTP mic.. . 549.00 479lS

IC-490A lOW 430-440 SSB/FM/CW 649.00 569"
VHF/UHf/1.2 GHz fM Regular SALE
IC·21A Compact25W2m FMwlTTPmlC 389.00 349"
IC-27H Compact45W 2m FMw/TTP mit 429.00 379"
IC-37A Compact25W220 FM. TTP rruc 449.00 349"
IC-47A Compact25W 440 FM. TTP rruc 489.00 429"

PS·45 Compact 8Apower supply... 112.95 99"
UT·16/EX-388 Voicesynthesizer. 47A 31,00
SP-IO Slim-line external spea ker 31.95

IC-3200A 25W2m/440 FMwITTP 569.00 469"
UT-23 Voice synthesizer. . .. .. .. .. .. 31.00

AH-32 2m/440 Dual Band antenna 32.95
Larsen PO-K Roof mount 20.00
Larsen PO-HM Trunk·lip mount 20.18
Larsen PO-MM Magnetic mount 19,63

IC-127lA lOW 1.2 GHz SSB/CWBase 1049.00 929"
PS-25 Internal po wer supply. .... .. 99.00 89"
EX·310 Voice synthesizer. .... .. .... 41.25
TV·I200 ATV interlace unit. 115.00 106"
UT-ISS CTCSS encoder/decoder 79.95

IC-120 IW1.2 GHz FM Mobile.. ... .. . 499.00 U9"
ML-12 1.2 GHz lOWamplifier 339.00 299'\

Repeil ters Regular SALE
RP -3010 440 MHz, lOWFM. xtal cent 1049.00 949"
RP-1210 1.2 GHz. lOWFM. 99 en synth1259,00 1129

camnet for RP- 1210 or 3010 269.00

Check the Prices at AES'!

Regular SALE
889,00 769'\
169,00 149'\
399,00 359n

59.50
50,00

TBA
999,00 7991\
16900 149' \
20,00
39,00
50,00
59,50
47.50
96,50 89' \
96,50 89'1

159 00 144"
40,00
39.50
21.99

HF Equipment
IC-7JS Hf transceiver/Sw rcvr/mic

PS·SS External power supply .
AT·I SO Automatic antenna tuner .
FL·32 500 Hz CWfi lter .
EX· 243 Electronic keyer uni t .
UT-30 Tone encoder .

IC·745 9-band rcvr 1'1 /.1 ·30 MHz rcvr
PS·3S Internal power supply .
EX·241 Marker un it .
EX·242 FM urut .•.•.•. . . .. .. .. .• .• .
EX·243 Electronic keyer unit .
Fl·45 500 Hz CWfiller {lst IF) .
Fl·S4 270 Hz CW filter {lst If) .
Fl-52A 500 Hz CWfilter (2nd If)
FL·S3A 250 Hz CW filter (2nd IF)
FL·44A SSB filte r (2nd IF) .
SM·6 Desk microphone .
HM-12 Enra ha nd microphone .
MB-12 Mobi le moun!. .

IC·751 s.band ~cvr /.I ·30 MHz rcvr 139900 99900

PS-3S lnternal power supply 160.GO 149'1
Fl-32 SOD Hz CW hfter [lst IF} 59,50
Fl·63 250 Hz CW filter {1st IF) 4850
FL·S2A 500 Hz CW filter (2nd If) 96,50 89'1
FL-53A 250 Hz CW filter (2nd IF) 96.50 89'1
Fl·33 AM fille!.. .... . .. . .. ... .. .. .. 31.50
FL-70 28 kHz wide SSB filter 46.50
HM-12 Extra hand microphone .... . 39,50
SM-6 Desk microphone... .... ...... 40,00
RC-IO Externa l frequencycontroller 35.00
MB-1 8 Mobile moun!..... . ....... .. 21,99

Orher Accesso-tes. Regular SALE
PH5 20Aexternal power supply 149.00 nt'\

CF- I Cooling fan for PS-15 45.00
EX-IU Adaptor for CF· I/P$·15 6.50

PS-30 Systems pis w/cord. g.pin plug 259.95 234'1
OPC Opt. cord, specify 2. 4 or g.pm 10.00

SP-3 Estemat spea ker 54.SO
SP-7 Small external speaker 49.00
CR-64 High stab, ref. rtal (745/751) 56, GO
PP-I Speaker/pa tch (specify rad io) ... 13900 1291\
SM-8 Deskmic . two cables. Scan .... . 69.95
SM-IO Compressor/graph EQ. 8 pin mic 119,00 109' 5

AT-loo 100Wg.tandauto. antennatuner 399.00 359"
AT·SOD 5OOW9·bandauto. antenna tuner 499.00 U9"

WICKLIFFE. Ohio 44092
28940 Euclid Avenue
Phone (216) 585·7388

Oll io WATS 1-800·362-0290

0g~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 lnwi'con'in/~8b~~2::t5ar;;eM.,'OA,.a)

AMATEUR ELECTRONIC SU~PL'l~
4828 W. Fond du lac Avenue; Milwaukee. WI 53216. Phone (414) 442-4200
---'---- AES@BRANCH STORES Assoctate Store,

ORLANDO. Fla . 32803 CLEARWATER. Fla. 33575 lAS VEGAS, Nev. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave, 1898 Drew Street IOn N. Rancho Drive ERICKSofi COMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 641·3114 5456 N.! Milwaukee Avenue

Fla . WATS 1-800-432-9424 No In-Slate WATS No In-State WATS Phone (312) 631·5181

~I~rsid~e 1-800-327-1917 No Nationw ide WATS ~~~~3: 1-800-634-6227 ft ~i~s~~:·800- 621-58 02
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Tying The Ribbons
Well, inveterate rag-chewer that I am, I've

rambled on here through two issues of this fine
magaZ ine with what probably could have been
said in one .. . one sma ll book. I hope you 've
gained some useful hints on gelling through
the maze 01 packet operating-and on keep­
ing your bIocxj pressure down.

Sometimes when you get heavily involved in
somelhing like packet (or OXing or contest ing
or whatever), it's hard to remember that th is is
basically a hobby. Luckily, though, editors
have away01 restoring perspect ive.And about
halfway through this project, as I was explai~

ing toCO editor Alan Dcmctter what was head­
Ing his way in the mail, he stopped me and
asked, " Rich, are you having fun with
packet?"

"Yes," I answered. " The trustratlcn has
worn ott and I' m having a ball ,"

"Great," said Alan. " You ought to end the
article that way."

Editors also have a way ot being right. MIT

O$T will cover the major developments in
packet radio. But ifyou want tobe lully informed
and feel a part 01 " the packet community,"
you'll also want to subscribe to one or more
specialized packet newsletters.Among the best
known are Gateway pltlliShed by the ARRL PSR
Ouarterly, by TAPA (Tucson Amateur Packet
Radio), and the FA.lXA. Newslett9f pltlliShed by
the FlOrida Amateur Digital Communications
Association.

Don't feel you have to live in Arizona or
Flo rida to join either 01 these last two groups.
TAPR is the leading developer and promoter 01
packet radio in the United States and has
members all over the country. FADCA is a ma­
jor reg ional terce in packet and also has
widespread membership.

Contributions Welcome
There are two types of contributions packet­

eers (even new ones) can make to tnejuture 01
packet radio: work and money .

" There's a lot of work yet to be done," re­
marked BBS sysop Pearce. "This isn't like 2
meter FM, where you can just get a rig and get
on and join the guys. The system is still being
developed."

Pearce added that there are opportunit ies
available for fOlkS who just want to help-and
also for trcse seeking some recognition.
" There's so much room for someone to c0n­
t ribute something-locally and nationally," he
noted. " II you're willing to work on something ,
there 's a good chance to become a leader and
become well-known, locally or even natiOnal-

I Iy _" Pearce added that TAPR is " real short of
RF guys" and is always looking for help in
writ ing and refining software. He stressed,
thOugh, that volunteers must be willing and
able todo the advanced type of work required.

And il you don't have expertise to contri­
bute, Pearce cont inued, money will do l ine.

"The packet network isn't free," he pointed
out. "Digipeaters and bulletln-board systems
cost money. The average investment now is
between $400 and $1 ,000." Pearce says the
best way to offer financial support ts by joining
one or more pac ket organizatlons-TAPR,
first and foremost, plus variou s regional
groups and local clubs that are putting out the
cash to build and maintain the packet network
in your area . (TAPA, 01 course, has invested
huge sums in developing the TNCs and the
software that makes atllhis pos sible.)

-INSTALLATIONS
- EVALUATIONS

1a313 FOREST HILL RD,
GRAND LEDGE, MICHIGAN 48837

Keeping Up To Date
GeneraHnterest magazines such asOO and

amuni-tloppathor on acrowded trEqJency, thai
roond trip can take ages. Under level three, you
will get your ACK directly trom your lOcal switch,
Ireeing your PAD 10 send the next group 01
packets.

Then it's up to the switch-which generally
has more power and a better antenna location
than you do--to light it out with other stations on
f requency to get your message through. A cor­
recUy received packet is acknowledged at each
Step alOng the path, el iminating the need for
many retries. This , in turn, shook:! greatly re<b:e
congestion.

The Mure may also hold some specialization
of trecoerces. Incrowded areas today, stations
trying to rag.<:hew on packet often have to c0m­
pete for time and frequency space with bulletin­
board systems. II this gets much worse, which
seems inevitable, the packet community will
have to start coordinating itself (either by itself
or through existing repeater coordinators) to try
to get thi ngs belter organized,

My personal recommendation is that certain
packet frequencies be designated "aas-on­
mary" (145.01 and .05 , lor example), while
others would be "QSO.primary" (145.03 and
.07, to continue the example). Stationsoperating
bulletin boards or digipeaters to link bullet in
boards would " live" on the termer. wh ile
"switches" devoted primarily to conversation
would reside on the others.Coordinators should
recommend Irequencies to groups planning to
put up digipeaters and try to encourage the
building 01 netwol1ls on other frequencies
similar to those eslablished on 145.01 .

• TESTS

- MODIFICATIONS

_ REPAIRS
_ ALIGNMENTS

Mon·Thurl :30
8:00.m ' 10:00 pm ~/SA

f ti 8:00.m ' 5:00 pm

Getl NICE

517-626-6044

" We Specialize in Custom Connectors"

717 W. UNION HILLS DR. "3·190
PHOENIX, AZ 85027
(602) 971·2755

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

BELDEN 9913/9914 CABLE
UN" Connectors $3.50 Crimp or Solder Type

FOX INTERNATIONAL,INC .

packet in general and bullet in boards in par­
ticular won<,what changes should you e:a:pec:t to
confuse you in tne future? Plenty, but the hope
is that they ' ll make things easier and more
emcrent .

First of all , packetgr~aroond the country
are working on a " backbone" or trunk system
lor relaying traffic between bulletin-board svs­
terns at high speed.This truri<ing will be done on
220 MHz or higher frequencies, and al 9600
baudor higher speeds. Moving this relay traffic
off of 2 meters wi ll greatly help in reducing ceo­
gestion on 145 .01 , Transmitting it at 9600 baud
()( higher will greatly improve efficiency of inter­
system tra nslers.

Next. some packet systems are already
experimenting with " level 3" soltware,written
by Howard Goldstein, N2WX. This will bring
about some fundamental changes,according to
Gordon Beattie, N2DSY, of RATS (the AadioAm­
ateur Telecommunications Society) in New Jer­
sey. RATS is perlorming the first wide-scale test
ouevei-mreesoftware. First 01 all, says Beattie,
Ihe new software will bring new names-a TNC
wlll be called a PAD (lor Packet Assembrerstns­
assembler) and a digipeater will be known as a
SWITCH (lor Switch).

Slations will con nect directly 10 their local
swi tch and ask it to connect to the station
they' re trying to contact. StatiOnS may be able
to dictate the routing or may have to leave that
upto the computer at the switch . Thedigipeater
(oops, switch)witl attempt the connection. then
let you know when it's complete.

There'sonebig advantage to this. Aight now,
whenyou're connected tosomeone,your TNC
resercs paCkets until it receives an ACK­
nowledgement Irom the destination station. On

CIRCLE 3lION REAOERSERVICE CARD
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In coming up with a new product you have to recognize the need,
anticipate the market, and accept the challenge and risk of new
technology. The folks at Kantronics have been generous with us by
sharing some of the ideas and experimentation that went into seeing
the possibility, and coming up with that new product.

The Basics of Differential
Phase Shift Keying And

2400 Baud Packet
BY TOM POLCYN, PHIL ANDERSON, woxr, AND TRAVIS BRANN, WA5RGU·

spaci
2295 Hz
2200 Hz

mark
2125 Hz
1200 Hz

CHANNEL RATE VERSUS• •
S IGNAL-TO-NO ISE RATIO
AND CHANNEL BANDWIDTH

PRINT "--------","---------"

modi
RTTY
packet

140 FOR I - 1 TO 21
145 C· INT (8 . LOG (1 + SNRl /

LOG (2))
150 PRINT C,SNR
160 SNR - SNR + 1
170 NEXT I
180 END

CAPACITY S," RATIO
-------- ---------• •2400 ,
3803 2
4800 3
5572 ,
6203 ,
6737 •7200 7
7607 8
7972 9
8302 ,.
8603 "8881 "9137 .,
9376 "9600 "9809 ,.
10007 n
10195 '8
10 3 72 ,.
10541 2.

1 RUN
BANDWIDTH/HZ 2400

BANDWIDTH _2 40 0HZ

.,.

10 REM • • • •••• • •••• • ••••• • ••••
20 REM
30 REM
40 REM
50 REM •••••••••• • • •••••• •••••
o REM

100 INPUT "BANDWIDTH/HZ "IB
110SNR_0
111 PRINT
112 PRINT "BANDW IDTH -";81"HZ"
113 PRINT
120 PR INT "CAPACITV", "SIN RATIO"

Fig. 1-Shown hereare the FSKMARKand
SPACE frequencies.

Differential PhaseShift Keying
(DPSK)

Amateur digital communications to date
have used frequency shift keying (FSK).
With F$K modems a binary signal is repre­
sented by one of two frequencies, mark or
space. As the binary input changes from a
zero to a one, for example, the modem
shifts from a mark frequency to a space
frequency. Hence FSK is labe led frequen­
cy shift keying. Standard mark and space
frequencies for ATTY and packet are
shown in fig. 1.

is the bandwidth of the channel in Hertz,
and SIN is the slqnal-to-noise ratio at the
recei ....er.

However. most modems will attain at
best perhaps 33% of the maximum attain­
able rate or channel capacity. Therefore.
we should expect to be able to design.
build, and operate a modem at VHF with an
effective rate of about 2700 BPS. So, it
would seem that 2400 baud would be a
good target, providing a speed increaseo!
100% for packet operation.

With this in mind and assuming that we
shall not see modified radios from the
manufacturers for a couple of years, we
set out to redesign the modems used in the
Packet Communicators and TNCs. After a
great deal of experimenting and some
false starts, we settled on a 2400 baud dif­
ferentia l phase shift key (DPSK) format. The
basics of DPSK are outlined below. The
format has been highly successful in the
telephone modem arena. In addition, we
set out with the idea in mind that whatever
we came up with, it would be added to and
be downward compatible with existing
Packet Communicators . That is, a new
high-speed modem would be added to
rather than replace the 1200 baud FSK
modem now in use in all units. In this way
operators could fall back to 1200 to com­
municate with those whose units are now
upgraded.

' fntrocucton To Communication Systems,

F.G. Stram/ar, Addiso~n::..:lM~e:s~'e~y:.~p~. :5~. _--'~~':'~:'.~ -!!..!:'::::::::::::::::::::::::::::::::::::::::::::::!..J

"Kenuoncs, 1202 E. 23rdSt.•Lawrence,
KS66046

A nargument can be made that tech­
nology has pushed FCC rules toward a
more liberal use of digital technology for
our hobby over the last few years. Or per­
haps it can be said that the rule changes
have brought about more experimenta­
tion. Reality probably stands somewhere
in between.

In the case of packet radio, the rules
allow for baud rates faster than we cur­
rently ha....e been working. On March 17,
1980 the FCC legalized ASCII at 300 bauds
below 28 MHz and at 1200 bauds between
28 and 225 MHz. Then, on October 28.
1982 the FCC amended the rules so that
any digital code could be used abo....e 50
MHz. In addition, it raised the rate to 19.6
K bauds between 50 and 220 MHz. How­
ever , as all packet operators know, we
communicate at 1200 bauds with fre­
quency-shift keying (FSK) modems. In ad­
dition, while a few have talked about going
to 9600 baud. current radios in use in our
shacks all over the U.S. are not capable of
supporting this rate with any form of
modulation . This would include current 2
meter radios such as the ICOM 27H.ICOM
271, and Kenwood 9750, all good radios.

The a....eraqe bandwidth of the audio
channel in these radios is about 2400 Hz
(300-2700 Hz). From a quick calculation
based on the Hartley-Shannon Law, such
a bandwidth or channel could support a
theoretical rate of about 8300 bits per sec­
ond (BPS) at a SIN of 10 dB.

The Hartley-Shannon Law' states that
the theoretical rate for a channel is

C: B· Log2(1 + SIN) BPS

where C is the channel capacity in BPS,8
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Fig, 2- Phase shift keying constellations. Fig. 3- Dibit phase table.

+3150

FM_24l1 (Wil h S"b·..." dibl. To n n l .••• 5329
Voie. Syn t t>. Op tion .•••..•••.••• .. S:If
FM·14l1 t' 4ll- Mht Vt .sionl S3'l9

,.... £NCOMM ""'. ... """ ."..01 Mo\;Po""'" !o' 0",,,,,.

WllIiAtMSie'fs
600 LAKEDALE R6AD, DEPT. Q
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~KPC is the Kantronics Packet Communi­
cator.

ICOM-271 , and Kenwood 97 50 . As far as
phase shift keying is concerned, we did not
experience any problems with distortion
as far as the audio passband (If these
radios is concerned. More expe.imenta­
tlon and understanding would br .relpful. fn
the telephone industry a phase distort ion
specification (CCITI recommenoauonj re­
garding the audio band is shown in fig . 5. A
linear phase characteristic, of course,
would be ideal, but we suspect that if one
stays within the specificatio ns used fo r
wire-line operation , operations should be
sat isfactory.

In conc lus ion, we were de lighted to op­
erate the PSK modems for the fi rst time.
The packets seemed lightning fast . By
now , of course , after a month of testing,
the speed seems normal.

+1350

SANIEC $1->42 , .. »00
.. ..... ...... Cia__' "'Ie"
=.;,,>;= 249.00

Fig . 4- Phase change signal diagram.
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article on 2400 baud packet and b it error
rates, thi s issue).

As a result o f that experimentation, we
decided to redesign the KPC into a
KPC2400 packet uni t, support ing HF
packet at 300 baud, 1200 FSK (normal)
packet , and this new speed, 2400 PSK
packet . All speeds are access ible by sott­
ware command.

Fo r example , suppose that you were
operating packet on VHF at 1200 baud .
Then all you would have to do to go to 2400
baud packet on VHF is to enter the fol­
lowing command after the CMO: prompt:

eMO: HBAUO 2400
The un it will automatically switch to the
PSK modem and interface it wit h your 2
meter rig and the microprocessor sec t ion
of the KPC-2400.

Although we have not had experience
with all rigs in use , it does seem that a TXO
of 8 works best with the ICOM-27H ,

- 00 .,.....---!;c-'--,J;--'-;~,--O!,.-"-+.~"0.6 1.0 1. 4 1.8 2.2 2 .6 3.0
,",

Fig. 5- Audio bandphase distortion limits.

With differential phase shift keying
(DPSK) the phase of the signal is shifted in­
stead of shifting frequency . Hence, with
PSK only one audio tone is used, 1800
Hertz . P$Kcan take several fo rms:binary,
4-phase, a-chase. and so on. Constellation
diagrams for these PSK forms are show n
in fig . 2. No big or litt le dipper constella­
tions are shown, but these diagrams do
look like star patterns. and hence are
named constellations.

For the 2400 DPSK modem we used the
a-phase scheme pictured in fig. 2. As
stated above , the audio carrier was set for
1800 Hz. To this a litt le twist was added ;
the phase sh ifts will occur at 1200 baud,
but the effect ive data rate will be 2400
baud . This is not magic ; we used what is
called a dibit process.

The data st ream to be transmitted is
divided into pa irs of consecutive bits (dl·
bits). Each diM is encoded as a phase
change relative to the phase of the im­
mediately preceding signal element (see
fig . 3). At the receiver the diblts are de­
coded and the bits are reassembled in cor­
rect order. The left-hand digit of the dibit is
the one occu rring first in the data stream.
The phase change is the actual phase shift
in the transition region from the end of one
signalling element to the beg inning of the
following signal element. The meaning of
phase change is illustrated by the line
signal diagram shown in f ig. 4.

The first two DPSK modems were buil t
and one was insta lled in a modified KPC.2
The second one was mounted on a TNC1 .
These units were then tested at 2400 baud
with good results . (See the accompanying
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In the beginn ing Henry Amplifiers
were for communications. Many still
are. Amateu r, commercial, MARS,
mili tary, short wave broadcast, FM
broadcast, VHF link, domestic,
foreign... Henry amplifiers go
everywhere for d iverse services. HF
point- to-point, VHF, UHF, SSB, AM,
FM, Rny , packet, meteor burs t, dig i­
tal, marine shore stat ion...are yo u
beginning to get the idea? If you need
a special purpose vacuum tube
amplifier for a spec ific frequen cy from

2 MHz to 500 M Hz at power levels up
to 10,000 watts, we invite your inquiry.

But communications is on ly the
beginning. Thin k about plasma
generation, sputtering and etching ,
thin fil m depos ition, laser exc itation,
nu c lear magnetic resonan ce (N M R),
photo-emissions and mass spec­
trom etry, scientific research, industrial
production... Henry equipment is
used in al l of these applications. We
have always been cus tomer driven
and still are.

Recent projects include:
10 ,000 watt 4 1 MHz M eleor Burst

U.S. Air Fo rce
10,000 watts 60 Mhz

U.S. AIr scree
2,000 watts 45 MHz

-~numerous cus tomers Inc ludmg SHAPE Headquarters.
U,S, Dent. 01Inlenor, The M I' re Co mpa ny, M ·A Com . Etc.

2 ,000 . 8tt.13.5 MHz
Plasma generator 10 ' vacuum etch,ng. many ccnomers.

1,000 w atts 13.5 MHll:
Same apoucanon as previous IISlIng

5,000 . 8 tt, 13.5 IIIH;.:
Same aponcanon as previous IISllng

5 ,000 w atts various M ar ine HF frequ.ncl••
Shore s la lions

10,000 . a tta DO MHz
Laser Excttancn. Alumor Co.

2,000 . 8n,110 to 150 11Hz
United Techno logy

3,000 w atts 450 MHz
Weslem A arch

4 ,000 . 8",145 MHz VH F
Po.nt-to-Pcmt c- rooooesta
3,000 watts 320 MH z
Pulse ll)r Satefhte r est stance. Hughes Alrc raf1.
5.000 wetts 400 MHz
~Ise lor Laser Excl tall on , Unlversl t.... of Californi a
2,500 wetts 27 . 12 MHz
to Ignne Argon Torch Pncto-gmus.ons Spectrometry - sw.tzene no
1,500 wetts 40 MH z
same aponcauoo as above - The Baird Corporation
2 ,000 . atts 27.12 MHz
Mass Spe<: frometry, IIG ISOfOpeS, England
2,000 . ettl 13.58 MH z
Sputter g - Munich, Germanv
3,000 . ettl 8 MHz
Shortwave AM - Broadcast, Iraq
2,000 . ens 70 MHz
A" bom, Radar Research. Eng land
5K CI••slc: Am plltlel'l
Japan

It you have a requ irement lor high power RF, p ase nnon, Mary Silva or Ted Henry (l os Ange fes otucej.
And oon't torcet. Henry Rad io still p roduces the world 's oroaoestnne ct tme Am ateur amplihers!

UDRIIV Qgdin 2050 S. Bundy Dr.. los Angeles. CA 90025nUlII/ nliUJu Butler . M ISSOUri 64730
(2131B20-1234
(8161679-3127
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Look out Family Handyman, CO has a woodworking project.
With simple tools you can make your own operating desk in
almost no time, and best of al/, it costs very little money.

How To Build A
Low-Budget Operating Desk

BY GERALD SAMKOFSKY ' , N4ZB

Q uite often the last item considered
when assembling a stat ion is the table or
desk used to support the never-ending
gear placed on it. Obviously it should be
strong enough and yet not ugly. II one ls at­
fluent enough 10 purchase an excellent
custom desk, there need be no problem.
On the other hand, equipment is often
placed on a flimsy or unattractive table
because of insufficient funds or lack of
imagination.

I have two young friends who are now
enjoying their General class privileges. but
both agreed that a suitable desk would in-

~7420 Mount Vernon Drive, Holiday. FL
33590

deed be a welcome adjunct to the ir sta­
tions. We talked about various options ,
working with in a limited budget . At that
point my wile reminded me that my own
station had been parked ana very old wa l­
nut table that had been scratched and
dented enough over the years and de­
served a rest. We had a group project of
sprucing up our stations.

We checked the trade sheets and clas­
sified ads lor usedwooden or metal desks.
The ads indicated that some were avail­
able in clean condition for $50 to $80, yet
many were found 10 be too small or flimsy
for our needs. While checking through a
mau-order cateloq . I noticed a photograph
and description 01 a student desk which
seemed quite sturdy,but the asking price
was $199. " Well then," I thought, " why not

build our own using the photo andoescrc­
tion as our guide?"

The following is a ust 01 materials
needed to build the desk. As you can see,
the material is quite inexpensive, and
might even make use of some scrap
lumber you may have around the house,

Materials and cost per dISk were:

Desk top 1· x 12" x 96", spruce .$5.00
Four 2" )( 4" x 8' pine studs @$1.5O ea.$6,00
Particle board, 3,4" x 14" x 32" .$2.00
Shelf supports (scrap) It." )( 1" x 36" $.50
Desk-lop ledge 1"" x v. "" )( 6 ' . $1.00
Hardware-e-S" and 1w- screws .$2.00
Paint and sandpaper .$2.75
Total $1 9.25

For tt'Osedesiring a drawer,wood cost would
be approximately $3.00.

Fig. 1- Plans fOf the Iow~udget operating desk. The simple
construct ion techniques make use of hand tools.

Oesk lop 11" x 24"" 48"1
t--- - I" x 12- x 48" 12 req'dl - - - -j

(or single 1 ~ " 12" x 96"1

,,,
I See note
'- ---- -

0"" """

r 12" x 1" x 3,'"1
(2 req' d ) _ I

----'

""" '...2" x 4- x24"
16 req 'dl

\... (Oesk lap bracesl
2~ .. 4" .. 32~
12 req'dl

o
DIlAWfll (D PTIOlilA ll

Fronl ~ 3. " x 3- x 12"
8ack w 3. - .. 2 ' 2" x 12-

801l0m ~ '2 " .. 12" x I I" (plywood)
Sidl!$ · ' 1- x 2' 1- x 12" f2 req'dl

Slides ~ ',2 " x ' 2" x 11- (2 Slrips req'd)
Slidelll.lpports · 3" x 1,." xl1" f2req'd)

8ne platiorm ~r.L--'---...L-'----'----'l...
2"" 4" .. 20" \

12 req'dl ~ '-----------'>

NOTE,
Dotted lines indiellte bookJhel l feature. Backoo.d Inrn bar:k_d 10CJ prevent book5 from f.lling OUI.

~800k$hel j
3,. " x 14" x 32"
Part icle oo.d WI in half

!englhwi.,O form
bookshelf

I'-- Bookshelf support
3,. " x I" .. 7-
14 req 'd)
11 pc onder each end)

li======;\======;1
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The finished product. Here it is fully assembled andpa inted. ready for use . The desk is
both attractive and sturdy.

Using the drawings and picture, as­
sembling the desk is actually very simple.
Since I am badly vtslon-impatred, I could
only use hand tools. which again simplifies
construction. The use of 2 '" x 4'" studs for
3 legs on each side along with supports
made our desks unusually sturdy. They
easily support over 150 pou ndS of equip­
ment and books. The 32"' lon9 book shelf
contains my CO magazines, Cal/books.
and test inst ruments. The book shelf is
mounted against the two rear legson each

side. Supports for the shelf are fastened to
these legs. The shelf itself is canted up in
the front.

We did add a drawer to our desks, as we
were fortunate enough to obta in three
drawers from an old cabinet . You can
probably finct a similar drawer or make one
for not very much.

You can add whatever features you
may need to customize the desk for you r
own station. The big th ing to remember is
that it can be done. and you can do it I roI

STATE OF
THE ART

The ARRL 1986 Handbook For
The Radio Amateur carries on the
tradition of the previous edit ions
by presenting 1192 pages of com­
prehensive information for the
radio amateur. engineer, tech­
nician and student Paper edition :
$18 in the U.S.. $19 in Canada. and
elsewhere. Clothbound $27 in the
U.S., $29 in Canada and elsewhere.

THE AMERIC AN RADIO RELA Y LEA GUE
22S MAIN ST

NEWINGTON. CT 06111

CIRCLE 75 ON READEA SERVICE CARD

.'

?,

ClRCLE850N READER S ERVICE CARD
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~ .
Down at GISMO, 01' Sparky is always .....~=)

looking for good used gear. If you' re planning ".
to upgrade your station. give Sparky a call.

Your present equlpmenl may be worth plenty, NeW ·on

7~~,~23:?~03 G~~~£:~I.v.rd
0;;;:::1 Chartotte, NC 28209

,

1·800·237·3063
7 A.M. TO SP.M. MON'·THURS
li NCONTINENTALU.S. EXCEPT FU

FOR ALL YOUR

CRYSTAL
NEEDS!

General Communication
Industry· Marine VHF
Amateur. scanners

CB Standard & sPeCial
Microprocessor

•

SAVE MONEYl

•



How do you fill out a QSL card?Sounds simple,
doesn't it? Well, it's not that simple to a lot of
folks. W1ICP, however, does make it simple
for us and the newcomer alike.

How To Fill Out A QSL Card
A Lost Art?

BY LEW MCCOY· . W11CP

This is Erma Simpson's card. Erma gave me the idea of writing this article .As you can
see,she is a certificate hunterand toldme that she gets lots ofcards and manyof them
have errors . On this side of the card is her call and much information, inc luding the
WAZ Zone and ITU Zone. The opposite side of the card has space a la postcard to list

the station worked, report, date, time, band, etc.

- , • I
-~. .. I-• -~

•
Aa«."l "'" _ ....._

II •- •• ---- ..•
"- · I

~ 1•-- •
I

~ -...~ I

In Table I we have included a complete
conversion chart for all the time zones in
the Continental USA. By using the chart
and keeping it posted in your shack you 'll
quickly become familiar with UTC. learn
to keep your log in UTC, and when you fill
in the time on a OSL card be sure to use
UTe.

Nothing can be more frustrat ing to
someone than his having to check his
own log for his contact with you if dif­
ferent times are used. In fact , some
DXers who make thousands of contacts
won't even bother answering a aSl
made out in local t ime , and you can see
why. Therefore, the information of the
time of the contact should be on your
card-and should be in UTe.

Of course, the date of the contact must
be on the card. Here again there can be
confusion if just numbers are used. Many
people wi ll use , for example, 3/2/86. Now
the question: Is that the 3rd of February
or the 2nd of March? I believe it is cus­
tomary to have it month-day-year in that
sequence, but not all people use that sys­
tem. So why not write Mar/2/86 so there
will be no confusion .

ER) IA SUlPSO;\
--.-.­"M

WASPTV

£O'l Hr otr r IJrh r
~ ' h r. (;il, . ' r .. \t.d..

-_..-
~':f
-~..­..,."

200 Idaho St .,· Technical Editor. CO,
Silver City, NM 88061

T here is no doubt that sending and re­
ceiving OSl cards is one of the big attrac­
tions of amateur radio. Al heart near ty all
amateurs are basical ly hobbiests (which
really means, for the purpose of this arti­
cle , "collectors"). A large percentage of
us have at one point or another collected
stamps. or coins, or rocks, or Lord only I
know what. When you become a radio I
amateur, you also become a conector of
OSLs.

At the very beginn ing 01 your amateur
career there is the joy of getting that nrst
aSL for that first contact. After that, OSL
cards can become much more tmpor­
tant. Nearly all amateurs go through a
certificate hunlingfaccumulation stage.
This may be a WAS (Worked All States), a or so letters . but my excuse was stm­
WPX (Worked All Prefixes), a WAZ pie-I just wasn't interested in county
(Worked All Zones), a County Hunter 's chasing and just happened to be operat­
Award, o r probably, the ultimate, a OX ing portable from a relatively rare place !
Chaser. In any case , there are literally Excuse the cliche , but it may not be your
hundreds of different awards . In order to cup of tea but what goes on the card sent
obtain these awards you must not only by you is very important to the recipient.
work.thes~dif.ferentplaces,butalsogeta I As I mentioned above , there are cer-
conurmanon In the form of a OSL card . ta in th ings which must go on a OSlo

There are several points to keep in I These include time, band, mode, and so
mindwhenmaking outaOSL for the other on. I'll try to cover all bases.
sta tion. I'll try to cover all these points in . ,
this article. But first you must keep in Time-Or What Time Is It Where?
mind that the information you normally More confusion results from amateurs
put on you r card is not necessarily the in- using differnt times on their cards than
formation for which the guy on the other probably anyother one item. For myself, l
end is really looking. feel that every amateur should be forced

For example, the clown writ ing this ar- to learn Greenwich, or Universal coer­
ttcle (me) once went up to Catron County dianted Time (UTC). (I should add that
(rather ra re) here in New Mexico, and " Greenwich" is a term no longer used,
made about t 00 contacts operating por- but YOU'll hear amateurs using the term
table, and sent out aSLs to everyone. along with UTC. However, the two are the
Yeh, you guessed it. I forgot to put on the same.) By its very nature , amateur radio
county I was in! Of course, I got back 100 means communicating across various

time zones, so the time I am using for
local lime is not the same as the other sta­
tion's local time . Ahhh, but UTC is the
same!
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IIIICOM!
FACTORY AUTHORIZED DEALER

PLEASE CAll OR WRITE FOR THE
LATEST AND GREATEST FROM ICOM

ICOM
IC·1J5 HF Im-lGn. C11, Rcu. Si5900
IC-l45 HF Im-llilil. CI' 1 0 1.. ••... .. .• 19900
IC-Il000 liulnl Cum,1 Rn l iwrr 12900
IC·PSJO 12fOC.JO AII,.SyS.rwr.S..,I, 2211&
IC·rs55 12WDC.h.'IS..,I,FtrIC-1J5 IU,12
IC-SI'1 hSi Stltil. h ll ru l huker 4900
IC·SI'IO .I~ill h teru l S'lIklf J1.I5
IC·211 H 2·.IL FI/SSIICW. 100 W. l m. 10900
IC-S.5 Duk lic,..hu 4000
IC·S.& Duk .ien,"" 4000
IC·SII Duk . ic,. DUI CI"U &1.95
IC-S.lo Out lih I!lin,~ic EIUliztl 11900
IC·21A 2·1.1" , fl. 25 .,11 Im. J3UD
IC-JlA 22o, IHz.. Fl. 25 W, " IC' L JU DO
IC·J20DA 2-.1IjlG-c. F• . l5 W,II Itn U900
IC-2AT 2· llr. f l . Hn'WI' WIT..e"Till 20950
IC·OUT 2-.tL Fl. H'''~II' Wi" T-T 29950
IC·II'J 1.4' DC.250II,L Ii-CI' I ,n I'ltl J I ,25
IC·11'4 hllery CUi 13.15
IC·11'5 10,IIOC.425-al.li-Cu htll'Kl .. 49,50
IC-11'1 13.2IOC.4151I1k.,Ii-CI4 lltll'Kl .. 6150
IC·II'I 1.4 ' DC.100IIll. I i-CII hIt I'lCl &2,50
IC·35 0,.,. II I I,illChrltr:IC-II'Z.5.1.1 14.15
IC-CI'I I.~il. Chllil' C.,. , 10.15
IC·OCI DC CIU.rltr 11.15
IC-HM9 h llklr/ lic,.'".I 390G
tC·5 lU I ~mlll CIII. IC-lATW/IC· 11'5 l U I
lC-1 luth rl lli Cm . IC·lAT W/IC-II'J ll.U
lC·I I lUlhrtlll CUI. IC-02lTWJIC-11'3 . . . lUg
lC·12 lu lh rtll l CUI. IC·02l TW/IC-11'5 . . . 11.4 g
lC· 14 lUlhrtlll CU•. IC-02Af W/l C-I I' I II.U
HS-IO Hu',1t F. r Hn Ollls 19.50
HS-IDSA '01 U. it fir HS- IO 19.50
HS-I OU 1'" U. il fir HS-IO 19.50
IC· HI' I HII"~UII • . . .. . .. . ... . ...... 39.00

BIRD
MI' II 43 .,lIme le r W it ~ QC· UHFI FJ S162.00
• •d.1U JI .Illlli ler With QC-UHFI FJ 215.00
CC· I Wltl ml tl , Cmyil ' CUi 3000
M.d e111 J5 IF CIUil1 hnll intiu 145 00
Elemuts. T I ~ le 1. 25 t. 1000 MHz U ,OO
EI. menls. Tlbll 1. SOH lhr.ugh I OOOH 59.00
Elemuts, Tlble 1. 2S00H & SDOOH 15,00

BECKMAN
310 3'It-Oi lit HUd~e ld Mult imetll S130.S0
U I 0 4'12· 0igit Hudhld Mu ltimltrr 215,I 0
OM25 JIIJ-Oi,it Picht-Size M'ltimete r 7646
H0II 0 J ~-Oi,il HnOIld MIllilll tl r 110 10

BELDEN
lie. 99 13 tl. ltU 'HF/UHF C.n CI~II. I G-8JO T"I,
Acct, ts Slldu' A II , ~uII PL-2S! AI' T" e NCln
9'I2-AWG. Stfi', h r. CI,plI. Culer C" duclll, 14%
¥ellCil, Fle't!, 100~ nill~ Cln rl" , SO 0'• . S••i-
S.li'. P.I"I',lue Culer I. u ll tin 1,40IFt

ASTRON
1S·7A IU ' OC. 7AII'lll,S AII'Cul 14&30
"S-Ill IJ ,noc. 1lAII , lIL 9l. , CI_t 6UO
1S-2OA 1U VUC.20 A. , Ill. 1&A. , Ctll 8290
1S·J5A 1U ' DUS A. , I.U5 A. , Cut 12560
1S-121 h •• As IS-IZA. Wi" JIl etl r 80.4&
1S-20. SIIII As 1S-20A. Wit~ • •ler 91.16
IS·J51 5111' As 1S-3SA. Wit~ JIl l ll r 141 46
' S-Z OM SI.. blS-20 ~ JlIl/Cm II J,06
IS·3S. SI•• blS-J5 ~ I.Il/Cm 15916
VS-501 1U VUC. SOA IltJ7A CttL A"' 2l& 86
UI'S/III.n_" Chr,1I Are U~ililu l

.C. VI$A, Co.o. Orl lf1 Are Ace.""

PKlIle
DlIylltlhl,,­

(PDT)

5 P.M.
6 P.M.
7 P.M.
8 P.M.
9 P.M.

10 P.M.
11 P.M.
12 Mid.

1 A .M.
2 A .M.
3 A .M.
• A .M.
5 A .M.
6 A .M.
7 A .M.
8 A .M.
9 A.M.

10 A .M.
11 A .M.

" ......1 P.M.
2 P.M.
3 P.M.
• P.M.

Paclllc
St_nd_rd
n_
(PST)

• P.M.
5 P.M.
6 P.M.
7 P.M.
8 P.M.
9 P,M.

10 P.M.
11 P.M
12 Mid.

1 A .M.
2 A .M.
3 A .M.
• A .M.
5 A .M.
6 A .M .
1 AM.
8 A .M.
9 A .M.

10 A .M.
11 A .M.
12 Noon

1 P.M.
2 P.M.
3 P.M.

M'"lnt.ln
DlIylltlht
n_
(MDT)

6 P.M.
7 P.M.
8 P.M.
9 P.M.

10 P.M.
11 P.M.
12 Mid.

1 A .M.
2 A .M.
3 A .M.
• A .M.
5 A .M.
.6 A .M.
1 A .M.
8 A .M.
9 A .M.

10 A .M.
n A .M.
12 Noon

1 P.M.
2 P.M.
3 P.M.
• P.M.
S P.M.

M'"lnt.ln
St.nd_rd

nm.
(MST)

5 P.M.
6 P.M.
7 P.M.
8 P.M.
9 P.M.

10 P.M.
11 P.M.
12 Mid.

t A .M.
2 A .M.
3 A .M.
• A .M.
S A .M.
6 A _M_
7 A .M_
8 A .M.
9 A .M_

10 A.M_
11 A.M.
12 Noon

1 P.M.
2 P.M.
3 P.M_
• P.M.

Your Call-His Call?
It sounds stupid to say that your call

should appear on your QSl card ,and I am
sure that it does. However , many begin­
ners-and some old timers for that mat­
ter--put their own call in the place where
the call of the other station shou ld go! II is
a sim ple mistake to make, but lots of ama­
teurs make that mistake.

Of course , everyone doesn't write
completely legibly. In fact , most doctors.
with all their education, seem to be in a
class by themselves when it comes to be-­
ing unintellig ible. So why not print tne per­
t inent info rm ation on the card? II could
make all the difference to the other guy
trying for a rare certif icate .

One real way to fou l up a OSl card is to
write over or erase a portion 01 the card.
Keep in mind that a aSl ca rd is basica lly
a confirmation of the contact. If the card
is to be used toobta in a certi ficate, and it
is altered, there is no way of knowing who
did the altering, so it would be rejected.
The same thing goes for using two colors
of ink. It may be cute, but it just won't fly
as a confi rmation.

m ind that some contacts could be one
mode to another and your card should so
state. You , for example, may be on the
phone , while the other guy is on CWoThat
information should appear on the card.

Band-Frequency
Of course the band or fr equency on

which you worked the other station is im­
portant. For myself, I always put down the
band, but some amateurs actually write
out the frequency. Again , many certif i­
cate hunters look for a certai n number of

7 P.M.
8 P.M.
9 P.M.

10 P.M.
11 P.M.
' 2 Mid.

1 A .M.
2 A .M.
3 AM.
• A .M.
5 A.M.
6 A.M.
1 A .M.
8 A .M.
9 A.M.

10 A .M.

" A .M.
12 Noon

1 P.M.
2 P.M.
3 P.M.
• P.M.
S P.M.
6 P.M.

Cent...1
D~lltlhl
n_
(COT)

6 P.M.
1 P.M.
8 P.M.
9 P.M.

10 P.M.
lt P.M.
12 Mid.

1 A .M.
2 A .M.
3 A .M.
• A .M.
5 A .M.
6 A .M.
7 A .M.
8 A .M.
9 A .M .

10 A .M.
11 A .M.
12 Noon

1 P.M.
2 P.M.
3 P.M.
• P.M.
5 P.M.

...­
DlIyllpt,,­

(U TI

8 P.M.
9 P.M.

' 0 P.M.
11 P.M.
12 Mid .

1 A .M .
2 A.M.
3 A .M.
• A .M.
S A .M.
6 A .M .
7 A .M.
8 A .M.
9 A .M.

10 A .M.
11 A .M,

" Noon1 P.M.
2 P.M.
3 P.M.
• P. M.
5 P.M.
6 P.M.
7 P.M.

7 P.M.
8 P.M.
9 P.M.

10 P.M.
11 P.M.
12 Mid.

1 A .M.
2 A .M.
3 A .M.
• A .M.
5 AM.
6 A .M.
7 A .M.
8 A .M.
9 A .M.

10 A .M.
11 A .M.

" Noon
1 P.M.
2 P.M.
3 P.M.
• P.M.
5 P.M.
6 P,M.

Table I- A comparison of UTe to the various U.S. time zones.

0000
0100
0200
0 300
0<00
0500
0600
0 700
0800
0900

'000
1100
1200
1300
1400
1500
• 600
1200
' 800
' 900
2000
2100
2200
2300

Unl......1
CoMdIMttd,,­
~'C}

AlSO, if you are using UTC you have to
be careful to get the correct date on the
card. It is easy , living in our country, to be
past 0000 UTCand be in the next or previ­
ous day by local t ime.

What Report?
It has always been the custom to put a

signal report of the station you worked o n
you r QSL card.A lso, it seems to be an ax­
iom that the rarer the contact, the better
the report you give him, regardless at his
actua l signal strength. I cannot pretend
to tell you how honest to be in reporting ,
but for myself, I do like toget an honest re­
port.t am sure that most rare DX stations
expect to get inflated reports of their sig­
nals simply because the sender wants
desperate ly to get that rare OSL.

If you r contact is on CW, then be sure
to include the "tone" report using the
" RST" system (readabili ty-strength­
tone) in that order . And th is brings us to
another importa nt item on the OSl card
- thl modi.

The Mode-
And It Isn't Always Pie A La . ..

An important item on your QSl shou ld
be the mode you were operating at the
time of the contact . In this day and eaect
amateur radio weare literally loaded w ith
different types of operat ion. There is sin­
gle-sideband (SS8), amplitude moduta­
tlon (AM), slow-scan, fast -scan , CW,
AnY, AMTOA, Packet. FM , moon­
bounce, OSCAR, satellite, and on and on .
Many certif icates are based on a given
mode, so it is important that there be a
space on you rest, for the mode you used
and that you fill in Ihat space . Keep in
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200 Idaho St . • Silver City , New Mexico , 88061
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Here's a great photo OSL from N3EKA. Art said that he chose this shot from over 60
aeriafviews. Not only isArtproudofhis station, but he is also proudof the 165-year"'d

farm house and barn that he and his wife restored over a period of 7 years.

contacts on a given band, so this informa­
tion is important to them. Also, if the con­
tact is a cross band , the card should so
state.

To sum up the information, your OSl
could look something like fig . 1.Of course
that is just a sample . There is much more
information you can put on your OSlo
Many amateurs list the clubs and
organizations 10 which they belong.
When they were first licensed and the
calls they held can be interesting infor­
mation to the recipient. In fact, a OSl
doesn't have to be just bare-bones infor­
mation. I find that I enjoy a OSl a lot more
if it contains information about the station
and that amateur whom I worked.A list of
equipment and antennas can be lmoor­
tant. And some amateurs are individual
chambers of commerce in that they extol
certain virtues and features of where
they live .

Also, keep in mind that the amateur
whose card you want may be working
many stations . By the time he gets your
card he could very easily have forgotten
the contact. A few remarks on the card
will help him recall the OSO.

THE FORMULA FOR TWO METER DX:
MTT144/28R + MML144/200S = VUCC!

ClRCLE.aON READER SERVICE CARD

receipt of your card. (Some stations don't
OSl at all-under any circumstances­
so we have to write them off.) When you
are down to those few states from which
you need a card, but have worked, then it
is time to write a letter and enclose an
SASE. Point out to the amateur that you
need his card for WAS and you are
enclosing the SASE, UsuaUythisdoes the
trick. I know many hams who actually
wait fo r the low telephone rates and then
call the amateur (slightly ridiculous when
you think about it, but who said we have to
be sane!).

Obtaining OX osts is a little more diffi­
cult. The ARRl maintains QSl bureaus,
and it is very wise to use these bureaus
for getting cards. Many OX stations use
OSl managers who handle the chores,
so it is always smart to lind out if the OX
station has a manager. Also, tntematlon­
al Reply Coupons (IRCs) can be used to
ease the monetary burden on the OX sta ­
tion. There are all kinds of tricks used by
OX chasers to get cards . To learn the se­
crets of getting OX OSls, it is wise 10
make the acquaintance of other OXers
via OXclubs. and to read the OXcolumns
in the magazines.

In conclusion, it is easy to make out a
OSlcard correctly.As I have pointed out,
there is information thai should go on the
cards that isn't necessarily what you
want, but it sure makes Ihe guy you
worked happy. MIT

Fig. 1-A typicalOSL card that can be computer generated.

Your Report .•• . .• . .. . . .•.. Mode •• . .. . .. . . . . .•. .•

• • ••
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0 ...-....._'" . 'DO
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The MM1144/200S otters three
switched input drive senstnv­
ity levels-3, 10 or 25 watts
for a full 200 watts output! A
low noise optimized GaAsFET
preamp is included . - :;:::7\

THE "PX"SHACK
S2S, 0.--_.- -

('01117"-3

station whose card you are anxious to
receive.

First, suppose you are chasing for a
WAS (Worked All States) award. A certain
proportion of the stations you work will
send you a QSl even before you do .
Another percentage will QSl upon

The MMT144/28R GaAsFET
transverter and companion
MMl1441200S power amplifier
give you ult imate fleX ibility
on 144 Mhz. The MMT144/28R
features Ale, 2S watts RF
output, and built-in + 600,
- 600 Khz offsets for FM
repeater o peratio n .

Getting QSls
This article is primarily about properly

filling in OSl cards, but a word or two
about gelling OSlsmaybe in order. To be
very honest, unless you live in a very rare
state or county, sending your OSl is no
guarantee that you will get one in return .
Keep in mind that even the most common
of foreign OX stations receive literally
thousands of American OSl cards, and it
can be a real chore and expense to an­
swer OSls . Obviously the answer is to try
to make it as painless as possible for the
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CQ BOOK SHOP~A-r Crystal
m.TFllters

For mosl Ham RlflS nom:
KENWOOD· YAESU · HEATHKIT
Also DRAKE R-.4Cl7 Line, COLLINS 75S~BIC.

and 100M FL-«A,52A & 53AClon"I

Finest 8·pole Construction
ALL POPULAR TYPES IN STOCK

CW· SSB· AM
Phone lor Information or to Order.

VISA/Me or COD accepted.

FOX-TANGO GO"p.
Bo x 15944, W. Palm Bch , FL 3341 6

Telephone: (305) 683-9587
European Agent: INGOI MTEX. POSI Fach 2449.

08070 Inoois l ad l , West Germ any

CIRCLE ee ON READER SERVICE CARD

START COPYING CW THE EASY WAYI
··Start copying wanl,ln,te.d of I.n..... t··

,oM..I... the ,tlndln:llllchlnge
InJu.t. lew .....nlng.lo.

·'0.11'1 on·th••lr confidence quickly'"

THE 050-TRAINERTM Code COUl'$ll' For the
ham who already knows th e code. If you have
been a ham for a while, tried the " traditional"
random-tetter approach 10 code pract ice, and
etur don't have rne on-the-air conf idence
you 'd l ike-this course may be exactly what
you need.
Easy-ta-Iearn lessons on two60-mlnute audio
ceeeeuee.

Send $14.95 + $2.00 sh ipping and handli ng
(IN resIdents add $O.85l to:

AVC INNOVATIONS, INC.
Dept. C, P.O. Box 20491

Indl.napolls, IN 46220-0491
BUSINESS SIZE SASE OETS DETAllS_..1

WOrIeI Rlello TV Hsnelbook 1986
The world's only complete directory 01 international broad­
casting andTV stations-theestablished , aumcntanve guide
endorse<l by the world's leading broadcasting organizations.
Acomprehensivecounlry-by-coonlry listing 01 srort-. medi­
um-. and 10rlQ·wave stations revised and updated to renecr
actual conditions, Also includes speciat leatures on The Fu­
lure Regulation 01 High-Frequency Broadcasting. scar Ac­
tivlly in 1985, Technical Innovations at Radio Nederland'S
New Transmitting Station, and more. 600 pages, paperback,
$t 9,95. Order I B097,

The Shortwave Proplgatlon Hanelbook, 2nellel.
by George Jacobs. W3ASK. and Theodore J, Cohen , N4)()(
Anew. revised e<l ition 01the pcputar gUide toall your propa­
g.ation needs. Contains up-to-the-minute inlormation and
charts, andguides you through producing your ownpropaga­
tion data, 154 pages. paperback, $9.95. Order , Ct37.

Am.co Am.llur Riello FCC TIlt Manuall
Each book contains the latest FCC VEC test Questions . ptus
AARL muttipte-choice answers followed by a complete, sim­
plified discussion 01 each question wntteo in an easy-to-un­
derstand styte
Novice CIIII , 64 pages, paperback. $2,95 Order rA 22t.
GIInlral CIIiS, 128 pages, paperback, $4 95 Order I A034 .
Advanclel CII.. , 128 pages, paperback, $4,95, Order I A035
Edra Clln, 128 pages. paperback. $4 95 Order I A220,

Rny Toelly
by Dave Ingram, K4 TWJ
Abrand r\6W. completelyup-to-date handbook on RTTY, cov­
ering thelatesl uevercpments and tecancees. ptus use oIthe
home computer tor RTTY. tllustratfl{\ with photos. diagrams,
station setups. and ATTY gear. t12 pages . paperback.
58.95. Order fC211.

Vlrtlcal Antlnna Handbook, 2nd ld .
by Paul a.Lee. N6PL
Out of pnnt for severa l years, nus classic has beenreprinted
wnn updates, inclUding an addendum on antenna design lor
t60 meters. Other sections include feeding and matching.
short vemcars. grOUnd effects . and much more, 139 pages.
paperback. $9.95 Order fC208.

Thl Complete OX',r
by Bob Locher, W91(NI
Covers every significant aspect 01OXing from how to realty
listen to how 10 snatch the ra re ones out 01the pileups. Also
includes advice on siting. equ ipment seecsen. and anten­
nas 187 pages , paperback , SlO.95. Order 16209
Conftellnltal FrlQulncy ue . 6th lei .
by Perry Ferre ll
Tile latest available info rmation on the most interesting com·
mencauens stations on me shortwave bands listed by Ire­
ouency and callsign , Now arso includes RTTY stations , De­
tails schedules. emergency ctannets . alternates, and lOS
304 pages, paperback, $13 ,95. Order rGt96.

Thl Raello Publicallon$ Group-Th. " BIIt Orr Strlll$"
These easy readingclassics be long in the library 01 any active
ham, Loaded with crecucet how-to information, With tables.
charts. and formulas arranged for handy reference
Beam Antenna Handbook , 200 pages, paperback. $7,95, ­
Order I R143
Wire Antlnnn, t92 pages, paperback, $7 95 , Order ' f!144
Antenlll H,ndbook, 192 pp-paperback. S795. Order I R145.
Cubicil OUlel Anllnnn, 112 pages. paperback, $6.95.
Order ' Rt46,
VHF Hanelbook, 336 PP paperback, Slt .95. Order I R147
Intirferinci Hlndbook , by W fl. Nelson. 247 pages , paper­
oace . $9.95 Order IIIRt 72,

Ameco Novici Code ,nd Theory Pickage
Acomplete training package containing the 128-page Novice
theory course and a50-minute codecassette, which teaches
how10sendand receivecodeUPto8words per minute, and a
32-page book, Also inctuded are FCC- lype code and theory
examina tions to help even a rank beginner get a licket fast l
58 50 Order ' A024
A,e1lo H.ndbook, 22nd ed.
by en Orr, W6SAI
A state-of-the-art , single-soorce reference on raee com­
munications and theory for rams, prolessionat cos. teens .
and engineers, New coverage includes solid,slate cevrces.
Yagis and quads, and h.l, amplifier designs. Aeaocs-cn in­
struction manual, as well. I l f8 pages. hardcover. S39 ,95,
Order 15197,
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TME BEST PLACE 10 BUY, SEll 0<

TRADE NEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX 1111·Q . PLACENTIA.CA 921110

(1\ ~l 632· 1121
po _ 01'-" __

,~-

ONEYEAR U.s. SUBSCRIPTIONS
110.00 - :JrdCln•• 11S.OO - 1., Cia• •

"'35.00 . W.II.... - 3td Cln.
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CQBOOKSHOP

QTY. ORDER'

78 North Broadway, Hlckswllle, NY 11801

TITLE PRICE TOTAL

0,..,., Total L .....J

Z1p _

• Book TotalShlpplng charges 12.00 PH o<def. Shipping chargel
wal..eel on on:IIq 01 "".00 or ..-,. Book. Ihlppe<l
_, wly. All o<defl Irl proc8lHCl lhe day they are
rece/Yed, but p..... ,lIow 30 day. lor dell,"", wllhln
North AnMorIca.

o Check 0 ....tere.reI 0 VISA

C.rdNo. ;ExpI... _

X

N.... _

Add,.••' _

Clty _

State

8AlUNS
Glt POWER to your antlnnal Our Batuns are

atready wound and ready lor lnsllttlt ton tn your
Iranamltch or you may enctoee thlm in a
wealhlrprool box and connect them dlrect ty at
theantl nnl. They are dellgrMd for 3-30 101HZ 09­
efilion. (S&e ARRl Handbook pages 19-9 or
6-20 l or const ructton dlt,lI,.)

100W.1I~" t:l ,I:I , .... 1:1""""'_-__) 1 '.50
Uo........lT !CII1 KWI4:1""""'-' 13.50
~T !CII2KW C4:1....,....ncel 1•.00
~IT !CII,KWCI;"I:I , :I_.-j 1S.00
~lT'.n !CII2KW(t:"I:I , :I__1 17.50
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It looks good on paper, but howdo you know it
works? In this second of two articles WIXI
explains how to answer this question.

2400 Baud Packet and
Bit Error Rate

BY PH IL ANDERSON, WOXI, AND TOM POLCYN ·

sync add ress commiilnd data CRC
- - - - ------- --- - - - - ---- ---

.bytes 1 14 2 64 2 ...644 bit s

A "t yp ical" Aek Packet

.by tes 1 14 1 0 2 - 144 bi t s

Fig , I-A "typical" data packet.

As packet channels become more coo­
gasted, il is logical to consider faster
speeds for packet transmissions. With this
in mind, several questions come forward
immediately. Is i1 possible to double the
1200 baud packet rate in use today without
modifying the 2 meter radio in use? Is it
possible to obtain a reasonable bit error
rate or receive enough packets without te­
Iry at a higher rate? Can the equipment be
inexpens ive? Could a new 2400 baud TNC
be made compatible with existing TNCs
and packet communicators?

Since 2400 baud telephone modems ex­
ist today, the answer to the first question
would seem to be yes. Voice-grade tele­
phone lines and VHF 2 meter channels
have similar characteristics . The audio
passband of a typical receiver is wide
enough, and given a strong enough signal
the channel should support 2400 baud as
is . No interference from other stations, of
course , is assumed.

Since most TNCs have an externa l
modem port that supports 2400 as well as
1200 (command: HBaud 2400), a working
2400 baud modem could be supported by
early TNC designs . Cost , of course , is an
unkno....vn unt il the modem is designed and
production planning and parts ordering are
est imated.

Assuming all of the above would have a
favorable outcome, the basic question of
2400 baud packet comes down to whether
or not a TNCwith modem can be made to

"Kantronics. 1202 E. 23rdSt., Lawrence,
KS66046

'Tests on the Kantronics VHF-I200 mo­
dem using the WorldChip werepertormed
fast April by Steve Goode, K9NG. and the
resufts were forwarded to PhifAnderson.
WftKf.

'V.22bis , " Data Communications, " April
1985. p. 117.
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operate at 2400 with a limited number of
retries. To answer that question, we de­
signed and tested a CCITI V.26 modem
(2400 baud) and attached it to a modified
Kantronics Packet Communicator . The
KPC also included the standard 1200 baud
FSK (Bell 202) modem, implemented with
the World Chip. We also attached a copyof
the same V.26 2400 baud modem to a
TNCl for the distant link for tesllng.

The KPC-2400 was then subjected to a
series of bit error rate tests,and the results
were a bit surprising . Bit error rates for the
2400 baud differential phase shift keying
modem (DPSK) were about equal to those
for the standard KPC 1200 FSKmodem.ln
addition, earlier tests' showed that the
KPC modem at 1200 baud was about 1V2
dB better than the regular TNCl discrete
modem.

These results are similar 10 a com­
parison made on telephone modems with
various modulation schemes.r The theo­
retical best performance of a 103 modem
(300 baud, FSK) is based on one error or
less occurring out of 100,000 bits sent ,
when the signal is 4dB loude r than the in­
band noise .This number is called the sig­
nal-to-noise ratio(SNR). Most 103 modems

! onthe market today do not perform at this
" best" dB level; most test with a bit error
rate (SER) of 1 in 100.000 at from 8 to 10
dB. The212A modem (1200 baud, DPSK)
has a theoretical best at 7 dB with typical
performance at about 14dB.The V.26TER
telephone modems have a theoretical best

, performance at one bit in 100,000 at aboct

10 dB. Actual off-the-shelf units test at
about 17 dB. So, it would seem that our
V.26 DPSK modem lor the radios should
be within 3 dB of the 1200 baud units . In
fact. KPC2 (1200 baud FSK) and KfI().24oo
(2400 baud DPSK) BER tests were about
equal.

Packet Retries and
The Bit Error Rale (BER)

While BER is the unit of measure for per­
formance for telephone modems. it is a bit
hard to relate to packet radio operation. As
packet operators we are most interested
in the number of retries necessary for a
good aso or f ile transfer .So. let us digress
here to calculate the probability of re­
ceiving a packet given a certain BEA. We
can then relate SEA with retries on a
packet channel.

First, let us arbitrarily define a typical
packet and packet exchange. A typical
data packet and the corresponding ac­
knowledgement packet are shown in f ig . 1.
The first byte of the data packet is the
sync-header. Following that, let's assume
14 bytes of addressing .Then let's include
2 bytes of command and 64 bytes of data
followed by the CRe which is 2 bytes.That
makes a "typical " data packet equal to
about 664 bits. Then we must include in
any packet exchange the return or ac­
knowledge packet. let's assume that this
packet includes the sync-byte. 14 bytes of
address,one command byte. and the CRe
bytes : this totals 144 bits . So, the trans-
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5 0 REM
100 PR I NT "PRP" , " EtE R"
110 PRINT "---" ,"---" . PRINT
12~ BER - .~0~001

130 FOR I - I TO 2 0
140 PRINT ( 1 - EtER ) ... 800,BER
150 BER _ BER + .00005
160 NEXT I
170 END

BER is also shown in fig. 2. The formula
wou ld be

PAP (digipeated) = (1 - SEA exp o1840.
or PAP = (1 - BER)'&<o

Note that a SER of about 1 in 10,000 only
guarantees a PAP (digi) of 84%!

:5 .:5 1E-0 4
6 . 01E-04
6 .:5 1E-0 'o
7 . 01000001 E-0'o
7 .:5 10 0 0 0 01E-0 'o
8. 01000001 E-04
8. 51000001 E-0'o
9. 0100000 1E-04
9. 51000001E-04

T WO STATIONS

] RUN
PRP

• '3981621 31 lE-1lI6
. 9 10 426 6 89 5 . 1E-0 5
. 83039 8 '052 1 ,01E-04
.75 7 402 10 4 1.51E-0'o
. 6 9 0 8 19'0 2. 0 1E-0 'o
. 6 3 008 6 8 2 2 . S lE-04
. 5 7 '06 9 0 8 8 1 3 . 0 I E-0 4
. :52 4 16 2 4 16 3 . S 1E-0 4
. 4 78074B2 4 'o .01E-04
. 4 3 6 0 3 7 5 7 2 4 .51E- 04
.397694699 5 .0 1E- 04
. 3 6 2 7 2 18 6 4 :5 . :5 1E-0 4
.3308230 1 6.01E- 0 4
. 3 0 17278 1 1 6 . 5 1E-0 4
. 2 7 51 9 0 3 :56 7 . 01000001 E-04
.25098:578 2 7.:51 0 0 0 001 E- 04
,2289 09108 8. 01 00000 1E-04
.2:08773354 8 .510 0 0 0 01 E- 04
.190 4 07795 9 .01 0 0 0 0 0 1E-04
. 17 3 6 5 7 12 6 9 . 5100 0 001E - 0 4

DIG IPEATING

• 6434433:54
. 61819938:5
• :5939 4 4 4 12
. '!i7 0 6 4 0 0 7 1
.54 82490 3 8
• '!i2673 5 '!i62
• ~06065291
. 4 8 6 2 0 5 0 2 7
. 4 6 7 12 3 3 4 2

Bit Error Rate Testing
At 120012400 Baud

As outlined above. a SEA test was per­
formed on a KPC-2400 at 1200 baud (FSK)
and at 2400 baud (DPSK). The test ar­
rangement was as shown in fig . 3. The

BE'

I E- 0 6
5. lE-0:5
1. 01 E- 0 4
1. :51E-04
2 .01E- 04
2.:51E- 04
3 . 01E- 0 4
3 .5 1E-04
4 . 01E- 0 4
4 . :51E - 0 4
5. 01E- 04

• CALCULATE P RP FOR BER

• KPC24~~ BE R TESTI NG• .

lLIST

re " M
0

2. 'EM
0

3. 'EM
0,. 'EM
0

) RUN
P PP

. 9 9 9 2005 1 1
. 9 6 0 0 2 0 3 2 2
. 9223 7 4286
. 8 8 6 2 0 3 0 9 9
. 8 5144 8 705
. 81 805 :5:52 2
. 78:59704:53
. 7 :5:514 202 9
. 72:5:52 16:56
. 6 9 7 0 61 7 7 3
.6697 16 9 3 9

mission of one typical da ta packet w ith
acknowledgement consist s of about 800
bits.

Then, given the BEA of the packet
TNCs, what is the probab ility of receiving
a good packet? The probability of receiving
a good bit is 1 - the probabil ity of not
receiving it , so

Probabi lity of Receiving a bit (PAB)
= 1 -BER

Then, the probability of receiving 800
bits, or a proper packet exchange, is

Probability of Receiving a Packet (PRP)
= (1 - BEA exponential 800,

or PRP = (1 - BER)800

The probability of receiving a packet ex­
change given the BEA of the TNCs is
shown graphically in fig. 2. Note that the
probability is over 90 % whe n the BEA is
better than 1 bit error in 10,000. More es­
rors than this would imply more retries. A
BEA of 1 bit in 1.000 indicates only a 44%
change of correctly sending the packet
with acknowledgement .

If we decided to digipeat, 56 bits would
have to be added to each packet address.
This would give the typical packet and
return packet a total of 920 bits . In addi­
t ion, with digipeating the data packets
must be t ransmitted twice (once through
the digipeater) and the acknowledgements
must also be sent tw ice.The probability of
digipeating a data packet correctlyversus

,

$129.95
(C6ol VerSiOn)
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Fig. 2-Probability of receiving a packet
versus BER.

m~

BE'

Two n at ions .. __
./'

~' "" "" ""
/o'---L-~,----,o,.---:!:,,---

'00

set toprint on its screenthe numberof mis­
matches and the number of bits sent.

Initially, the locpback was made up of a
straight wire. We wanted to check that the
"perfect " di rect-wtre channel would per­
form without error ; it did.

Next, we attached the radios back-to­
back and performed tests at 1200 and
2400 baud. The BEA at both rates was
about the same, consistently under 1 error
in 10,000. Volume on the receive radio
didn't seem to make much difference with
the OPSK mode. In addition, it was possl-

computer isused to set properparameters
within the KPC-2400. It isalso used to send
and then receive a pseudo-random pattern
through the modem. The radios were at­
tached to simulate the radio path. A dum­
my load was attached to the transmitter.
Transmission level was regulated by the
adjustable power output levelonthe ICOM
271.

The test isperformed by looping theout­
put of the transmitter back into the re­
ceiver andcounting the numberof bits that
do not match over time. The computer is

--------7 Computer

Receiver

Out ~

Fig . 3-BER testing arrangement.

l OOP ._
Tran. miner •

ble to detune the receive + or - about 4
kHz and the test continued to produce er­
rors at about the same rate.This was prob­
ably due to the linear nature ot the FMde­
tection process,

Conclusion
With these tests completed, it seems

that the initial questions are answered in
the affirmative. It Ispossible to operate at
2400 baud and transfer packets with a
good retry count. Bit error rates are com­
parable to that with 1200baud FSK mod­
ulation, assuming equal channeland radio
conditions. In addition, and perhaps the
biggest point, it is possible to operate at
2400baud without radiomodification. We
used an ICOM 27H, an ICOM 27A, an
ICOM 271, and a Kenwood TA-7950.

Inaddition, we tested the modemas an
attachment to the TNC1, separate from
the KPC-2400 where it was integrated.The
same results were had. One interesting
point is worth mentioning here. We found
that the KPC microcomputer had the
speed to handle the HOLC in software at
2400 baud and keep up. The TNC, of
course,uses ahardware HOLC chip at ex­
tra cost.

In conclusion, it appears that 2400baud
OPSK packet could be auseful addition to
the amateur packet community, consider­
ing the crowding and congestion that is
already upon us. Such an addition would,
of course, be most useful if it were down­
ward compatible with extstmq TNCs; that
is, if the new 24DO-baud TNC could also
operate 1200by software switch . mI.

II
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II mon th ly 'ttS'ufe by

ADRIAN WEISS, K8EEG

THE ART OF VERY LOW POWER OPERATING

QRP Field Day 1985 Results

The old axiom claiming that spring turns a
young man's fancy 10 love maybe true in most
cases, but ret in regard to radio ama teurs. To
them, the coming of spring means that FieldDay
is not far behind ! This is especially true 01 hard­
core QRPcontesters who've spent the months
since lasl Field Day agonizing over their mis­
takes and the " if we'donlydonethisorthat" op­
liOns that could neve put them over the top!
Now's the time to put together an improved
strategy whiCh benefits from last year's blun­
ders.And thiS COlumn can make avaluable ceo­
tribution. The reports inclUded here provide
many insights into the "eo's" and "ecn't's" 01
FD QRPing. But regardless of the individual re­
surts-cectases 01 Joy or groveling disappoint­
ment-the theme is the same lor au. operating
FD with QRP is exciting lun, especially when
away Irom the home shack, wheth er out In the
wilderness, at 14,000 It., or merely in some
termers "north 40:'

Ever since we instituted the Milliwatt.QRP­
ARCI Field Day Program as a "piggyback" ride
on the ARAl Field Day in 1970, many veterans
01 OAO club ventures have " swit ched" to the
QRP approach and enjoyed FD lor the urst time.
Others have tried FO for the first time with OAP
and enjoyed it. Operating inthe bedlam of FO is
not easy for anyone, ORO or QRP, but there's a
big difference in the amount 01 satisfaction that
can result Irom a good ellort. With ORO, only the
raw numbers count-either you make thou­
sands 01 esc's or you're some kind 01 lid. But
with OAP, making any contacts at all Is satis­
fying to start with, and making a lot of them is
even more satlslying I You ha ve to start some­
where. I don't o flen like to think of my first FD
with OAP. I was loaded for bear: borrowed WI
van for comfort : pre-installed 900 It .longwire for
that necessary edge; fcmenrew 2 watt rig for
40l2OI1 5m; food, beer, and everything else Ilig­
urad I would need " 10 shOw 'em." Results? A
crurrimytotal 013 (Yes, 1,2, 31)050's and J(XX)
mosquito bites! I mention this in passing not so
much to tarnish my image as a seccesster
QRPer,but to remind you fellows wno are enter­
laining the idea 01 OAP FO that everyone has to
start somewhere. If you takeme upon the invita­
lion to IryOAP FO,I hereby give you permission
to compare your first FO results with mine.
When the guys at the club kid you about your low
OSO's total , you can respond with something
like: "Heck, that shows how Ignorant you guys
are. Ever heard 01 Ade, K8EEG/ W0RSP,the guy
who writes about OAP lor CO? Yeah, mat's the
one, Heck. I beat the pants all his first FD score,
not even in the same ballpark with minel " That'll
be okay with me as long as it stops shOrt 01
outright slander, I dohave an image to preserve,
you know.

Before getting to the reports, let's have a look
at the overall picture. tastveerwas the firsttime
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QRP Field Day ClUb Standings
Top·20 Club Scores 1979-1984

Coli y,,, OSO', so,,,

1 N4BP '82 1170 7170
2 , K9NG o '85 503 8186
3 K8BX '81 8S4 5274
4 , K9NG o '.. 418 5186
5 W3TS '.5 776 4806
6, N6UU '.. 731 4536
7, K8lF 79 732 4488
e N2RI '.3 699 4344
9. NSAF '.2 885 4260

10 , K81F '.2 884 4254
11. W2LZ '.5 867 4152
12, KN9W ' . 3 643 4008
13, W2lZ '.3 637 3972
14 . AC2U '., 627 3912
15, N2RI '.2 625 3900
16, W3TS '.. 597 3732
17, W6SKO '.5 589 3684,. WB9JVX '.2 584 3654
19 K81F '.. 588 3558
20, N2AI '., 555 3480

·One-watt club entry.

OAP FOers could earn the Mill iwatt Achieve.
men/certificate byoperating In the under 1 watt
category. W9PNE and K9 NG qua lify for the
award this year, Note thatthepower multipl ier
for the 1watt category is x 8, but x 4for 5 watt
stations. Ten hardy ORPers took up the chal­
lenge along with top-scoring Club entry K9NG .
This year shows a total 01 twelve 1 watt entries
(K9NG and KA4lKH in the club category includ­
ed), a good surge of interest in " mill iwatt ing"
that also is evidenced in the entries for the QRP­
AOCl's Spring and Fait OAP OSO Parties. And
the "mnnwarters" once again put in a respecta­
ble pertormance. Considering the combined 27
entries in the one-transmitterltwo-operator, 1
watt and 5 watt categories, " milliwalters"
placed 3rd, 6th, 7th, and 8th in terms of totat
OSO·s. KN1 H's 373 OSO's was a bit snort of
W81 lC·s outstanding 1984 total 01 425 OSC's,
but not far behind. Half 01 the "milliwatters"
posted more than l 00050 's , Two "milliwatt"
entries really pushed the limits. WB21PX posted
14 OSC's with 100 milliwalts output. and hidden
in W9PNE's 225 total a re 38 050's at 100 mi l­
liwatts! These are remarkable results In the coo­
text of the intense compelitionof FQ. They also
reveal that there are some realty super opera­
tors out there during FD whO are sharp enough
to copy a 100 mw signal. The 5 watt category
shows a general increase in OSO totals when
compared to last year's results.The top three 5
wan enmes exceeoed last veers " normal" up­
per limit-excluding big gun N4Bp·s astounding
1046 OSO's-and W0KEAJ KA0KAW almost

broke the 500 level. l et' s get on to the repo rts.
starting all the milliwallers with Tom JOIIIS, KR2V,
sounding the "converts' "theme:

" My normal FD activity has been operating
from the van with 100walts using a 40 It. push­
up tower and 2-e1 Quad00 20 meters. This c0m­
bination puts out a temrc signal. but it just didn't
seem to me that this was all there was to FD.
The '85 FDwas the year for a big change, and
it found me and my 11-year-olddaughterTanya
(chiel COOk and bottle washer)heading ronn 10
the Adirondacks. During lhe year I had pur­
chased an Argo 509 and used it with my more­
bander with great success, but I wondered hOw
it would work with simple antennas and contest
OAM, We operated from a tent at a sta le camp­
ground with a dual-band lull sloper with reflec­
tor,Joining the few' 1 watters ' active during FD.
The contest was unbelievably slow-starting lor
us, wi th only 6contacts the lirst houri It seemed
that no one could hear our signal, and I won­
dered, ' Is this power class even worthwhile? Af­
ter all , isn't a contest aimed at logging a maxi-­
mum number of contacts?' Things did get a Ut­
tie rosier later on and we managed a reasonable
score of 70 ON and22SSBcontacts. However,
Iam sure I have never worked SO hardfer so lew
contacts! Whatabout nelCl year?W~, we'U be
cot there again with QRPON and probably a bet­
ter antenna setup. How did I ever get into a crazy
hobby like this anyway'?" That's the spirit, Tom!

Tom, KR2V, inside the roomy tent for his first
ORP FO. A hOmebrew table (legs are four
lengths of~ inch pipe inserted into pipe mount·
ingflangeson2)( 4's at each endof the """ inch
pIywoodtop-neatf)mounts the Argo 509and
accessories. Tom went the milliwatt route first

timftout.



QRP Field Day 1985
One Watt Stations

Station CW sse TotalOS08 Tolal
*KN1H 264 109 373 4626
W9PNE 225 0 225 2850
NJ 7M 215 0 215 2730
KK 7CIWB7BIV 190 3 193 2466
W1XH 139 1 140 1830
KA2V 70 22 92 1254
NS6X 70 70 640
KV7X 31 0 31 522
KA9HAOf7 17 3 20 390
WB2IPX(100 mw) 14 14 318

Five Watt Stations
*W0KEAlKA0KAW 417 69 486 3066
W0UY/K0WRY 151 229 380 2430
N2AI 269 84 353 2266
N9DHX 0 305 305 1830
VE3HIE 184 0 184 1254
WD5BAR 149 0 149 1044
W6YVK 0 149 149 894
WD9AEU 11 0 26 136 816
NU4B 103 103 768
N0BOW 0 76 76 606
KTIH 29 61 90 540
NM7M 60 0 60 510
WD9EGW 64 0 64 384
KA2KMU 35 35 360
KH6CP 17 16 33 348
KA50AP 21 0 21 276
KA0FDL 0 30 30 180

Club Stations
K9NG 461 42 503 6186#

*W3TS 491 285 776 4806
W2LZ 667 0 667 41 52
W6SKO 411 178 589 3684
NCOO 58 189 247 31 14#
W0VM 427 427 2712
KA4LKH 23 274 297 1932
K5IS/N 5AE 138 70 208 1398

• Award winners .
# One-watt club stations.

Randy, KA9HAOn ,at his Mogollon Rim 8000 ft.
AZsire, Seems like a novel solution to treooer­
ating position problem, with the Argo 515 and
accessories on the rear floor of the station wa­
gon and solar panel leaning against the bum,r
er. Dipoles for 40/20115 meters are hung from

trees and the tent provides living quarters.

Chuck Lindsay, NJ7M/ex-KA7PMP, prepared for
FD by revamping a "basket-ease" Argosy that
he picked up fo r $75, fixed for another $25, and
added a CW filter for $45. Then Chuck attacked
the current-drain prOblem : "As designed, the Ar­
gosy used 3 amps to produce 4-5watts ou tput,
since the LO-HI power switch simply changed
the bias level on the drivers. By running the ou t­
put directly from the driver pair , I managed to
get the current down to 1.4 amps at 4 watts and
850 ma for 1 wa tt output. Also, I changed the
AGC time-constant, added an AGC-defeat
switch and front-end attencator fo r some RF
gain control. I fou nd a nice north-south ridge on
a mountain north 01 town with a couple of ta ll
fi rs. Used a sling -shot, 3 oz. weight , and 20 lb.
monofil to get a pilot line up at 78 ft. and th en
hauled up the extended Double-Zepp fed with
open wire and rigged so that I could use it on
40m at night and th en short out sections to op­
erate 20m tne next morning . It worked very well
and I was very surprised to work many east
coast stations on 40 with no repeats needed."
Chuck's 215 contacts show what a good ent eo­
na will do !

Les Shattuck, WB2lPX, new president of the
ORPAmateur Radio Club International,wins tnls
year's " pur ist" award: "This year I had only a
short time to operate, so I decided to try some­
thi ng different . Yes, very d ifferent-1 00 milll­
watts output from a crystal-eontrolled, single
2N2222 transmitter whic h I bu ilt a lew days
before FD. My antenna was a t rap vertical w ith
several radia ls,and I used the Arognaut lor t he
receiver (I really took lt along because I didn't
think I could make any OSO's with this power
level). Not much time, but very surprising re­
sults. You can just imagine how I felt when I
made my first 100 milliwatt 050! And 14 050 's
later, J am a born-again milliwatter!"

AI Bates, W1 XH. points out the trials and tribula­
tions of lone ranger versus club outings: " Iwas
talking to another ORPer who was also Class 1B
this year. We both came to the conclusion that
one person portable is a bummer. FD is more
enjoyable when you are pa rt of a multiple
transmitter/operator station. You get to try and
compare other people 's rigs, to try new and ex­
otic antennas. You get more help during station
setup and tea r-down, w ith someone to take care
of the food and public ity and other little deta ils.
You get 10 swap war stories over a cup of coffee
at 3 AM Sunday morning. You get to stand back
and say 'I am a part of all this' !" Randy James.
KA9HAOI7 , seems to feel the same way: "I've
been in AZ since October '84 and I'm wonder­
ing where the CAPers are in this state? Al any

Say You Saw It In CO

rate, going solo for CAP FD was pleasant but rot
too eucceeenn . The site was on the Mogollon
Aim at 8000 fl. with many tall pines for dipoles.
The 20050's area result of 7 hours of operation
with the Argo 515 cranked down to 800 mw. I got
bored and decided to pack it in after that. Maybe
next year I'll meet some other AZ OAPers and
get a real FD effort going." Incidentally, Aandy's
OTH, if any takers are reading this, is 5151 E.
Presidio Ad. , Scottsdale, AZ 85254.

Legendary rnuuwatter Britt Anderson, W9PNE,
the guy who showed the world what mnuwatte
can do, gave up on Saturday setup because 0/
thunderstorms, but Sunday made up lor that: "It
was great to find 28 MHz open. In the first hour
I had21 OSO's on that band. all with 100mwout­
put. Results on 28 MHz were tremendous at this
power level and good on 14 MHz, but nil on the
other bands." In addition to the center/ed 134 ft.
w ire at 25 ft., Brice tried out a small loop: " The
half-wave loop was only 8 ft. 11 in. on each side
and fed at Ihe middle of one vertical side with
coax. It was suspended verticaily between two
small trees with the bottom only 3 fl. above
ground. The loop circumference was only hal f
that 01 the full-wave Ouad loop and hence ex­
hibited no gain. Some direct ivity is obtainable
along the p lane of the loop and in the direc tion
of the feedpoint side, but not much. Although I
could work stations on 20 meters w ith either the

center/ed or the small loop, I had a t etter
percentage of retu rns to first calls on the loop.
Interestingly, I even had good luck on 15 meters
with this loop, tuned through the MFJ-94 1B
transmatch.1 have about a dozen different loop
antenna configurations to study this summer in
my quest fo r effective but very smaliloopanten­
nas (4 fl. square for 20m) w ith no radi als or
grou nd connections. I heard OAPers KN1 H and
W3TS once each but couldn't make contact."
They probabiy were skimming for strong srqs.
Brice!

JohnCollins, KN1H , set up on the summit of Mt.
Ascutney in W indsor, VT, which turned out to
have its drawbacks: ' 'With th e help of a pulley,
about 400 ft. of nylon line, a little trigonometry,
and the guy wires 0/ a nearby communications
tower, I got the apex of an 80m inverted Vee (fed
with open-wire) up to about 100ft. With 750 mw
I was ready to take on all comers, but the com­
merical 2 kw balun was shorted (fortunately I
b rought along a small homebrew unit), and the
AF from nearby TV and FM broadcast stations
made my memory kevers and audio filt er total­
ly useless! Then there was the OAO FD station
set up about 100 ya rds away! My band choices
were reduced to wha tever band he wasn 't on!
In spite of all, FD was still a success. Condi tions
were so goodon 80m at night tha t I made more
CSO's there than on any' other band- most

July 1986 • CO • 45



5 Watt Category
Paul Zlmmlrman , WD5BRR , tried his first ORP

FD and " tI was a blast ! This was the most en­
joyable FD to date after being licensed 20 years.
I had a really great ptace-my to-tawaterm high
in the plateaus 01northwest Alabama, way out
past nowhere w ith vi rtually no man-made noise.
One can receive UHF andVHF TV stations from
100 miles away clearly. There's enough space
for a 160m rhombic, but I settled for a t 34 fl.
centerfed and 450 ohms poIy-balanced line
hooked to an HW-9 th rough an Hn -e t rans­
match 00 40120I15 meters. Took time out for
visiting, so this year's score does not nearly
represent maximum potential. Actually, the
weakest link was the operato r! The HW-9 per­
formed flawlessly, I give if a high reeommencla·

came back after just one call, even on SSB! This
year's lesson was that even a very simple sta­
tion can be elfective at the milliwatt level , and If
you stay up late enough , the ORO station will go
to bed and you can work the world! " Indeed !
KN1H racked up 373 OSO's, enough to wa lk
away with the One-Watt FD Trophy for tnls yea r,

Jim Sltvlns, KK7C, new edito r of the ORP
Ouarterly(OAP-AACI),turned a 16-hour tr ip to a
Mercury Net convention's QAP Forum into a~
FD outing wi th Bob Joinw. We7BI¥: "I t was my
first 24-hour FD, and the first one with a
companion operator whO was motivated and
capable. Due mainly 10 working w ith Bob, this
was definitely the best ever for me. Having one
mind free to monitor, 109,cooe.and analyse the
data while the other chased contacts made an
incred ible difference in our abi lity to perceive
changes in orocaaaton and hgure out what was
happening to our signal. We used WB7B1V' s
Argo 509 for operating ,with a pair of HW-8s on
the side to monito r prepagation on other bands.
Bobtails fo r 80, 20, and 15m were a imed east.
while a G5RV was aimed north-SOuth. Our re­
SUltS are tabulated in increments of 500 miles
skip rings in Table I , and a summary by band is
helpful:20 meters-7 rocrs. 47 O5O's. Due to
a mounting mistake setti ng up in Friday evening
darkness, one tail of our 20m bobta il wrapped
around the feedline . II worked, but we found
ourselves calli ng many stations whO did not
answer, sowe switched to the GSRV.When we
called closer-in stations on the GSRV they came
back, so we never swi tched to the bobtail. For­
ty OSO's were w ith the G5RV. 40 Meters-9
hours, 81 OSO's. Nineteen OSO's with the 80m
bobtail in an hour and 55 minutes: the rest with
the G5RV, We would perhaps have been more
successful w ith outer distance rings if we had
gone back to the bobtail when the skip stretched
out. 80 Merers- 7 hOUrs, 620SO's,all w ith the
GSRV. On receve.ne bobtail overshot the near­
in stations, attenuated signals from the plains
states and Miss issippi Valley, and amplified
signals originating east of Ohio. But our 1 watt
signal just couldn't compete with the 100 wan
shQrt-skip stations lhat those eastern listeners
could copy well w ith their low dipoles."

lion for portable operation, and the built-in audio
filter made copying the chaos much easier. I
was amazed at the signal strengths at this OTH .
I had upscale readings on the s-meter nearly all
the time and operated with the speaker most of
the time. My inlention is to return to the same
spot each year , gradually improving both the
antennas and stamina of the operator ! By the
way, I have read your book TheJoyofOOP,and
o ffer compl iments and thankS for an exceuent
work .Your d iscussion of FD was very helpful in
planning .and your suggestiOnS as to proper use
01propagation turned out to be QUite accurate
in practice ! "

hm Hamblin. VE3HIE, tried out his lutureOTH :
"It was a very pleasant FD and the first from the
10 acres that we plan to retire on in only 23 more
years ! No problem from thunderstorms this
year. The XYL supplied sustenance while in­
laws Nel and Seab, VE30BS, klbbitzed. I used
the tune-and-pounce method, tuning as fast as
I could with minimum audio selectivity on the
Argo.This was my 10th ORP FD since 1972 and
it turned out well ."

lMTy M.so, NU4B, also found some elevation
for his effort : " I set up srccco my parents ' land
ooChilho ...ee Mis. in eastern reroeseeeercoo­
erated my HW-9from the rear seat of a Subaru
hatchback using a 40 meter d ipole and 2~1e.

ment wire Yag is for 20 and 15 that I found in CQ
a while back.ThiSwas myfirst time QAP SOIO,so
I hadagoalof10005O's,whiCh wasn 't hard at
all .Thebiggest thrill was hearing HP1N;caliing
CO up in the high end of 20m and then working
him ! It made my Saturday night even though f
didn't list him in my entry. I had a great time! "

Ken Horning , KA2KMU, acted the "free spirit"
at a price: " I decided to go it alone this year.The
Cape May county ARC had a secure site, a gen­
erator to recharge my battery , and a b it of food
and dr ink , so f fig ured why not? I tOOk a litt le
gocxk\atured r ibbing for beir;3 'exclu sive' and
for hicling my linear in the toolbox, but members
and visitors alike were admitt ing that ORP was
indeed a serious and viable tecet of amateur ra­
d io. My log isn' t rea lly impressive as FD opera­
tors go, but I worked out on four bands w ith my
HW.g and a piece of w ire. I enjoyed the activity
and I had space for a 150 ft . w ire , somet hing I
don't have space for at home"

Tom uppln, WIUY, and Kent Hoskinson, KIWRY.
capitalized on their experience last year: "En­
closed are the results 01 our second ORP FD,
much improved, A a-element tribander up about
30 ft. proved 10 be the best addition in equip­
ment. Our score wa s also boosted by operating
the ent ire 24-hour period rather men for 19
hours as we did last year . SSB operation on 15
and 20 meters was more fruitfu l than we ex­
peeted and proved to be very helpful in racking
up the contacts, Worked 47 states thiS year, but
I think tha t Maine ha s fa llen olf the edge of the
earth-didn 't hear a peep from there !" KH6­
land may not have tanen orr. but it seems close
to the edge according to lactllry uu, KH6CP, and
partner AH6EK : " Vertical curtain arrays were
used to Obtain the low-angle rad iation needed

Because of Ume restrictionS, Charlie, KAflJFDL,
onIyma naged to getas far as theplcnic table in
thebackyard. but his smile shows that even that
far makes a difference ! The 30OSO's he made

in 2 hours helped

for FD from here. The 1 watt level from the Argo
515was used for OSO'swith KH6's on40 me.
ters. But short 20115 meter openings kept the
score down." Fifteen of their 33 050 's were
w ith KH6 stations, but they worked K6DYP on
40m and the rest of the mainland stations on
20115 meters.

Brad Hutton , KT1H, wa s kept from portable
opera tion by o ther dut ies, bu t managed to
operate a bit from the home OTH and ref lects:
" Too bad everyone didn't go ORP. Most opera­
tors on the other end don't really believe me
when I tell them that I'm running ORP.The 'price
of admission' for running ORP is lully realized
from the flattering comments emanating from
the other end, however! " Indeed! Some days
the only nice th ing I hear is from a ORO type on
the other end

Ctllrles Bright, KAlFDl, hoped toget out in the
field alter reading last year's FD report here, but
couldn't, so hewentat it 1E Irom the pic rjc table
in hiS backyard: " My setup consiSted of my Argo
509 and motorcycle battery and Hustler 6BTV
verncar. I only had a chance to get in about 2
rccrs. but did manage 30 contacts in 25 sec­
tionsl24 states. As an added bonus, my 050
with KNM resulted in a OSlfrom my 49th state
toward WAS ORPon SSB Only South Dakota to

''' Ahgo . yes ...
Bob Brown, NM7M, who taught physics at

Berkeley before retiring to Anacortes Island,
WA, heads up the " o ld dogs-new tricks" cate­
gory this year: "Even though I was first licensed
in '37, this was my fi rst effort at FD. It was my
hope that It would have gone better, but I had to
pull the plug early . I learned lot, and if I g ive it a
try again next year, I'll know how to play the
game. On the technical side, I rea lly saw the
limitaliOnS of the Ten-Tac Argosy II, partiCularly
w ith that cursed AOC always on. With a heavy
mix of ORO statcos in the contest.all it took was
one dot or dash ena nearby IreQuency to w ipe
out the signal of the guy I was working I The
other th ing I learned is that a d ipole up here in
the northwest corner of the country is realty silly.

Rings 7109Ring 2 Rlng 3 Ring 4 Ring 5 Ring 6
25 3 2
4 1 1
t2 t o 14 7 1

Table 1- DistributiOn of contacts by distance ring-KK7G.

1985 Field Day at lake of the Woods, Oregon
(Each ring represents an increment 01 500 miles)

Ring 1
32
39

3

80m

"m
20m
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When is Microlog going to get into Packet?
Thanks for waiting , you'll be glad you did.
We've pocked a lot into the ART-1 , because we
knew you wonted a truly A ll-MODE Remote Ter­
minal, without any extra pieces or RATIS nest of
wiring required, and, 'NO COMPROMISE' perform­
ance. Start now with full capability Receive &
Transmit on RTIY, CW, & AMTOR for $199, and
later add Packet capability Inside the shielded,
all -metal ART-l case. Plug in the ART-1 with one
cable to your computer, make the connections
to your radios, and forget it. A ll control functions
and tuning indicators are via the keyboard and
video. Small enough to go anywhere, and cvoil­
able now for your Commodore 64/128. Packet
operation uses either TAPR compatible , or easy
Microlog direct control commands not possible
with conventional ASCII terminals. Pocket
option includes a separate internal computer
enhanced demodulator optimized for 1200 baud,
and dual-radio support for HF & VHF. It's like
having two interactive terminals . (What good is
a multimode unit that can only connect to ONE

radio?) You've come to expect performance and
value from M ICROlOG, the A RT- 1 delivers!

Here are a few of its many features:
• on screen tuning indicators · full or split­
screen on a ll modes . auto-load memories
• output to commodore prlnters e full speed
operation , morse to 99 wpm. Baudot to 132
wpm , ASCII to 300 Bc ud e 4 mode AMTOR
• WRU • independent RX/TX normal/invert
• pitch reference CW tuning . real-time disk
ccmmunicction e break buffer . random code
qenerctor e RX/TX of basic programs . 24 hr.
clock e no extra power supply needed when
used with Commodore Computers e unshift on
spoce e foxtest and more.

MICROLOG
INNOVATORS IN DIGITAL COMMUNICAnON

18713 Mooney Drive Gaithersburg, Md. 20879
301 258·8400

CIRCLE 1120N READER SERVICE CARD



have a few permanent converts! We had Quite
a tewOkHimers dropby woeoteneeeo us with
tales of the Old days, Our most 'mature' visitor
was Green, W4GBR, who is pushing 90 years
and has been in amateur radio since they used
smoke-signal CW. A11-in-aIl, it was an enjoyable
occasion for everyone and I'm very glad matt
put out the invitation!" Good etrort. Barry!

Veteran Bob Spidell, W6SKQ , led the "Zuni­
loop Mountain Expeditionary Force" (including
N6LZN , KF6BC , K6MDJ , and N6GA) to a 7100 tt. el­
evation and an intensified effort to lind the ideal
combination of antennas. A Zl-Special from
earlier years was used on 15 meters. For 20m,
a Six-Shooter Broadside Array at 90 ft . above
ground was finally hung: "W6SKQ tried to lop
the 90-100 It. pines with his accurate arm, but
after severauenures. opted for the trusty sling­
shot approach. We fed the array with 3000nms
twtrseao." A 2-element Delta-loop wire beam
and a full-wave loop for 80 meters completed
the antenna setup. Bob compared 20m results
with last year: "Operation on 20m appeared like
it would last all night gi'o'en the way all operators
attested to its effectiveness. I should note that
last year we could not hOld our own on 20 SSB
with the Vee-beam, but with Ihe Six-Shooter Ar­
ray we had no trouble-just knocked 'em all
one by one with ease. When we shifted opera­
tions to 40m and tne Delta-loop beam, it work·
ed flawlessly, starting out with OSO's with NJ,
OKLA, SO, MT, MI, and CT- not bad lor 2,4
watts output! This continued all night With
K6 MDJ at the controls. We were all im­
pressed-maybe a 3-element Della-loop ned
year! (Ed: With all those trees and space, why
not see if6 elements makes a difference?) But
the acm horizontal lOOP produced an interesting
insight. We worked mostly s's and 7's and not
much 01anything else, which suggests lhat il did
have a fairly high raoteton angle." The gang's
attention 10 antennas paid 011 with nearly 600
O5O's.

The WaltOn Rad iO Asudalioll , W2LZ, was out lor
its tenth consecutive ORP FD aller operating
the previous 24 withQRO. Paul Rogers. W2TFl,
reports: "We set up in a large field abort 3 miles
from Walton, Tall pines and maples around the
perimeter of the field otter excellent masts to
hang lines, via bow-and-arrow, for an excellent
array of antennas 60 It, up, including 4 dipoles
and a 40m a-erement coIinear array. A ttibancler
up 30ft completed the antenna system ." The
effort renee 667 esc's. boosting the club's p0­

snon in the Top-20 List. The PrinCipii ARC, head­
ed by BI Stocking, WlVM , has been setting up at
the lOcal SChool for several years and has stead­
ily improved. Alter a rather unsuccessful 1980
outing with generators. the group decided to
switch 10 battery power, and in 1981 made 235
OSO's, then 297 in 1982, 394 in 1983, was
knocked off the air by a storm in 1984, and has
posted 427 OSO's this year. Bill notes: ''We do
have better than average antennas for FD. Our
main antenna is a tuned doublet 132 It. long, led
with open-line, in the form 01 an Inverted-vee
with the center et eo It. and ends at about 20 fl .
This represents two half-waves in phase with a
gainofl.8dBon 40 meters, and probably more
manmetonznerc 15melers.We plan to have
a bi-dlrectiOnal QUad feci wilh open-line next year
for 20/15 meters. Vertical polarization will give
it a wide azimuttlal directivitypallern that should
get us lots of east and west coast contacts."
That sounds like a good onel

Finally, the Club Ptaque goes 10 the Berry
Mountain ARC, W3TS , this year . The club includes
W3TS, KV3V, KC3RX, WB3IDP, WB3BJV, and N3ELR,
and Mik. , WSTS , reports' ''We tried toplana eet-

Milliwatt Class
1981 K5WNH/0 239 3018
1982
1983 N0BYC 24 1 3042
1984 WatLC 425 5250
1985 KN 1H 373 4626

• One-watt entries adjusted to x 8 power mul·
tiplier.

QRP Field Day Trophy Winners
Frve Watt ell',

1970 K40CE 220 1470
1971 WAGABP 137 1175
1972 W7DRA 55 562
1973 WA5WYO · 79 1098
1974 W01YP 439 2748
1975 WB8QSM 220 1470
1976 K6TG 128 918
1977 N2AA 389 2790
1978 WA41AR 442 2804
1979 WD5BKO 287 1872
1980 K1JX · 741 9042
1981 N4BP 999 6144
1982 N5EM 259 1704
1983 WArNBW 435 2760
1984 N4BP 1046 6426
1985 W0I(EA 486 3066

NCga, Gary, N09X, and nm, W09FJP. Skip de­
scribes the group: "Our whOle ctub is a bunch
of raq-cnewers at heart, so this whole contest
scene is new to us, and we all gained a lot 01 ex­
perience and wil l do better ne xt year , Some 01
us have operated ORP belore and for others it
was a whole new ball game. It was a lillie frus­
trating to some operators when it took three or
lour calls tcaet a reply. While to us who neveco­
erated ORP, it was a joy to get a reply with the
first or second call." Skip was the catalyst. "It
look considerable convincing of our members
that we would be able to make contacts at the
925 mw level. I kept checking into our weekly
CWret wilh outputs from 250 mw to 2 w without
anyone detecting much difference." That did
the trick and the group went all out on the anten­
na: "OUf antenna was the key 10 our success,
We used a s-erement 40 meter bobtail curtain
272 It. long. II was supporled at one end by a 60
1t.lreeandattheotherbya40fl.2 x 4 mast on
a sledding hill, which put both ends at about the
same height. Boy, what an antenna!" With the
Argo and this antenna, TRAG's first outing net­
ted a commendable 247 O5O's, everyone had
fun, and thegang is looking lorward to next year
with more antennas.

BarryStrickland, KA4lKH , was another ORPer
who enncec OROers into trying ORP FD: "I pre­
fer to operate alone. but thought that recruiting
some more operators might be tnorder. Mosl of
the fellas knew thai I enjoyed most of my
operating at under 1 wall. I was generally
greeled with skepticism when I mentioned ORP
FD, but with my guarantee that we could power
up to a tremendous 5 walls and that I would set
up all the antennas, radios, camper, and cook
and supply the beer, we ended up with 6
recruits, only one of which had operated ORP
before! " Barry negotiated lor use of the local
stadium for several reasons, but primarily: "It
has 4 light poles over 80 fl. tall and 2 middle
poles over 90 It, tall. I put up 80m and 40m full­
wave loops above 60 tt. and their performance
was very good, BlJI15 meters was open and the
zt-scecrer was me 'hot' antenna, It didn'ltake
the gang very long before they realized lhe po­
tential oflOw-power transmilling. Perhaps we

The Clubs
Well,theHAHI is back alter a veer ctseorer- L "--'-'- ...J

ing over the line publicity 1gave them in last
veer'sreocrn 'They sure showed mel Asa 1 watt
club entry, the x Bpower mulliplier putlhem at
the top of the heap again, and they moved up to
the "'3 spot in the Top-20 List. To add insult to in­
jury, they included a piece o f dead weather­
balloon in their entry, presumably implying
something about the deflation of someone filled
with hot-air, if I read the message correctly.
Even if I don't read it right, all it shows meis that
the HAHI can't even work a balloon without
rendering it inoperable! Ringleader 01 the HAHI
(Harper Air Hawks) Red RlyTlDIds, KSVOl, reports:
"The HAH! took the airwaves with acoeretces.
a 509and 515, anda real tower under the beam.
(Ed. :Give up on the lower.,eplacing anti.gravity
generator idea, guys?)Two Iongwires, a vertical,
and umeo-teeoer dipole rounded out the anten­
nas. (Ed.: Almost, see below.) lightning forced
both stations oul 01 action for 3 hours, but we
claimed a new high of 503 OSO's at the 1 walt
level. Had it not been for the lightning, we could
have had around 600, which also limited us to
only 100 or so solar O5O's One problem was
the wind lorcing our eanccn vertical into the
trees and'~went the balloon.' (Ed.: See, wtlat
did I say earlier!) W9lSJ said we would fix thai
problem next year by using a cast-iron balloon!
II seems planning for the next year eyevaiuat­
ing previous results really works. We moved lhe
operating positions about 100 ft. east so we
could orient the longwires 10 favor last year's
high-density OSO areas, Worked well to the
east. but we didn't get as much from tne south
this year because of antenna orientation. We
hope more of the ORP guys wHltry 1 wall co­
eretco.r don't thiril Icould go back toa ORO FD
effort with the noisy generator even if I had to .
Battenes are a lOtquieter Besides, webeat the
pants off the local ham club and their 200
watts !" GoodshOw, renee. ONing tome rules lor
ORP FO, the HAH! is not eligible for the trophy
this year since a given station may win a class
only once each 3 years. However, the club does
quality for the Milliwall Achievement Award for 1
wall entries The TRAC (Tuesday Amateur Radio
ClUb) opted for 1 wall operation on its first FD
outing, and included Jan, .u9L, Morgan, KAgERZ,
Mike, KC9NF, Jerry, N9DKO, Don, NgEIG, Skip,

You waste hall 01 your RF by pumping it out in­
to the Pecruc.tn that regard, I'll probably work
up some sort of ,spider-web' 2-element quad.
with emphasis on a high lib ratio. that can be
suspended between trees next time. Finally, it
was a bit disappointing to hear only one other
ORPer-Jim, KK7C." Bobends his report with
a literary touch: "As T,S, ElliOt said, "That's hOw
the Field Day ends, not with a BANG but a
whimper!" Alas, poor Yorick I

Finally, Phil Krichbaum , WIKEA, and KAILRW
topped the 5 wall entries to take the FD trophy
for that class, but almost missed the action:
''We decided 10 do this FD outing on Thursday,
one day belore we gathered up the gear and
headed out We operated Irom an 'A·lrame'
cabin SOUlh of the Aspen ski area at 11,400 It
and 2 miles Irom power lines, so no noise. The
biggest problem was noise at night Irom porcu­
pines chewing on the plywood paneling, A pair
of 40 wall solar panels charged golfcart bat­
leries to power Ihe Argosy which fed a rH-3 at
25 It., an extended lepp on 40, and a longwire
on 80. This was our first try at ORP FD and hope
to do better next year!' Just remember, guys,
don't get into a territorial dispute with your roc­
turnal visitors!
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• AIR CONDITIONED - ALL INDOORS • AIR CONDITIONED -

---Atlanta HamFestival--­
WORLD CONGRESS CENTER-ATLANTA GEORGIA

SATURDAY, JULY 19TH & SUNDAY, JULY 20TH

.. . ..

·Admission·$6 Advance·$7 at the Door
(All Admissions Valid Both Days o f HamFestival)
-aeserveucns Encouraged & Accepted
·Make Checks Payable to: Atlanta Ham Festival

BOX 77171-ATLANTAm

oLocation·Georg ia World Congress Center
-Indoor Aircond itioned FleaMarket
· license Exams Given Both Days
·Plenty of Parking Nearby
l"OIiii GOO l"OOO IilJIiI'U'DO" woom:
ATLANTA HAMFESTIVAL-P.O.

HeavyDuly switch tor true
1 Kw POWER - 2 Kw P.E.P.

2 !'(»e. 2 Positian. bVposses,
Iiroeors, reflectometElfS. onte-oc
tuners. etc ,

e cs- z.z . LHF coo..,octon. ! $3.4.25°

Single PoI4l, 3 Position .
Deslc or well mount
All unused positions grounded

. CS-3G . UHf corv-::t<JS I $27.25"
_ CS-3G 8NC - BNC: conr-;I<n I $36.50"

SIngle Pole. 5 PositiOn. anunused
positiOns gounded

»cs-ea -we COl,,,,,,",,,,,, I $32.00·
. (:S.6G.fN: . 8NC co. oac'Iot${ $46.50-

• Shipping ond handling for a ny
!fam odd S2 eocn

coaxial R. F.
antenna switches

,

s.y You Saw II In co July 1986 • CO • 49



•-

book The Joy of ORP: Strategy for Success
($10.95 postpaid Irom me) which will help out
first-timers a lot. In addition, membership in the
aRP Alnlttur Radio Club Inl...natlo.... runs $6.00,
whieh inclUdes the constantly improving ORP
Quarterly lour limes per year. The club sponsors
the annual Spring and Fall ORP 050 Parties,
plus several sprints (including Novice) and re­
gional CRP nets. Send to: William K. Harding,
K4AHK, 10923 Carters Oak Way, Burke VA
220 15. The CRP-ARCI welcomes part-time
ORPers as well as diehards.

RuleslScoring: Number of CSO's x Power
Multipl ier (5 watts = x 4, 1 watt .. x 8) x Bat­
terylSo!ar Multiplier (x 1,5) + Full Portable B0­
nus (150). Only FULL PORTABLE stations elig­
ible for awards (away from AC mains, perma­
nent rome CTH antenna structures, and home
fac ilities).

W3TS himself doing what every homebrewer
does-operating FO with his personally de­
signed suitcase 40m transceiver (actually,
about the size of a textbook) Which was featured
ina recent issueofORPQuarterly, Note the add­
ed touch-a hand-key. A bank of six so/ar cells
at the upper edge of the table provided total
solar power-except when the clOudS floated

by. This is ORPing at its absolute best!

The W3TS site with operating positions in a
crank-up camper amidst a nice stand of tall

trees for antenna supports.

The W3TS sse operating ooeuon with KC3RX
(ex-KA3LCU)at the mike andArgosy, with KV3V

at the right doing logging duty.

SIMPlEXOfIOUPLEX
SHACK CONTROL

QRP FD 1985, ove rall, seems to have been
more successful than most, since no really
heart-wrenching Murphy stories were received
Jt is encouraging to read setrsuec reports from
first-timersduring these years of kM SOlar activj.
ty and poor propagation. That stews that QRP
will work during any part 01 the sunspot cycle,
and you don't have to wait until it 1990 to take a
stet at QRP FD! Prospective first-timers should
note lhe central theme 01 the above reports: the
antenna system is the key to success .WithoUt
a good antenna, even hardened veterans have
a difficult time of it. One great advantage 01 sc­
ing out on FO is the opportunity to try big anten­
nas like the Six-Shooter Ar ray and bobtail at
great heights-can't try 'em in thesuburbs! And
what a dillerence they make! Planning for FO
rankS second in imfX)rtanc:e-figuring propaga­
tion into the formula and selecting site and an­
tenna accordingly. Idiscuss the subject of plan­
ning and ope rating QRPFO in great detail in my

II :. I

ter setup for this year. We used an BOm dipole
at 55 tt., coax-ted, a z-eiement wire Vagi at 55 ft.
for 4Qm (qJite difficult to string up!), a ZL-5pecial
tor 20m, and srcoer lor 15m. This year we ran
one TX on CW and one on sse lor the entire
24-hour period. I operated my hOmebrew sen­
case XCVR hom an array of solar panels, and
since no batteries were included, the sun had to
be out in the clear or no RF outPut ! I called a few
stations, and then had to wait for the clouds to
pass before I could send the exchange ! This
year we jumped bands more freQuently and it
seemed 10 payoff with more O5O's: but also,
having one rig on ON and another on SSB gave
us more stations to work than with both rigs on
CW (4 band segments versus 8 secmente)."
Mike's hOmebrew rigs have appeared in the
ORPQuarterfyof the ORP ARCI and SPRA ret the
G·ORp·C and he's shown them to the gang at
Dayton Hamvention. Very neat work! Congrats
to the gang on breaking 600 level this yea r.

c
l1li

USE YCU'I COfI'UTEfI TO DECODE DTrF TOUCHTOI'£S
.. AEctll.E AU. 16 DIGITS AS FAST AS Tt£V CfIII
BE TRI'riSl'II TTED • EAS ILV PROGIWI VOJR CllrI'UTER
I ~ BASIC TO DECODE nuLTIOIGIT ·STR.~S·,OISPLAV

DIGITS, SOl.Kl R.RRttS, OllSERVE SECRET CODES ..
SII'ft.E TO IHSTAU.;1oI;lIC*: 12 UDC , fI"OlO .. T\.IO I.IlRES
TO VOJR CllrI'UTER - 0fTEJI R $1 rA..E 8AS I C F'ROGl'WI
( PflOV HlED l Rl'C) BEGIH TO . 1 S DATA LED.
1.11 RED RI'C) TESTED-
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All Of These "Goodies" And Many More At Super Savings.
Come See Us Or Call 1-800-241 ·2027.
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8950 12..50 6CAT 6.91
4CX250B 60.00 501088 11.95
68838 9.50 2N3055 .70
P L259 1014.9 5 2N6064 11.95
PL2S8 1017.95 UG17S11761 011 .55
M358 2.25 UG2551U 1.55
813 29.00 UG273 2.20
•• ' $ •• ~IWlI"'fWIli11ll

SyMIII ECIi R p' , SIIIII d ell.

JeftCII

CIRCLE 111 ON READER SERVICE CARD

AUSTIN.
When only

the best
will do!

T..king 1M INding role in (1nI01n ..nlen~

dnisn comes e ,nily 10 Au\tin. With 0Vff 25
~~rs of enginft'fi"ll ~nd conwh i"ll e epe­
,ien<e, how rould we oIfe, you leu I~n

the besrt
And our high perlor.....nee w1uliorn go
beyond our popu~' M UlTlBAND .nlen~

There's nn OMNI sidfWnder with hori­
lorlul oII'Id "er1 ic:~ poliriZ#lion. Or thoe All
BAND SCANNE ll: with high gMn Ihol!
oulpeflonT'K the COffipeiltion. And THE
STICK. a bra.d band dniln for operation
from Am.lIteur to M,a,ine f'equen6n- lw
~ wmpling of ,he ( h.o;r:e,. ....~I~bIe.

WN It!'Ve' YOU' ~nlenM~. lhe winner
~ Auslin.

c.IlOJ ""ile lor p<OdUCl in 'onnlIrion
De.ale' inq..i/Wol i"""H,

AUSTIN
CUSTOM
ANTENNA
P.o. 80 l( ]57
5<lndown. NH 0]87]
160]) 887-2926

ClRCLE60 ON READER SERVICE CARD

r---- ---~

I PIeoM,_mycopvoflhe1986 Olck Smllh I
Catalog. 1e nclose $1 10 CoYel sl'tlpplng.

I No~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·1
I Addren. · ········· ·········· ······· ······1
I c,,., ... ...... ......... ....... 07F I
I ZOp . . . . . . . . . . . I
I

DIC. _nr tuemONICS IJOC
~ 0 _ 12"" ,,""_ c.... co. 9-.:J - I
MII'I'nIlHG fOIl ... H ICfllOHlCS IN'ntUS&003n



ColoRadio Research Model 950A
Multi-Protocol Terminal

coicaaorc Research has announced
the new Model 950A terminal , with built·
in Packet. AMTOR, ASCII . Baudot , and
CW capabi lities, The 950A can be operat­
ed either stand-alone w ith an attached
IBM PCIXT style keyboard , or from any
computer which has R$-232C or &bit par­
allel TTl. Its two microprocessors in­
c lude an 8085 with 32K bytes of ROM.
24K bytes of RAM . and 2K of EEPROM for
storage of important buffers and Packet
variables, and a TMS32010 digital signal

Della-Zulu Case For HT's
A new line of engineered cases oe­

signed to fit the 2AT/3AT/4AT series of
handheld radios has been Introduced un­
der the Derta-Zutu label by Crowley Man­
ufacturing Co. Made from heat-em­
bossed and precision-sewn cloth backed
vinyl, this lightweight case allows the
user to reach all of the controls on the HT.
including tone pad. Unique to the Detta­
Zu lu case is an ergonomically designed
zippered battery door that makes possi­
ble battery-pack rep lacement without
having to remove the handheld from the
case. A specially designed bottom seam
configu ration stabilizes the unit and re­
duces the likelihood of up-over.

The Delta-Zulu case is available In
black or burgundy and comes with a go..
day limited warranty. The case is priced
at $24.95. For further Information, con­
tact Crowley Manufacturing Co., 95 Fed­
eral SI., lynn, MA 01905. or circle num­
ber 104 on the reader service card.
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tors, negligible insertion loss, low VSWR.
and low c rosstalk between adjacent out­
lets. All unused te rminals are automatic­
ally grounded for staticflightninglRF pro­
tection, The MFJ-1 701 ca n be used for 52
to 75 ohm systems, and ca n be mounted
on a desk or wall. In addi tion, the MFJ­
1701 handles 2000 walls SSB, 1000 CWo

The antenna swttch sells for $29,95
and is mounted in a black aluminum cat»­
net. It is backed by MFJ's one-year un­
conditional warranty. For more lntorrna­
tion. contact MFJ Enterprises, tnc.. P.O.
Box 494, MISSiSSippi State, MS 39762. or
circle number 103 on the reader service
card.

Models

RS-SOA, RS·50M, VS·50M
RS-35A RS·35M 'is·35M
RS-20A RS-20M RS-20S VS-2DM
RS-1 2A RS·12M RS·12S
RS·1DA
RS·7A , RS·78

FOR ALL AMAlEUR WIRE & CABLE
BeIGen & Equo.alent

(8031895-4195 (SC & Ragchew)
CERTIFIED COM MUNICATIONS

PI"YAN AOAD. AOUTE : . LANDAUM. SC 293M

SPeCIAL FEATURES
• SOLIOSTATE ELECTRON ICALLY REGULATED
• FOLD-BACK CURRENT LI MITINGProlects Pow, r SuPJlly "om

ecesuve curr,nt & continuous shorted output
• CROWBAR OVER VOLTAGE on all MOO,ls ,xc,pt RS·4A,
• HEAVY DUTYHEAT SINK, • CHASSIS MOUNT fUSE.
• THREE CONDOCTOR PQWER CORD.
• ONE YEAR WARRANTY . MADE IN U.SA
• VOLT & AMPMETER ON MODELS RS·12M , RS·20M & RS·3!)M .
• Separ<1te 'loll .lAd Amp mtll!lfs. willi VoIIIge adlU$..bIt Irom~1!)VoIIs

on 'IS-20M <1nd 'IS·3!)l,1
• BuiII·1ll Speakl!lf on RS· I2S i nd RS-20S

RS·4A 3 4 3,,"x 6'hx 9 5

"ICS- Intermittent CommuniCatIOns seeee (50% Duty Cycle)

~ASTRON 9Autry
Irvine, CA 92718

CORPORATION (714)458-7277

ASTRON POWER SUPPLIES
• HEAW DUlY . HIGH QUAlllY • RUGGED. RELIABLE.

I"EflFOflMAJfCE SI"ECIFICATIO NS
• INPUT VOlTAGE 1~ 12!1VAC ,

• OOTPUT VOlTAGE t38VOC :!: 0.05 'IOIl$
11ll1el"lIiIy AcIfUS'-* 11-15 VOC)

• RIPfU: tess tlliln 5mv pe;lk 10 pe;lk (tuM load & tow I'",)
• REGULATION :!: 0.5 'iOIIs noload 10 lui load &low I,ne 10 lligl'l k",

ntinucus I
Duty (amps) (amps)

MFJ-1701 6-Position
Antenna Switch

MFJ Enterprises. Inc. is now producing
the MFJ·1701, a 6-position antenna
switch. This switch has SO-239 connec-
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Tokyo Hy-Power Labs HF Amp
Available From Encomm

The Tokyo Hy-Power labs Model
Hl-1K/A small HF amplifier fits the mod­
est amateur station and provides 1000
walls Input power on all WARC bands
through 15 meters (24 and 28 MHz bands
not allowed on external amplif iers by the
FCC). The Hl·1 K1A features fu ll front­
panel metering , double-shielded cabinet
for minimum "shack RF," programmed
turn-orr-sequencer, and vernier kroo tun­
ing . The Hl·1 K1A amplifier section is
compact , and the power supply is in the
tabletop box .

For more information, contact Err­
comm, Inc., 1506 Capital , Plano, TX
75074, or ci rcle number 106 on the read­
er service card .

processor for intelligent modulation and
demodulation of FSK and CW signals.
This modem allows full programmability
of modem tones in 1 Hz steps from 1 to
3000Hzat any baud rate from 45to 1200.
The video terminal port ion of the inst ru­
ment provides 80 columns and 24 rows of
text .

The manufacturer offers a 3D-day
money-back guarantee and a 2-year war­
ranty on 950A, keybOard , and monitor.
The stand-alone 950A (including key­
board and monitor) Is priced at $699
($599 through 8131/86). For users who
have a computer, the 950A controller is
$499. Zenith ZVM-1220 (amber) or ZVM­
1230 (green) monitor is $1 00 ,and price of
the IBM PCIXT style keybOard is $1 00.
For more information, contact ColoRadio
Research, 71 0 Grove Ct., l oveland, CO
80537, or ci rcle number 102 on the read-­
er service card.
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S.I: 9.m • 1 pm
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In stock · Call For Special Price
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With summer upon us more people will be out
in their boats. A Mayday at sea is quite a
different matter from a disabled car. WH60
shares his first·hand knowledge of handling

Mayday traffic.

Maritime Distress
Communications

Via Amateur Radio
BY RMCTOMMY H, MORGAN·, WH60

"MAYDAY, MAYDAY MAYDAY
THIS 1$ THE SAILING VESSEL NOVA;
HELP WE'RE LOST AND IN TROUBLE
HELP HELP." ... Well. you just heard a
MAYDAY being sent on the 20 meter
phone subband. What are you going to
do? Panic? Shut off your rig and ectuke it
didn't happen? Or are you going to re­
main calm and cool and give this poor
soul the help he seems 10 desperately
need? What about the things you need to
ask? If you 're not a professional radloop­
erator or just don't have any experience
handling distress traffic , you might not
knowthe right quest ions to ask andwhom
to call. In th is artic le I'll gi....e you some of
the most important questions to ask and
information you need.

When dealing with distress situations
the main thing to remember is to remain
calm . Keep you r head. and project that
everything is under control . Let the per ­
son in distress know that someone heard
his call and that you are going to do all you
can to help him out of his dilemma.This is
very important. If you are calm, chances
are he will also calm down.

Here is a list of questions that should
be asked before you call anyone;

1, What is your posit ion? (Get th is in lat­
itude/longitude if it is possible . Also get
the time the position was taken and how it
was obtained-i.e.. LORAN C, OMEGA,
Dead Reckoning , Celestial , etc.)

2. Howmany people are on-boardyour
vessel and are there any injuries?

3. What is the nature of your distress (if
it hasn 't already been given) and are you
in immediate danger?(ls this situation hfe
threatening?)

4. What is the name of your vessel and
what is the owner 's name?

"'U.S. Coast Guard Communication Sta­
tion, Honolulu, HI
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Okay, you have fou r very important
questions answered (hopefully). Now
what are you going to do? Call the U.S.
Coast Guard.They are the guys trained to
handle maritime distress cases. Coast
Guard Rescue Coordination Centers (RCC)
are manned 24 hou rs a day 7 days a week
th roughout the year. We will discuss how
to get in contact with the right people lat­
er in this articl e.

When you get the Coast Guard Duty
Petty Officer or Officer on the line , iden­
tify yourself as an amateur, tell him what
you have heard, the frequency you heard
it on (make sure he has the frequency cor­
rect), and the information you have cc­
ta ined.

So you 've read quest ion number lour
and are wondering why we need the
owner's name. As you know, there are
some strange people out there with ac­
cess to amateur radio equipment and
sometimes they throw out a MAYDAY
call just for kicks . If you ask the person
the owner's name, th is may cause your
"distress" to just kind of fade away. Also
the owner can usually provide additional
information about the vessel and the peo­
pie on-board in a genuine distress situa­
tion.

Even if you suspect a hoax, give the
Coast Guard a call anyway. You'H never
be wrong ca lling.

Most distress calls made in the ama­
teur bands are on established net fre­
quencies. For instance, the net frequen­
cy of 14,314 MHz has seen its share of
distress calls on both the east and west
coasts. If you should tune up to your fa­
vorite net and hear a distress in progress,
the best thing you can do is Not Interfere!
If you have info rmation that might help
with the case, give RCC a call and pass
your information to them over the
telephone. If a Coast Guard Communica­
tion Station is on the frequency with the

I
distress vessel, they normally will not
acknowledge any interfering stations .

Net Control should have shifted the net to
an alternate frequency, and you can go
there to find out any information they
know about the case . Normally there is
plenty of information floating around on
the alternate frequency. If you live near
one of the Coast Guard Communication
Stations, please do not ca ll that station
for information concerning a distress.
The Communication Station personnel
cannot give out any information concern­
ing distress traff ic . The Communications
Act of 1934 and Coast Guard Hequtat ions
prohibit communicat ions personnel from
diVUlging any information. Calling the
Communication Stat ion ties up the phone
lines, causes unnecessary work for the
personnel on watch , and won 't get you
any information.

Another th ing to remember is that even
if the person in distress does not have an
amateur callsign, he has every right to
use the amateu r bands for ute-savtnq as­
sistance. If you know the person has
been bootlegging a call for phone
patches or anyth ing else, you still should
do everything you can to help him. Let the
FCC worry about the legali ties involved!

In most local phone directories on the
inside front cover with the emergency
numbers , you will f ind a number for the
nearest Coast Guard RCC in you r area. If
there is no Coast Guard listing in your
phone directory, the following can be
used: Atlantic Area , RCC New York , 212­
668-7055; Pacific Area , RCC San Fran­
c isco, 415-437-3700. The Coast Guard
will accept collect calls concerning dis­
tress. No matter where the marit ime dis­
t ress is, you can call either of these num­
bers and give them the information you
have obtained.

These are some basic guidelines to
help you if you should hear an emergen­
cy. Getting this information to the Coast
Guard will give RCCpersonnel something
to get the ball rolling in the right direction,
and it may save someone's life ! mrr
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45-9600 baud
US or CCITT #2 Baudot
ASCII with selec tab le pa nty
170-425-850 shift
103/202 modem
Programmable p-ot n
Transm let I of to 7 characters
SYf h AF. ne match receive mode

WII 6 serectabre levels
"0 - less tnan 1 mv A M.S

eceive
I eeo readout
e algorithm

or 12f12 or 2014 AXfTX text
c e text In tmqnt Video (TX In dim)

Full status line on lop 0 1 screen
Full-Ieature ec-tor In transmu buffer

Butters : 250 line receive butler wiTh viewing scroll
2 - 250 line transmrt buffers Wllh scroll
to - lull·line HERE IS messages
Store all butters and HERE IS messages on disk
load and send any text Ille trom disk
Set-up parameters stored on disk

COMPATIBILITY: *
IBM Personal Computers plus many others that are siot and
BIOS compatible Call lor ratestnst

Available NOW at your HAL dealer - Just S645.with
software and documentation. Write or call for more
information.

HAL COMMUNICATIONS CORP.
Box 365. Urbana. IL 61801 Phone: (217) 367-7373 TWX: 9'0 245-0784

CIRCLE 124 ON READER SERVICE CARD

With the Talkative Radio Modem/rom HALAndYour IBM-PC @*
N ow, the world is your forum by plug ging RTTY:

the HAL Personal Computer Interface 2000
rad io modem into your IBM PC. You now make
your PC even more valuable by being able to
"speak to the world ," The PCI ci rcuit board
includes the high-performance. no com­
promise RTTYand CW circuit ry for which HAL
is known around the world . From our prove
sensitive and selective RTTY cernod tato 0
the advanced CW receive circuit e pc:; ~
oHers system perter r vi usJy
available on! i u Cf d l a termi al
PCI-2000 come -integra e a Ra e
with hardware ware, and m opera or
aids. Fu ll -featu re programs on uters can
be very difficu lt to use and HAL has "g one the
extra mile" to be sure that our system is friendly
to you! From the custom keyboard overlay to
the help menu, status line. and comprehensive
manual, we think you will agree that the
PCI-2000 is just the sort o f fun-accessory you
and your PC deserve. Some of the more
outstanding PCI-2000 features are:

~l



AFFORDABLE PACKET RADIO FROM MFJ
An Idendcal TAPR TNe 2 clone wltb a new cabinet and added features ••• for an incredIbleSl29.95!

-- - • • • -• -•

fully .utolNltle Dlgltll SWRIWltlmlter reads
SWR1:1to 1:9.9 directlyand instantaneously-no
SWR knob to set Huge 0.6 inCh bright orange
digits make across-the-room reaaing easy, 12
segment LEO bar graph wartmeter givas instan­
taneous PEP readings up 10 200 wan Rf output

Good, blc1 . mlslNldI trkoIor LEDI IndlCltl
$wYReondlUonl. $man sin (5'h x01 Yo x1 in.) aI'Id
eaSy-tlHead dlgrtal display makes il ideal lor mo­
bile use For 50 Ohm systems. l!-lJ MHZ 12
VOC or 110 '.lAC WIth MFJ-1312, $995

MOBILE ANTENNA MATCHER
.F~"O $19.95

low.. your SWR Ind
Git more power Into
your mobil. whIp lor
solid signals and more
a sos. Your solid state
rig puIS out more power and generates less heat.
For 16-80 meter whips . Easy plug-In Instlll1.rtion.
Complete Instructions. Fits anywhere, 2'!lx21Il in .

MfJ-I11
$B9.95

MfJ'. b.st 300 w.tt lunlt' ll now IVIn bitt... !
Thl MfJ·949C all-in-on. Dllun Versa Tun. r II

gives you a tuner. cross-needle SWRlWanmeter,
dummy load, antenna switch and balun in a new
compact cabinet. You get Quality conveniences
and a clutter-nee shack at a super price.

A new mss-needle SWRlWlttmlter gives you
SWR , torward and reuectec power-all at a sin­
gle glance . SWR is automatica lly computed with
00 conlrols to set. Has 3D and 300 wan scale .

Run up to 300 Witts RF output -and matcn co­
ax. balanced lines or random wires Irom 1.8 thru
30 MHz. Tune out SWR on dipoles. vees. long
wires, verticals, whips, beams/quads lOx3x7 In.

OIGITAL SWR/WATTMETER

$29.95 MFJ·'1D'--- -,., -- .. -- .- .• •

ANTENNA CURRENT

PROBE MFJ." $79.95

Inltlnlly Hiett Iny
,ntenna or rig by
turning . knob. Or­
ganizes coax cables
and eliminates plug­
ging and unplugging
Unused terminals are
grounded to protect
yOur equipment for stray RF , stanc and Il{Ihtmng.
2 I<W PEP. 1 KW CWoFor 50 to 75 ohm. Negligible
lOSS. SWR . and crDSStaI. gives high perlormal'lC!
50-2395 . Conver.ient desk or wan mounting

MFJ.17UZ, $1UI5. 2 poaltlonl. Cast aluminum
cavity COtl$trutfiOr, gives elC8l lent performance
up to 500 MHz with better than 60 dB iSOIatitln at
450 MHz. He.1yY duly. low lOSS swiM. nasiess
than 20 milliohm contact resistance. less than 0.2
dB loss and SWR below1:1.2. 2 Il. 2V! l( 1 inches

MFJ.1701 , $29.95. 6 positions. 'MIite markable
surfacetor recording ant . positions 8'1:1)( 1\h . 3 in.

. • - ~ ~ I•

CROSS-NEEOLf SWR/WATT
METER MFJ..I" $59.95

MfJ '. e....nHdl.
SWRIW. ttmltllf Ill.....
you SWR, tarwanl
II'Ill retllCtltd poww
-III It I slngl.
gl'nell SWR is auto­
marlcally computed
-no controls to adlust. Easy-to-use puStl
bUttons select three PO\fll8f ranges lhat give you
ORP10 lull 'tlGIllimit power readings. Reads 20/
200/2000 Wlorward ,5/50/500 Wreflectedand 1,1
10 1:5SWRon easy-to-read two color scale light­
ed meier . Needs 12 V. ±10% lull scare accuracy.
6'11 x 3Yo x 4'h mcnes.

lib qUility power supply gives you plenly 01
voltage and current for ali your analog and dig­
ital circuits . 3 completely 1I011ied outputs 2
variable 1.5·20 VOC at 0,5 amp and a !ixed 5
VOC at 1 amp, Connect in series or parallel
for IIlg tler voltage and current. It's snort cir­
cuit proteaed, lias eeeuent line (typ.O,01%/
V) and load regulation (lyP.O. 1%l. Ughted m&­
lers monitor vott.zcur. 12x3x6 in 110 VAC

Prkl lInhld 50% to $169.951Gel a tuli leature
Super Keyboard that semis CW/RTTYIASCll for
me Pl'Ite 01 a good memory key${ .
You gI1 till COlhfllllllCl1f I dldlCllted ktYbolrd

-no program to 1OalI--no interlace to oonnect­
iust turn It on and it's ready to use .
This5 mocII Super Keybolrel lets you send CW,

BalldOt. ASCII , use it as a memory keyer ancIlor
Morse Code practice. You get tert buffer, pro­
granJmable and automatic message memories.
error deletiOn , buffer preloall , DtIffer noId.

TRIPLE OUTPUT LAB POWER
SUPPLY MF....... $149.95

ORDER ANY PRODU CT fROM MfJ AND TRY IT-NO
OBLIGATION. If NOT SATlS FI E ~ RETURN WITH·
IN 30 DAYS fOR PROMPT REfUN D lIen shipping!
• One year uneondlllon.1 guaranlee . Add $5.00 each
shipping/handling · Call or write tor tree catalog,
over 100 products. MfJ ENTERPRISES, INC .

Box 494 , M ISSISSip pI state. M S 39762
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Antennas" Accessories
8 monthly feature by

KARL T. THURBER, JR., WBFX

A LOOK AT THE SHACK FROM BOTH EN DS OF THE COAX

This 'n'That

This time around columnist WBFX takes a look end. Also, due to the difficulty of repositioning
at more reader mail, as well as several new the antenna etter each adjustment, an incorrect I 51' r- 51' I
products andbooks for the hamshack. Haa/so conclusion may be reached, as to whether that
takes note of some new amateur software end of the antenna should be increased or de- A B

you're certain to find interesting. Stay with us. creased in length. So, at least a couple of ad-
- K2£EK justrnents should be made to confirm that the Ope"", ire line

conclusion is correct." recommended

L ast month we continued OUf reach into the

"One other point with regard to balancing a
dipole: the ends must be kept in the clear, at c

W8FX mailbag with several interesting leiters. least a few feet from branches arc leaves.
These tend to raise the feedpoint impedance by

We took special no te of the Extended Double
disturbing the electrostatic field around the end Fig. /- The G5RV ante'lna. This sketch eo-

lepp antenna, arc presented more details on
of the antenna to the extent that it may be im- peared in the October 1985 issue. As pointed

the G5RV antenna and its inventor, Louis
possible to find a combination of element out by Fred Bonavita, WSQJM, the trick in oo-

Varney. We also highlighted some new antenna
lengths that will produce a very low SWR. The taining more consistent feedline performance

products and software, and perused some new
reactive and resistive values at the teeocornr across all bands lies in optimizing the teeanne

and interesting reading matter. This time we
may be so high that a "match" with a 50 ohm length. The idea is to avoidantenna currentson

would like to keep the same ball rolling with a
line may not be possible. So, it is important to the transmission line by varying its length in re-

look at more mail, more new products and soft-
keep the enos ot the antenna in the clear, to the teton to the band(s) invoivod andone side of the

ware, and more reading material. First another
greatest extent possible. " antenna. The text describes the importance of

foray into the mailbag.
Bill's educational materials also include a re- dimension AB + ac.

InloTh. Mailbag print of the first chapter of the late John M.
Haerle, WBSII R's excellent antenna book, The

Notes from W91NN, We've carried on some in- Easy Way, Which deals with straightforward book on antenna theory and applications, Ex-
teresting and productive correspondence with facts on antennas, including highly centre- amples of areas covered include antenna and
Bill Fanckboner, W9INN, proprietor of the an- versar and confusing areas such as SWR, trans- feedline fundamentals; basic antennas, in-
tenna firm which bears his ceustcn. W91NN matches, and baruns. Adds W9INN: cluding the G5RV, lepp, and Windom; spec ial
Antennas. In a letter from him late last year Bill "John Haerle died a day or so after giving me antenna types, including the sloper 00"enclosed an interesting sheet entitled " General permission to reprint [the first chapter from] his Beverage; beams, including Yaqis, W8JKs, and
Considerations in l ocating and Adjusting Hen- book . . . He had a weekly net during which he Quads: and 160meterappl ications. The book is
zontal Antennas," which he encloses with each discussed a different subject each week, and he presented in an easy-to-read. conversational
dipole antenna he sells . This handout provides was widely followed because of his ability to sytle: although there are no drawings or mcstra-
some very interesting and practical material on translate technical subjects into language the nons. there are many examples and handy tips
height considerations for HF antennas, reson- average amateur could follow. He always felt crcvcec. W91NN advises that it can be obtained
ating to frequency, use of antenna tuners, and [that] the guys spent too much time arguing sub- from Overtones, Inc., 1710 Highland Park Pd.,
teeoure imbalance. The portion on imbalance is [ecta and principles that were pretty well re- Denton, TX 76205, for $13. I also see that it is
an especially interesting one, and it takes an solved in the 19205.So, he made an effort loget available from the Ham Radio Maqazine Book-
unusual approach to this problem. According to the (correct] information spread around. Since store, Greenville, NH 03048, for $t 1.95 plus
Bill's experimentation, if difficulty Is experi- his death, the collection of these talks has been shipping,
enced in getting a dipole's SWR below about formed into The Easy Way." G5RVUpdale , In the October t 985 column we
1.5:1, with the system otherwise properly in- For those not familiar with the WB511R book, continued our ongoing coverage of , and feed-
stalled, there may be a problem with antenna it is, indeed, a collection of speeches and papers back on, the popular G5RV antenna with a letter
balance, with one side of the antenna having that serves as an excellent tutorial and source from Fred Bonavita, WSOJM, relating to his ex-
greater capacity to ground than the other side.
Assuming that each leg of the dipole was cut to
the proper length to start with, this condition

The fo llowing lead-in lengths result in a resonant length tha t is within O.OtiO of maximum offmay be alleviated by a slight adjustment of flat-
top length on either side of center, using the resonance,

step-by-step procedure outlined in the sheet, sc-
Feet Inches Feet Inches Feet Inchescording to Bill:

"Despite the fact that most of the imormaton 4 3 4 4 4 5
[ in the handout] is well known, the part on im- 4 6 4 7 4 8

balance is not well known. In fact, I have never 4 9 4 10 4 11

seen this information explained anywhere . .. 5 a 5 1 68 11

that it is possible to bring the SWR on a dipole 69 a 69 1 69 2

down to a virtual 1:1 SWR condition by unbal- 69 3 69 4 69 5
ancing physically(making one side of the enten- 69 6 69 7 69 8

na slightly longer than the other side], to balance 69 9 180 3 180 4

electrically. We discovered this principle some- lOa 5 180 6 180 7
time ago when developing antennas fo r the An- 180 • 180 9 180 10

tenna Supermarket." 180 11 181 a 181 1

Bill continues: " If there are telephone or
power lines under one end of the antenna, they Fig. 2- GSRVoptimum dimensions. Surprisingly, the 33 foot feeder usuaiiy used with the GSRVdoes
tend to reduce the capacity to ground, and thus not appear in the table. Indeed, lengths ofaround69and 181 feet may be closer to the " ideal," if
require that the antenna be lengthened on tnat the earlier work of W1XT" and W5QJM is properly applied to this antenna and feedline system. A little

extra math by HP. Forbes, KC5KJ, shows that it a length in the 33 foot range is used, one of33'
1'" wouldbebest, though not an optimum one. (Our thanks to KC5KJ for some number-crunching

317 Poplar Drive, Millbrook, AL 36054 and the lable above.)
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g ive a double th ickness. The boom was then
strapped every loot with cable straps. This pro­
cedure stiffened the boom withOut adding
weight. The 3 Inch boom originally was not still
enough to get the job done during the wind
storms.

"From the original photos (which appeared in
the August 1983 COlumn], the 40 meter boom
was 40 feet long , For betferguying and bracing
for the wind, a 10foot section was added to the
boom on each end, making the boom 60 teet
long. This has helped the elements lor better
guying . [However], th is boom length later

N7AM Quad installation showing the first base
used. The base had to be reengineered after
compliCations arising from damage in a severe
windstorm. The new base is considerably

stronger and more rig id,

•

The N7AM Quad installation with a satellite diSh
in the foreground. Beam is pointed toward

Europe in this view.

periences in determ ining optimum feeder"
lengths, To recall , the GSRV is a special type 01
multiband, centerteo antenna, with each leg cut
to 51 feet, for an overall length 01 102 feet.
Several feed methods may be used, but the
most common method makes use of 450-600
Ohm openwire line: a 33 loot feeder is typical
and seems to g ive good results on most HF
bands.

In the October column we took note of Fred's
comments (based on earlie r work by W1XT)
which suggest that the usual 33 loot feeder
length is not the optimum one to use. Fred ex­
plained that it is best tocut the feeder sotnat its
length, plus the 51 feet of flattop, would not be
an even multiple of 16 1eet for 80, 40, 20, or 10
meters, or an even multipl e of 22 feet lor 15
meters. Referring to the antenna configuration
shown in lig. 1, the idea is totry to get a corrtIina·
t ion ol lengthSAB and Be which , when divided
by 16 and 22, will p roduce an answer as close
aspossibletoa " point-5" resccosetsccnes s.s.
84, 3.6, etc.) and as far as possible trom a
"polnt-O' response (such as 7.0, 4.1, 6.9 , etc).

H .P. Forbes , KC5KJ , took Fred's idea a little
further : "uoco reading[the October COIumn1 it
seemed a perlect appliCation for a computer to
ligure feeder lengths that would be optimum lor
the antenna. I put itonthecomputer arcemeo­
closing the results, [along With) the PASCAL pro­
gram used to produce the results.

" From your column, the optimum would be
whenAB -+ Bedivided by both 16and22gives
a whOle number p lus a fraction 01 0.5. The en­
closed results give all 01 the feeder lengths up
to 200 feet that give an answer within 0.1 , ,OS,
.01, ,005, and .001 of the desired 0.5, l.e., in the
ranges 01 0.4 to 0.6, .45 to .55, .49 to .51, _4 95 to
.505, and .499 to .501. Thought you might l ind
th is interesting."

In l ig. 2 we've crcsen to reproduce the table
which shows teeoer lengths that lie within .05
maximum all-resonance. Disregard ing imprac­
tically srcrt lengths, it cantle seen that the most
I ruiUulleeder leng ths (dimension Bel li e in the
vicinity of 69 am 181 teet . surpris ingly, a 33 loot
feeder doesn 't seem to const itute an optimum
leng th. Consider these lengths not as absolute
values, but rather as good points of departure
lor feeder pruning for Iive-band operation.

N7AM Amenn. UpdItI . Going back nearly three
years, in the August 1983 column we leatured
the " BigSignallrom Bremerton" that belOnged
to Jack Riggs, N7AM. At the time Jack had a
most impressive s-eremem. 80 meter vertical
array and a 3-element, 40 meter Quad which
servedtoput Bremerton,Washington on the OX
map. Jack recently sent us some details on his
modif ied installation, which is equally impres­
sive , Extract ing Irom Jack's rather lengthy let"
ter regarding Quad and tower construction de­
tails is highly instructive, and well worth the
space required:

" The tower now ha s a 3-element, 20 meter
Quad, a 3-element, 40 meter Quad, and a z-eie­
rnent. 80 meter Quad. The tower rotates, mak­
ing it really nice for peaking SigMls on 80 and
40. This last move for the tower [from the front
to the backyard of a c ity lot] makes three times
that we have rebuilt the system . .. due to high
w ind storms .

"I n rebuilding the sys tem , a new ba se was
fab ricated o f %inch steel SQua re casing, rein­
forced with a 1 inch thick mounting flange.This
beefing up of the ba se allowed a more rigid
structure. especially with the ra ising fixture at­
tached.The 3 inch booms were reinlo rced with
an addit ional 3 inch boom ripped the fu ll feng th
and then 'winched on' over the o ther boom. to
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N7AM Quad installation showing Jerry, NC7U,
getting the topside work done in order to be able
to get the lateral guys attached to the boom.

N7AM Quad installa tion, this view c -the " business end" of the 80 meter refiector, snowing the
vacuum condenser and relay. Note that the element is insulated with plastic pipe to allow for bet­

ter tuning and reading of the loop resistance and for de-icing.

N7AM Quad installation, showing the "business end" of the 80 meter driven element, with the
quarter-wavelength transformer and associated vacuum relays to switch from phone to CWo The
driven element is insulated from the boom to allow for transformer feed and the reading of loop

resistance and de-icing.

wavelength. He advocates a minimum of 0.11
wa velength sp acing for best FIB ratio and for­
wa rd gain.

4. Matching. While the Gamma Match, hav­
inga high "Q," wo rks well fora narrow band of
f requencies, a better way to match a Quad
driven element is by the quarter-wavelength
transformer method . The quarter-wave trans­
former exh ibits a lower "Q," allowing better
bandwidth as well as a DC path for examining
the loop resistance. Another benefit of using this
type of matching ar rangement is Us sui tability
lor swi tching of transformer line lengths to go
from CW to phone band segments. Since most

.,July 1988 • CO •

were found, one at the true Quad length [cal ­
c ulated from the formula: driven element loop
length (ft.) = 1005/F(MHz)),and another about
500 kHz lower. He believes this double-dip
phenomenon is associated with the dipper also
seeing a resonance that is associated with the
half-wavelength [L = 468IF(MHz)) calculation.
In any case, Jack observes, if two Quad loop
dips are observed, it is the higher frequency one
that is the correct one.

3. Element Spacing. Jack asserts that the
spacing of the Quad elements is particularly im­
portant for optimum performance-especially
the need to make the spacing greater than 0.1

caused a poor front-to-side ral io to occur, due 10
its resonating at 40 meters. We had to add wire
to get the resonant frequency far removed from
7 MHz; this made our front -to-side ratio look
muc h better.

"The lower boom is also 60 feet long to ac­
commodate the two elements, the reflector and
driven element for 80 meters. On the first design
we used a Gamma Match for 80, but we could
not switch from phone toON at all without going
out to the platfo rm and retuning the Gamm a for
either CW or phone. The latter design uses a
much better system, allowing us to switch from
CW to phone using a quarter-wave transformer
for impedance matching. We change lengths by
switching from CW to phone with vacuum
relays. An added bonus with this system is the
increase in bandwidth, and the SWR swing,
which is very low. The driven-element im­
pedance in this configu ration is around 100
ohms, with the reflector spac ed at 40 feet . Us­
ing RG-8!U SOohm coax, a700hm quarter-wave
transformer gives us a good match . Using
transformer feed we get a chance to look at our
loop resistance and can de-ice the driven ele­
ment during severe icing conditions."

Admittedly, these details make for some
lengthy reading, but they lead up to some solid
conclusions by N7AM regarding the Quad. The
use of a platform (see photos, all courtesy
N7AM) allows easy access to the elements for
tuning, and this easy access has helped Jack to
learn a great dea l about Quad tuning quirks.
Some of Jack's observations:

1. Frequency vs. Gain Curve. When com­
pared with a Vagi, the Quad displays a better fre­
quency versus gain curve. The Quad can be
tuned for best forward gain, SWA, and trent-to­
back (FIB) ratio, tooccur at the design frequen­
cy. With respect to the 80 meter Quad, Ihe fre­
quency versus gain curve exh ibits a sharp drop­
off on the low frequency side, wi th a flat
response from the design frequency upwards
for 35 kHz.

2. Double Dipping. When tuning and using the
40 meter Quad, Jack notices Ihat when check­
ing the loop resonance, two pronounced " dips"

Say You Saw It In CO
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Insul.tong cordQuad driven elements have a radiatiOn rester­
ance 01 around l00Ohms, a 70 ohm matching
section and 50 Ohm transmissiOn line are about
right .

Jack concludes with some overall estimated
performance figures : the 20 meter Quad has a
very narrow beamwidth with good bandwidth,
an8dS forward gain, anda 27dB FIB ratio. The
40meter Quad shows 9 dBforwardgainandan
outstanding 34 dB FIB, while the 80 meter
antenna has a respeclful6dB gain and a 28dB
FfB. Not too shabby , indeed, and thanks to
N7AM for again sharing his antenna construc­
tion and luning experiences with cOlumn
readers.

•
~

RG ·58Cl1ble

Software at a Glance
Undl B. ', Son-afl, I've recently noted ads

from Bill Clarke, WA4BLC , whO offers two inex­
pensive programs lor the Commodore 64, Both
programs employ the sound and color features
of the C64 in their operation. One 01 these is for
antenna design and the other is for code
practice.

Uncle Bill's Antenna System, as he calls it, is
a menu--<jriven HF antema. modeling and design
package.Graphically oriented and easy to use ,
the program consists of two parts.TOeflrst por­
tion designs or selects standard, full-s ize
horizontal , vertical, and Yagi antennas, Con­
struction dimensions are given in listing format,
or as labels on the computer-generated models.

through 11 meter SWl antenna is otfered by J &
RErrterpnses, Rt. 3, Box 389,Chapin, SC 29036.
The 65 foot , coax-ted dipole is designed to cover
the spectrum from 4.5to 30 MHz with evenper­
formance over the entire range. The antenna,
shown in lig , 3, has a "width" of 24 inches and
uses high-impact PVC spacers to separate the
two wires of the dipole .The antenna we ighs in
at but 5 pounds, while the SWRis claimed to be
2.5:1 or lessover theernireoperating range.The
device is intended for reception only . Price is
$59.95 plus $3 .00 for shipping.

CarFlnder, Just for fun I'd like to menton a
novel device which we neve seen advertised but
have not yet tried. It's the CarFinderTloI offered
by Design Tech International,lnc ., 941 25th St.,
NW., Washington, DC 20037. 11'5 a gadget to
help you lind your car in a crowded parking lot
such as al an airport, shopping mall, or stadium.
Consisting pr imarily 01 a small keychain trans­
mitter and a car-mccnree receiver, the device
allows you to briefly honk the car's horn and
flash its lights in order to be able to soot it from
where you stand. Offered asa complete kit, the
CarFinder is rcc-cerunec and comes factory
set to one of 50 different codes. list price is
$99.50 plus $3 .00 Shipping. Contact the man­
ufacturer for more details.

New Products
SWl Antenna , An unusual broadband, 60

GarFinderTJ./ is an unusual device that helps
locate cars in large parking lots. Working up to
750 feet, the system includes a keychain trans­
mirrer, receiver, andparts necessary to cause
the vehicle 's horn to honk andlights to /lash on
command. (PIloto courtesy Design Tech Inter·

national, Inc.)

Gader and Manuel V. Nodar. True to its title, the
book is, in effect, a listing of over 600 public­
domain IBM-PCsoftware programs that one can
obtain for free by downloading Irom lhevarious
information services and bulletin boards. The
$8.95 son-cover book is published by Warner
Books, 666 Filth Ave., New York , NY 10103.

Fig. 3-J&R Enterprises SWL-65 antenna. See text fordescriptionoftheSWL~5antenna. Note that
although shown here installed asa "sloper," the antenna mayalso be usedhorizontallyor in other
configurations. (Nore: Theabove installa tion anddimensions are offeredasa guide. Yoor installation

can val)' from the one shown.)

Good Reading
This month we would like to make rote of,

lirst, an SWL-oriented antenna book, and
several computer books. The ShOrtwave
Listener's Antenna HandbOOk is by Robert J .
Traister. WB4KTC. Thisauthoritative, 2()4.page
bookccosunnesa ~ehensive guiele toSWL
antennas.with complete informatiOn provided
on the design, construction, and installation of
horizontal, vertical, and directive types. The
book begins with an examination 01antenna ra­
qui remeots and some practical tips on antenna
selection.The author also gives a thorough ex­
planation of the tools, metenats. and con­
struction practices involved in antenna building
and installation. In addition to coverage of a
varietyol antenna typeSand conligurations,lhe
book also provides considerable infonnation on
towers and various typeS 01supports, including
counterweights. Topical areas covered include
antenna types, indoor and limited-space anten­
nas , portable antenna systems, and antenna
nmers and couplers.

Bob's book isTAB Book No. 1487, publiShed
at $9 .95. It's available Irom many electronic
suppliers and bookstores. The book canaisc be
obtained lor th is amount plus '1 .00 shipping
from Miller PublishingCo., P.O. Box 69t ,Thorn­
dale, PA 19372 (themselves publishers 01 the
monthly SWl journal The Shortwave Guide.
which we mentioned in a recent column),

Three computer books which have recently
come to our attention may be 01 Interest to CO
readers .The first Is Computer Communication
Techniques by E.G. Brooner and Phil Wells . This
is a solid, illustrated tutorial which tells you how
to get your computer to "talk" with other c0m­

cote-e. what hardware and software you need
to do this, and how to readily tell what devices
will or will not work with your computer. Also
covered are areas such as connecting your
computer to telephone lines, the standards and
protocols used lor data transmission, and ac­
cessing Information services such as Compu­
Serve and The Source. Videotext and teletext
systems are also covered . The sort-cover
142-page text is pOOIished at $15.95by HolNard
W. Sams & cc.. rrc.. 4300 West62nd St., In­
dianapoliS,lN 46268.

Alsool interest isA Hobbyist's Guide toCom­
oatec ExperimentatiOn by John D. len!<. Wrinen
by a highly experienced electronics author, the
book covers a variety of computer experiments
which are practical with personal computers.
The book is well-illustrated with easy-to-follow
diagrams and photos, and the explanations are
clear . The 283-page hard-cover book is pub­
lished by Prentice-Hall, Inc., EngleWOCKl Cliffs,
NJ 07632. It is priced at $25.95.

The th ird computer book we would l ike to
mention relates to a subject popular with many
nems:that 01 "tree software." The book is Free
Software for the IBM-PC, and rt's by Bertram
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2·3f)IIHr ':Nt· ",n\?
PIN Rotl'n" E.,;h "".ICh PT.

MRF41U '" SOW 1&.00 "S.OO
MRF"21 Q 100W 22.50 S1.00
MRF..22 " 150W 38.00 82.00
MRF..26,I...• 2SW 1&.00 "2.00
MRF0f33 12.SW 12.00 30.00
MRFU II,I'" Q 30W 12.50 30.00
MRF450,I'" Q $OW 1".00 31 .00
MRF"S3,1'" Q 1I0W 1S.OO 3S.00
MRF4S",IA Q 80W tS.OO 34.00
MRF..SS.I'" Q eow 12.00 28.00
MRF"sa BOW 20.00 "6.00
MRF..,5 12W 3.00 11 .00
MRF"'8 3W 2.15 1.00
MRF411 ofDW 11.00 25.00
MRHlll 15W 10.00 23.00
MRF485° 15W 6.00 15.00
MRF..92 Q llOW 18.15 31.50
SRF2012 Q S5W 13.00 30.00
SRF3&&2 Q 110W 25.00 54.00
SRF3115 Q 15W 14.00 32.00
SRF31115 Q llOW 16.50 31.00
CD2545 $OW 23.00 52.00
S01487 Q 100W 36.00 78.00
2SC2290 &OW 15.00 36.00
2SC211711 Q 100W 25.00 56.00
o = Selecled M,gh Gam M.rc hed O",.ds Ava ,l.b le

IIHF/UHF TRANSISTORS
Rarmg MHz Net E. MatCh Pr.

MRF212 10W 136·174 $111.00
MRF221 15W 136·174 10.00
MRF222 25W 136-174 14.00
MRF224 ofDW 136·174 13.50
MRF237 4W 136-174 3.00
MRF23l1 30W 136-17" 13.00
MRF239 30W 136-174 1S.00
MRF20fD ofDW 136-174 11.00
MRF24S lOW 136-174 2'.00
MRF2'" 75W 136-174 21.00
MRf2110 5W 136-174 7.00
MRF261 10W 136-174 11.00
MR F2&2 f5W t36-174 11.00
MRF264 30W 136-174 13.00
MRF6D7 1.75W 136-174 3.00
MRF&A1 15IN ofD7·512 22.00
MR F&A4 25W ofD7·512 24.00
MRF6~ ofDW ofD7·512 26.50
MRF648 60W ofD7·512 33.00
S0 1441 150W 136·174 71.50
5 0 ' 471 100W 136·174 32.50
2N3666 " 1W 30·200 1.25
2N....27 1W 136·174 1.25
2N559 1 25W 136· 171 13.50
2N608D 4W f38·17.. 7.75
2N608t 15W 136·114 11.00
2N6082 25W 136·174 10.50
2N6Oll3 30W 136·174 11.50
2N60&4 40W 136·174 13.00

MISC. 7RANSISTORS .II(JOULES
MRF130f 511.00 SAVS 132.50
MRF1Jl1 21.00 SAV7 30.00
MRF137 24.00 5 10-12 13.50
MRF131 35.00 2SC1075 25.00
MRF10fD 111.50 2SC13D7 5.00
MRF150 111.50 2SC1llof6A 12.00
MRF172 62.00 2SC11169 3.00
MRF174 10.00 2SC2221 10.00
2N1522 7.95 2SC22611 20.00
2N404lI 1.20 2SC22I9 22.00
Ne41137 3.50 2SC23f2C 4.00
2N5590 11.00 2N5945 10.00
2N5642 14.00 2N59411 13.00

,

RF
TRANSISTORS

selected, malched linals 10< Icom , Alias , Yaelu . Ken·
wOOd. Cubic . TWC.ete. Technical asslst.,>eeandc,ou·
re le'enceon CO, PT, SO. SRF snd 2SC PINs.

Quant,ty pel1. users _ cali to< QUO"

WE SHIP SAME DAY· C,O,D,NISAIMC
"'in'mum 01''''''_ Tw",,'y Ool••,.

(619) 744.(J728

Wrapping It Up
That's about it for this month's for ay. We've

again looked at some reader mail, part ic ularly
focusing on the G5 RV antenna and N7AM 's im­
pressive Iow-band {).jad installation. We've also
looked at several amateur and ccrrccter books,
examined some new ham products. highlighted
some new temsnace software, and made note
of an Atari computer amateur resource group.
Next month it will be more Antennas and Ac­
cessories topics 01 current interest See you
then.

keyboard for customized practice sessions, or
for providing good examples of how code should
sound. A sending analysis routine is included
which enables the student to connect a key to
the computer in order to manually send Morse
characters or a sentence of text. The computer
will analyze the student's "tet" and showwhere
improvement is needed.

Perhaps acknowledging the popularityolthe
C64 as a superb game.playing machine, AEA
has incorporated a "receivinq audiO/Video
game" into the cartridge. Similar to some typing
tutor programs, this feat ure is said to make tne
code learning process mor e fun, while at the
same time adding an element o f pressure not
found in o ther random met hods of code prac­
tice. The receiving game presents 19 houses,
each with a three-element Yagi beam on its rool ,
at the bottom of the screen. II t he characters
presented by the game aren' t typed correctly on
the keyboard, or if they're not typed fast enough,
an antenna on one Of the hOuseS isdestroyed by
a lightning bolt (00 , no!). The game ends when
all 19 Ya9iS are destroyed. The score in terms
01 both number and percentage of correct re­
sponses is displayed on the screen so that the
student can track his or her improvement.

For more information on AfA's training pack­
age and starter kit , contact AEA,lnc.at P.O . Box
G-2160, l ynnwood , WA 98036-0918.

Bits 'n' Bytes
Calling All Atari.ns. Early in the yea r we re­

ceived a sample copy 01 Ad Astra. Th is is a
monthly publication published by and 'Of the
members of the Atari Microcomputer Network ,
a radio amateur group using Atar i microcom­
puters in their hObby. The Net is a non-prolit
organization of hams, SWLs, and Atari c0m­
puter enthusiasts who share a common interest
in exchanging information on Atan ecorcetcoe.
programming, and operation. Amateur radio
operators and SWLs are especially encouraged
to directty participale in the weekly on-the-air
meetings. The national net meets every Sunday
at 1600Z on 14.235 MHz, with Dave Byrd,
K07VA, as net coordinator.

AdAstr8, successor to an earlier jou rnal of
the same name, is published six times per yea r
by the net, and is an optiona l part o f member­
ship. Netmembership ls, of course, free, white
members whO wish to receive the journa l are
asked to help o ffset printing and postage costs
by remitting an annua l donation of $10 (U .S.
funds) to the Edito r, Gil Freder ic k , VE4AG. For
more oetaus on the Atar i Mic rocomputer Net­
workandAdAstr8, contact Gil at 130 Maureen
st.. Winnipeg, ManitOba R3K 1M2 Canada .

While the copy I received was the first issue
of the new series and was somewhat roughly
organized and printed, the issue nevertheless
contained some very detailed technical infor­
mation on topics SUCh as expanding the Atari
8(Xrs memory to 256K and inter facing the
Panasonic KX-P1091 printer .

73, Karl , WBFX
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The second portion of the program designs di·
poles 01 reduced size and is intended lor the
ham who does not have the needed space to
erectjun-slze antennas. This program ccton i~

cnces the generation of IOading-eoil winding
cete .

There are three parts to the Code Course pro­
gram.ln part 1 the Student is intrOOJced 10 each
character by allowing himor her 10 press a key,
hear the properly sent Morse equivalent. and
view the characte r on the screen. Part 2 sends
a property formed Morse character. eoo the sto­
dent responds by pressing the appropriate key.
I! the response is incorrect, the creracterwm be
resent; this continues until the proper response
is made, or until the student requests assis­
tance. Progress is graded at the end of each
session in this part. In part 3 random groups of
Morse characters are sent, in groups of live
characters each; sending speed is selectable
from 5to 20 WPM .The student writes down the
characters as th ey are sent; only after each
group is sent is it displayed. Throughout the pro­
gram Morse is ac tua lly sent at 20 WPM using
the Farnsworth method (variable sending
speeds are attained in part 3 by adjusting the
spacing be tween cha racters).

Each program is available on disk or tape lor
$9.95, and may be obtai ned from Bill Clar ke,
WA4BLC. at Uncle Bill's Fine Software, P.O . Box
2403, Falls Churc h, VA 22042. I understand that
Bill also oilers a special deal on the Code Course
for amateu r radio clubs that ar e teaching a tor­
mal license cl ass. Contact him for deta ils.

80llwII"I from RAK. One of the ea rliest
distributors of ine xpensive amateur radio and
personal p roduc tivity software for the Com­
modore 64 and Vic·2O was RAK Electronics,
P.O. Box 1585, Orange Park, Fl32067-1585.
We covered some of RAl('s ollerings several
years ago in the column, and recently we re­
ceived a much expa nded list of C64 software
which proprietor Richard A. Knox,WR4K,offers.

I was surprised to see such a large offering,
still , of Vic-20 software--some 15 disks and in­
dividual programs, including several VIC ON and
RnY programs. On the C64 side I rotec 17
ham rad io and personal p roduct iv ity prog rams,
plus three disk collect ions (ham rad io, utilities,
and games); the most expensive program in the
lOt ($24.95)was a CW and RTTY package for the
G-64 . Most programs are available on ei ther
cassette tape or disk media .

MorSi Univ. rsity , Following in the tradition of
Morsecodeand operating skill learning devices
such as the AEA BT-1 Basic Trainer, MM-2
Morse Tra iner, Doctor OX, and Doctor OSOT1ol,
AfA last year came out with the Morse umver­
sity'"" especially lor studying for the Novice
license. Offered as a complete package which
is said to contain everything necessary to pass
the amateur exam, the "starter kit" ncnoes the
Morse training program cartridge for the Com­
modore 64 and the ARRL's Tune in the World
booklet, along with an AARL welcome letter on
amateur radio and information on how to locate
a local amateu r radio grou p that o ffers testing.

Basic Morse code is learned using a charac­
ter by character teaching rou tine . Pract ice can
be either with individualleners or ingroupsof up
to nine characters. Morse proficiency is de­
veloped through practice sessions that offer
several options: the trainer routine provides ran­
dom code practice at programmable start and
linish speeds, over a user-sellable duration. You
have the ctceeof either five-character or ran­
dom cnerecter code groups, and may choose
either the "tast code" (FarnswOrth)or the " slow
code" method You may also enter text from the

r
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"HOW TO" FOR THE NEWCOMER TO AMATE UR RADIO

Novice Enhancement Proposal

T he FCC is currently conside ring an
ARRL proposal that would increase
Novice operating privileges. 11 isobviousto
me that this is an attempt 10 save the 220
10225 MHz band by increasing amateur
activi ty on this bard . I hope that our
amateur radio service will be able 10 retain
220-225 MHz, but I do not believe the en­
try level (Novice) license should be ruined
in the attempt to save thi s band .

The proposal only offers special 10
meier privileges in addition to what a
Novice can obtain by just upgrading 10
Technic ian, and 10 meter activity is
presently close 10 its least usefu l point.
Even if 10 meters were at a high point of
activity, it would not be wise to adopt this
proposal. If a Novice wants Technician
operating privileges, the best way to attain
them is to upg rade to the Technician
license .

One reason the current proposal should
not be adopted Is that it would drastically
reduce the incentives to upgrade from
Novice to Technician. Except for 6 and 2
meter operation, the future proposed
Novice would already have most Techni­
cian privileges. Such a reduct ion in in-­
creased operating privileges would be
sure to decrease incentive to upgrade to
Technician.

A more important argument against the
c urrent proposal is the c hange it would
cause in the Novice wr itten examination.
The scope of the current 20 Quest ion
Novice test is appropriate for use with
aspiring new amateurs .The new required
Novice examination would be both longer
(perhaps 4OQuestions) and much mare dif­
f icu lt than the existing Novice test. The
new test would have to include Questions
about the new emission and frequency
privileges that would begranted .The sim­
ple entry-level Novice test would begone,
taking many prospective Novices with it.
The new Novice test would probably be in­
teg rated into the VEe program and be
taken away from the individual volunteer
examiner .

I have no doubt that adoption of the ex­
ist ing ARRL "Novice Enhancement" pro­
posal would decrease the combined total
of our Novice and Technician licensees,
wh ic h is not in the best interest of ou r
amateu r radio service.

2814 Empire Ave., Burbank, CA 91504
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Eighty-year-young AIObright. WA600F, of
Hawthorne, California retired from North­
rop Electronics in 1970. AI has been a li­
censed amateur since 1958. He is always
glad to help new operators. His station in­
cludes a Ten-Tee Century121 transceiver
anda verticalantenna. f recently enjoyed

a pleasant and long contact with AI.

Adlctlonaryoescrlptlonof "deja w ' is
that it is something that is unpleasantly
familiar. The current "Novice Enhance­
ment " proposal includes the unpleasant­
ly familiar matter of Novice voice privi­
leges. When the Novice license was in-­
it iated in 1951, it included 2 meter voice
operating privileges, which led to many
Novices making more voice contacts than
code contacts. This fai lure to obta in
enough code operating experience re­
sulted in a lot of Novices being unable to
pass the 13 wpm code test required to
upgrade to the General license, resulti ng
in many long-term Technicians. I am one of
the people who proposed extending Nov­
ice code privileges to Technicians to give
Technicians an opportunity to obtain on-­
the-air operating practice that is common­
ly essential to upgrading to a General
license.The ARRL Board of Di rectors was
initially opposed to Technicians having any
high-freQuency (3 to 30 MHz) operating
privileges, but the FCC eventually adopted
this change. The proposed Novice voice
privileges would again decrease code co­
eration by Novices. I have always advised
my students to try all bands and all modes

to acqu ire desired first-hand operating
knowledge. However, I believe that code
proficiency is the facet of operation that is
most difficult to acquire: consequently, I
urge Novices to operate as much radio­
telegraphy as is reoutred to attain good
code proficiency ,and to acqu ire excellent
code proficiency belore trying any other
emission mode.

The Novice license is serving its pur­
pose, as it has since its inception 35 years
ago. It is an entry-level license with a low
code requirement (5 wpm) and a very
basic requirement 01 associated regula­
uons aodturdamentat electronics. There
is very little wrong with the existing Novice
tests, and operating privileges could easily
be improved .The current Novice ticket is
providing the easy introduction to amateur
radio that is needed for non-tectmicat
people.

Previous Novice columns have covered
desired changes that have not been im­
plemented, as well as unwanted changes
that are in effect. I am not attempting to
repeat the entire contents of those
previous columns ,but I will mention a few
of the main points; some of these prior c0l­
umns are listed in this article .

The most important changes that have
not been implemented concern Novice
bands. The 10 meter band is almost use­
less during this low part of the current
sunspot cycle. In addition, the usefulness
of 15 meters is greatly reduced .These ex­
isting conditions terce Novices to do mare
operating on the 40 and 80 meter bands.
However , the FOT (frequency 01 optimum
transmission) between America and
Europe/Africa often runs through the 40
meter Novice band, resu lting in reception
of extremely strong international short­
wave broadcasts every 5 kHz (7105, 711 0 ,
etc.) throughout the 71 00 to 7150 kHz 40
mete r Novice band.The most common de­
terrent to 80 meter operat ion is the longer
antenna required to operate on the 3700 to
3750 kHz 80 meter Novice band. In addi­
tion, the upper end of the 80 meter Novice
band is subject to foreign voice operation
interfe rence .

The preceding facts make it obvious
that Novices require add it ional frequency
segments to prcvoe suitable operating oo­
portunities with reasonable expectations
01 good communication results. A 20
meter Novice band is long overdue, and
14 ,100 to 14 ,150 kHz is the reasonable

Sly You S1w It In CO



segment to use , since it is basically not
used for transm itting purposes by Ameri­
can amateurs holding any grade of li­
cense.The exist ing 30meter band is ideal
for Novice use; it will provide good long­
range communication oppor tunities dur­
ing the night. This 10.1 0 to 10.15 MHz 30
meter band already has Novice limitat ions
(code and 200 watts PEP maximum out­
put) appl ied to it. The exist ing 40 meter
Novice band is 7100 to 7150 kHz, which
means that it does not share any common
frequency spectrum with amateurs in ITU
Regions I or III, since the anmeter band is
7000 to 7100 kHz (only) in those regions .
Extending the American 40 mete r Novice
band down 25 kHz (7075-7150 kHz) would
improve long-range communication op­
portunities for Novices. Similarly, ex­
tending the bottom end of the present 80
meter Novice band (making it 3675-3750
kHz) would ease the interference problem
at Ihe top end of th is Novice band.The ex­
pans ion of the 80 and 40 meter Novice
bands, plus c reation of new Novice bands
on 30 and 20 meters, would great ly in­
crease Novice band activity. Since Techni­
cians share the use of Novice bands, their
opportunities to upgrade would also be en­
hanced by these band changes . Novices
and Technicians comprise almost 40 per­
cent of our amateur operators, yet they
have access to less than 9 percent of the
high-f requency spectrum (300 of 3450
kHz. total) .

Some of the changes which have occur­
red , which I believe degraded the Ameri­
can amateur radio service ,are mentioned
in this paragraph .The Novice license was
initiated to provide a simple, short-term in­
troduction to amateur radio. Making it a
1(}year term, renewable license detracted
from the incentive to upgrade. The Novice
license would be more effect ive if it were
a 2-year term ticket that could not be
renewed.The 200 watt PEPmaximum out­
put power limitation in the Novice bands is
excessive; th is limit would be more
reasonable if it were 100 watts PEP max­
imum output .Amateur radio station power
limitations would be more useful if they
were stated in ERP (effective radiated
power), taking into account feedline loss
and antenna gain. While on the subject of
Novice bands power limitation, I bel ieve
the present 200 watt restr iction should not
apply to General, Advanced, and Exira ,
c lass amateurs . The so-cal led "Novice
bands" are in reality the Novice, Techni­
cian, General .Advanced, and Extra class
bands. They are the only frequency
segments that may be used by all classes
of Ame rica n amateurs . One of the in­
creases in privileges an amateur derives
(in some cases) from upgrading is higher
power operation. I am a low-power
operator, but I do not believe it is appro­
pr iate to reduce power privileges of
General through Extra class amateurs
when they operate in Novice bands. Elim­
inating the requirement to change call-

Say You Saw It In CO

signs when one moves to a different call­
sign area created another unnecessary
area of confusion . This change should be
eliminated to restore the uniform system
that existed . There are many other
changes thai I find to be unwanted, but
there is not enough space in this article to
discuss all such items.

Previous Novice columns in CO maga­
zine contain associated information that
may be of interest to you . Some of these
columns are mentioned herein for those of
you who have access to previous issues of
CO. Also, prior issues can usually be 0b­
tained at $2.50 each from CO Magazine ,
76 N. Broadway, Hicksville, NY 1180 1.The
June 1981 issue contains an article about
amateur radio frequency segments. The
July 1981 column is devoted to Novice
bands. The history of the Novice license is
pr inted in the October through December
1983 issues.Also, 40 meter Novice band
operation is covered in the December
1984 issue.

In summary, rbelieve the Novice ticket
is getting the job done with its existing
privileges. Operating activity would in-­
crease in the Novice bands if two existing
bands were enlarged and two new bands
were added. One of the comments I hear
quite often is that amateur radio does not
attract enough young people. I believe we
can make changes that will attract more
youngsters, and one of these changes is to
make young people more aware of the ad­
vantages associated with code (radiotele­
graph) operation. I have conducted ama­
teur radio licensing courses, at least one
per year. since 1948. Some of these

--. - .. - .- . -- -- -
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courses were limited to young people. and
I quickly learned that they requ ire a d if­
fe rent approach than I use with more ma­
ture students. Nevertheless, I do not think
that there is anything wrong with an ama­
teu r radio service that is primarily of in­
terest to young adults th rough senior citi­
zens. If you are sufficiently interested in
this matter. please send your comments to
the FCC, Personal Radio Branch, 1919 M
Street NW, Washington. DC 20554. It is a
good practice to send a copy of your com­
ments to ARRl, 225 Main Street , Newing­
ton,CT0611 1.

Photographs Wanted
Photographs of Novices In thei r shacks

provide introductions to a few of the newer
amateurs. Photograph size is unimportant ,
but good definition, contrast, and subject
matter are important. Color pictures can
be used. but black-and-white photographs
are preferred. Operating activities and
achievements. plus a self-introduction, are
needed with each picture. Send an SASE
if a picture must be returned. A free one­
year CO subscription (or renewal) is
awarded to the one amateur whose pic­
ture I select as the winner for the month. If
you are a subscriber, please enclose the
mailing label (or copy) from your latest CO
issue. One award is made each month. no
matter how many photographs are printed.
OX amateurs, who frequ ently work the
American Novice bands, are also urged to
submit photographs. I have not received a
picture from a Novice in Hawaii or
Vermont.

73, Bill , W6DDB

AUTHORIZEO KENWOOO
I-COM RADIO OEALER

H l HEASTER. INC.. 2m 1luc:I<I\iIn:In~. Clnsburg. W
Va <'6JlI l Clarksburg I'toonf (:104) 624-SCllS /II W Va ToI­
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!leach. f l. 32074 fionOa PIlone (9001) 613-4066
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World of Ideas
• month'y ,••rur. by

DAVE INGRAM , K4TWJ

A LOOK AT THE WORLD AROUND US

Understanding Modern Amateur Gear, Continued

F avorable response to our discussions plexities are mere signs of the Urnes ... become damaged/defective during Ship-
of modern amateur gear continues to ro ll whatever the times ... and radio amateurs ping , true ,bUI the odds of occurrence are
in, along with ideas and suggestionsof ad- have a " mental advantage" in grasping unbelievably low. Some 01 you may be
o.nona! areas you would like to see high- such evolutions. Mere pep talk? We doubt thinking our words are encouraging but
lighted. Apparently we 're " on the right it. You 're probably considered the erec- new gear is sti ll quite complex 10 '
track " and detailing aspects of interest in tromc whiz of your family, right? I'm merely basic/CW-m inded amateurs. As an addi-
an easy to understand manner , Thanks ! suggesting putting some of that high-level tional confidence builder along this line,
Such positive feedback naturally requires intell igence to good use . we asked seve ral national BOO-number
favorable response, so this month's col-

New Rig Familiarizat ions
equipment dealers it they could assist

umn will progress further in that direction. amateu rs pu rchasing complex-type new-
Hopefu lly , our information w ill prove Everyone enjoys being the first kid on model transceivers. Our inquiries can-
benefic ial to both "understanding in- the block with a new toy, and radio ama- cerning presrnoment rig checkout and
nards" and operating today's quite sophie- teurs are no exception to that rule, Fortu- preprogramming both memories and
ticated transceivers .This time we'll break nately . tooav's manufacturers are sup- VFOs for a nominal charge received a
the discussion in to two genera l sec tions. porting OUf enthusiasm by introduci ng a unanimous "yes," thus assuring a high de-
The first part w ill consider basic use and variety of new models at frequent inte r- gree of "out of shipping box success" to a
fa miliariza t ion of new rigs-those typical vats. The end result of such " mutual grat- new owner, Our position thus equates to
"out of shipping box " entang lements that tttcauon' is unlimited pleasures. However, enjoying our new rig w hile lea rning about
occasional ly surface during the first day of our eagerness to enjoy that gear before its internal ci rcui ts along the way. Of
operation, The second part is interrelated, actually learning how to use and ap- course the best bet in this area involves us-
it's a simplified explanation of a rig's inter- prectate it otten creates its share of ing our own knowledge and assets father
nal c ircuits affect ing tu nings. perplexities. That situation is espec ially than relying on others. let's take a closer

Tocay's amateur gear , with its complex noticeable if the rig under consideration is look at that posit ion.
circuits and multi-l<.nob panels, might in- a brand new model. The first day(s) one
ilially seem int im idating . but t hat situation owns and operates (00 attempts 10 Troubleshooting
isn' t really much different from limes of operate) such rigs reminds me of the pro- " Cockpit Problems"yesteryear. In fact ,a slight shift in thinking verbiat "brief period of adjustment" used
can act ually make today's gear simpler to describe newlyweds. One typically Since modern transceivers are general-
and easier to use . Remember the Joh nson quest ions , 10' example, if Ihe ng IS Iy design perfect and complex in opera-
series of tra nsmitters, Haulcratte r re- operating as it's supposed to, if there are tion. it' s qu ite understandable that "cock-
cevers.and their complexity of knobs? To- in ternal defects, or if there are unrealized pit " or operator confusion surfaces during
day's transceivers don't requi re those in- "cockpi t problems." Since those units are earlydaysof rig use. I've helped numerous
vofveo tune/load/dip maneuvers, and crvs- fresh from the factory. amateur friends amateu rs overcome those problems, and
ta! phasing/band-hunting adjustments don't have similar rigs available for cam- my single most " secret tool" fo r solutions
have now faded from normal view. Frank- oarison and our own technical knowledge was that particular unit's instruction
tv, I never figured how one used an absorp- may be taxed 10 its limi ts. There may be a manual. Years of experience in this area
ton wavemeter for zeroing a transmitter natural tendency 10 feel somewhat now convince me that anyone can enjoy
on a received frequency. Ah , the golden isolated at this time , but we have several toclay 's most complex rigs and fully use all
times of old did indeed have their own encouraging aspects to our advantage. of their features by following a similar con-
tvoes ot perplexities. In other words . com- Tooav'a amateur gear is essentially cept . Read your new rig's instruction

perfected to tne finest degree, and manual thoroughly before attempting to
manufacturers' quality control is close to operate the unit . After firi ng up the rig ,

EastwcxxiVillage No. 1201 So., At.11. Box phenomenal. The old " pulled from box again use the instruction manual as your
499. Birmingham, AL 35210 dead" syndrome still exists and items still personal guide to operation and use of

!>!>O- 16 !iOKH.

RFamp lOOOKH, 455KH , IF amp 4!)6KH. DEl "UDIO AFamp ..UD'O

v '-<

(1 L.O.

I ~

I 1/ Fig. I -Block diagram ofbasic AM radio using classic single con-I
I

, 7 1.!>5KH. version design. Note frequencies and heterodyning concepts,See
L _ ...!U~I~ _ -"/

text for relation to modern amateur gear.
-
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Fig. 2- " Modernized version " of the classic old-style AM radio
Rea! Vo ice shown in fig.1. Acomplete microprocessor-controlled localoectt-

limo! clock synthesil er tetor has been added,along with a broadband modification to the
RF amplifie r.

each knob. Go through operating steps standings, and since many of the ir nmc- kHz) is selected and amplified by the IF
along with the manual's examples. and l ions are d irectly controlled from a main stage. After that single conversion. follow-
then modify them to your own style of use . tuning dial, let's now look further in that ing stages are fixed in bandwidth and Ire-
You have many years to enjoy the rig . A direction. quency . If the RF stage is ret uned to 610
couple of days familiarization at that era's Basic Concepts of Digital and kHz, the mechanically tracking local as-
beginning returns high dividends over the cillator tunes to 1065kHz tomaintain a 455
long run. Microprocessor Tuning kHz d ifference . Get the idea? Let's now

Some of the best electronic-related ad- Surely the most innovative development " modernize" the design (see fig . 2). First
vice I've heard came from a well-known affecting amateur transceivers during re- we broadband modify the RF amplifie r to
consulti ng engineer: "assume noth ing ." cent times has been the inclusion 01 micro- pass all signals between 550 and 1650 kHz
Related to amateur gear that means avoid processor control and digital tuning carr equally. Th is eliminates its need for a
assuming how a unit functions or accept- cepts. Prior to this evolut ion , all rig tunc- tunable capacitor and gang tuning . It also
ing "outside opinions" unless they're tao- tions were handled in a strictly analog shifts all se lect ivity requirements to IF
tually qualified . Since we' re discussing manne r. Variable frequency osci llators stages, but we can handle that situation
new transceivers, thei r most qualif ied we re tuned w ith capaci tors for frequency with more IF stages and sharp tuned
" voice" (and your personal tutor) is the selection while heterodyne oscillators filters.
unit' s own instruction manual. Nearly were used with sw itc h-selected crystals Next, we replace the local oscillator's
every unit 's manual will guide you through lor band selections. Both RF and oscillator circuitry w ith a PLL or trequency-syn-
" basic operations " : presetting all knobs, stages were gang tuned to maintain an IF thesized oscillator fonoweo by a " divide by
swi tches, etc ., to their " standard " post- difference. Today's RF amplifier stages any number " digita l circuit and control
tion; checking/confirming all rear panel, in- use broadband/untuned designs, how- those stages w ith a m icroprocessor. The
side pots , co nnecto rs , switches are cor- ever, while frequency-se lecting variable rad io can then tune any station between
rect: then adding extra " f rills" as you capac itors behind a rig 's main tuning knob 550 and 1650 kHz by feeding a mrcrccro-
become familiar w ith the rig . have been replaced w ith LED beam chop- cessor/compute r-controlled injection sig-

Most " cockpit problems" today center ping wheels in Iight·tight boxes . LED light 081between 1005aOO 2105 kHz to its mix-
around mic roprocessor-controlled tuning interruptions are then converted to digital er. The microprocessor can a lso be input·
methods used in deluxe-style transceiv- counts (light equa ls binary 1, dark equals controlled by a light interrupting dial wheel,
ers.Should you personally encounter per- binary 0, for example) which are inter- up/down buttons , computer program, etc.,
p1exities in th is area, I suggest tr iple check- preted by the rig 's internal m icroproces- for tuning, wh ile its frequency in formation
ing to ensure the unit isn 't operating in sor.That item in turn controls both ranges is also sto red in memory . If a rea l-time
memory recall mode, operating split VFO and frequencies cove red by a rig 's oscn- digital c lock is Interfaced w ith the mtcro-
and inhibited from out-of-band transmls- lato r(s). processor and additional software is add-
sion , using a non-programmed memory, or As a simplified example of the previous- eo,the rad io could wake us to one station,
placed on d ial load. Remember , also , to Iy mentioned digital evolutions , let's hypo- store our frequency/station preferences
check litter switches: if optional filters are thetlcauy update the " old fashioned " AM by hours , cross-anatyze data, develop a
omitted there , the rig will seem dead.Take radio shown in fig . 1. Using its classic daily listening sequence to fi t our per-
the viewpoint of looking fo r what's wrong descript ion, all (550 to 1650 kHz) signals sonautv.and operate the radio according-
rather than what 's right, and YOU'll prob- are received by the antenna and di rected ty.Those expansions could be put to better
ably find the problem in miniscule time. to the RF amplif ier.Assuming that stage is use, however , by inc luding additional
Since mic roprocessor-cont rolled tuning tuned to 1000 kHz and the (mechanically (shortwave) band and mode ci rcuits plus
concepts direct ty or indirectly account for ganged) local oscillator is tuned to 1455 transmit capabili ties in the radio-the
a c redi table number of new rig mleunder- kHz , the mixer 's resultant difference (455 modern transceiver concept.
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discussion is in the text.
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Although various makes and models of
microprocessor-controlled transceivers
f luctuate somewhat in individual design
and block-diagram layout, they all use a
general concept such as that analogized in
the previous discussion. Realizing that lact
and visualizing what actions are required
for operating/tuning a particular rig is the
keynote to its understanding .A hypothet­
ical example of that concept is show n in

PORTAQUADS,
/ 2 MTR & 22Q MHzk--hfFr FOLDS INTO CASE CA.ADD
SPECIFY BAND $13.95 6%TAX

~ .J\.RADIO ENGINEERS
'~)c>., -- V394 1 MT, BRUNDAGE AVE.

SAN DIEGO. CA 92111
6 19-268-7988

fig. 3. Once again I emphasize that while
your own rig 's diagram may be slightly dif­
ferent from this one, your knowledge of
what 's happening w ilt allow you to draw a
comparable diagram of its ci rcui ts.

In order for a transceiver to select dif­
ferent transmit and receive ranges, its
microprocessor must activate the proper
receiver input and tranamttter output
filters (see point A).A local oscillator signal

A RARE COMB I NATI ON
CUALITY AND ECONOMY

QSLS by W4MPY
705 AUDUBON CIRCLE

BELVE DERE. SC 2 9 B4 I. _

must also be fed to the first mixer for lun­
ing (see point B). Some rigs use a master
PLUfrequency synthesizer and program­
mable frequency divider he re (like the
figure's example). while others "call up"
one of several separate oscillators. Over­
all, however , the "end idea" (local oscilla­
tor out at point B) is the same. Following
those initial band and frequency selec­
tions , subsequent IF stages inmost trans­
ceivers are usually fixed in range and con­
ventional in design. Exceplions to that rule
are tapoffs from mode related stages such
as demodulators (if your rig includes both
frequency and mode memories) and AGI::)
squelch tapotts (if the rig also includes
scanning tunctions).

Since the transceiver 's frequency tu n­
ing and detection stages are now under
m icroprocessor ccntrot . several forms of
operation are possib le. We can program
the m icroprocessor from a small keypad,
lor example, step ita counts from up/down
buttons, or interface it to an extemalter­
minal or modem. We can store operating
lntcrrnatlon in various memories , manip­
ulate their data using an external interface,
include a real-t ime clock, or. maybe in the
future, let the mlcrprocessor evaluate ou r
personal operating preferences and repro­
gram the transceiver accordingly. We can
also interface the digital counts from that
item to a speech synthesizer , or anything
else the modern mind might conjure.

Returning 10 fig . 3. let's now take a
closer look at operations of various micro-
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Fig. 4- LogiClmicrO(Jrocessor control section of /COM's new 757A.

processor-related circuits . A shaft from
the transceiver's main tuning knob turns
an LED beam chopping flywheel inside the
rig. Two LEOS and phototransistors are
mounted on each side 01 that wheel and
are used to sense both cou nts and w hic h
beam activated f irst (di rection of rotations,
or whether to count up or down).We might
also point out that many " deluxe" trans­
ceivers now let the ir LED/phototransisto r
encoders serve double duty- the dual
VFO concept. Voltage pulses from the
pnototrenststors are next converted to
microprocessor level pulses by the
decoder and used for "telling the
microprocessor" to count up/down and
how many times. That output information
then controls the Pt.tnocal-osciuator cir­
cuits. The microprocessor also outputs in­
formation tothe rig 's d isplay (and speech
synthesizer) , se lects filters , stores/re­
tr ieves information in memory, interfaces
with external systems, and much more.
It's the "heart " of the rig's small com­
puter . Some manufac turers ca ll that ch ip
a microprocessor , inc identally, w hile
some call it a CPU; either nomenclature is
acceptable to us. Not ice that up/down
scan pu lses can be "clocked" into f ig. a's
decoder from the dial or mlc . Notice,also,
the microprocessor and memories can be
"preloaded" without affecting the trans­
ceiver if Pt.tnocat-oscinator output is d is­
abled at point B.As you look back over fig .
3, several more expenslcnsrtrurs will p rob­
ably come to mind. Possib le this clarifies

Say You Saw It In CO

why there is so much excitement and de­
velopment in modern transceiver designs.
Their capabilities are limited only by one's
imagination.

I've included one f ina l inspi ring bit o f
study in fig. 4.Th is is a b lock diagram ofon­
ly the logiclmic roprocessor-control sec­
tion of ICOM 's brand new 1G-751A. The
cus tom rc inte rfaces " outside counts" to
the CPU. Its inputs are scanned for data by
IC7. The CPU's " local oscillator output
driving informat ion" moves along the data
bus to the 74l5377, then to the display and
buffer to the Pll. The " N" data selects
oscillator frequency divisions. Study the
figure a few minutes, and the other "sup­
port blocks" will also become understand­
ab le. Aren ' t modern rigs interesting!

Conclusion
We've come a long w ay in both this

month's column and the three previous
" Unders tandi ng Modern Gear " (March,
Sep tember , and October 1985 issues of
CQ), but there 's always room to delve fur­
ther. If you would like to see addit ional
discussions alo ng these lines, let me
know. I aim to please. and I proceed ac­
cordi ng to your lnout. Hopefu lly I'm mak­
ing you feel a bit more comfortable about
owning and operating today's sophisti­
cated gear. Comparing the internal cir­
cuits and overall capabil ities to their in itial
costs, tocay's transceivers are quite a bar­
gain. Enjoy !

73, Dave, K4TWJ

-
Wi th a 516F2 Solid State Conver­
sion kit f rom t he Peter Dahl Co.
your power supply will ru n cooler
and have f ull protection against
line transients. For only $19.95
you get solid state replacement s
for the SU4 and SR4 t ubes. a
sil icon diode t o re place the
selenium bias rectifier. meter pro­
tection and a selenium line t ran­
sient suppressor.
FOR INFORMATION. write or ca ll:
PETER W. DAHL CO., INC.
5869 Waycross Ave. • EI Paso.TX 79924

(915) 751·2300 Telell No. 763861 PWD CO
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Awards
NEWS OF CERTIFICATE AND AWARD COLLECTING

• monthly f•• fur. by

DOROTHY H. JOHNSON, WB9RCY

T he Story 01 the Month for July is:

LeRoy C. Ullrich , WABLMK
All Counties '504, 2·5·86

"I was introduced to amateur radio in
1965 and obtained my Novice and Gener­
al class licenses in that same year . In
November of 1965 I stumbled across a
group of amateur radio operators on
3.947 MHz who said they were collecting
counties. I still don't remember why I
joined them. but I really gal 'hooked '

"Down through the years my cou nty
hunting was interrupted many times, but '
only for snort periods . During the late
1960s I spent my summers in graduate
school and this led to my M.S. degree in
biology in 1969. Also during this time my
wife, Eva, and I raised two children. The
oldest , Kim, graduated from high scnoo!
twoyears agoand is attending a local jun­
ior college at the present time . Our
youngest Child, Kelly , will graduate Irom
high school this year and is planning to at­
tend college next fall to pursue a degree
in electrical engineering,

"Alter 20 years of county hunting, my
dream 01 working all counties finally
came true . I will always remember the
evening 01 January 21 , 1986. I arrived
home from work at approximately 2345
GMT and checked into the net because
Ira , KA4SAX, had planned to go to Callo­
way County, Kentucky that evening .
When I checked in I was informed that
Wes, WA0YFO, was just starting his va­
cation and was going to be in Butler and
Muhlenberg Counties in Kentucky. What
an elation I lelt knowing that I would be
able to work three 01 my last five counties
inane evening !

"When I had completed the contacts
lor the last three Kentucky counties, I an­
nounced the last two counties I needed,
and Jack,WSVOR, popped up on frequen­
cy to say that he was in Wichita County in
Kansas on his way home to Oklahoma. I
made a contact in Wichita County and
suddenly was down to only one county to
go. Bob, KC5CV, was NCS that evening.
and he said that Charles, N4EED , was
running in Mississippi and was close to
Quitman County, Georgia, my last one.
Charles agreed to go across the state line
and I was able to contact him in Ouitman
County. What an evening! Little did I
know when I arrived home from work that
I would work all five of my last counties in
one evening. I was so nervous that I did

333 South Lincoln Ave., Mundelein, JL
60060
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LeRoy C. Ullrich, WA0LMK, USA-CA All
Counties "504, 2-5-86.

not even think to turn on the tape record­
er that was just above the rig. A few days
later a tape of my last contact arrived in
the mail from Bill , WA3ZMY. We can be
proud that we have so many thoughtful
people among the County Hunters.

"Since my beginnings in county hunt­
ing I have attended several national con­
ventions. In fact, my first convention was
in Kansas City in 1974, and it was one I
will never forget . All during the conven­
tion tickets were drawn lor prizes. To my
surprise, at the end 01 the banquet, when
Ihey drew the ticket for the door prize,
they drew my call and I went home with a
new Yaesu FT-101B. I used this rig lor
many years on the nets and only replaced
it about two years ago. In 1977 the County
Hunters Convention was closer to home
in Rochester, Minnesota, and I was able
to serve on the host committee.

"I cherish all the contacts I have made
on the County Hunters Nets and even
more the wonderful acquaintances that
we have made at the conventions and
during trips through the United States.
When we are traveling, we always try to
stop and meet some 01 the County Hunt­
ers, and these visits are usually the high­
lights 01 our trips. They show us the flavor
of the country which we would not see
otherwise. We look forward to seeing our
old friends and meeting new friends at fu­
ture conventions and mini-conventions.

"Besides amateur radio, my wife and I
are involved in several hobbies. One nco­
by that we especially enjoy together is
working on and using our log cabin in
northeastern Minnesota (Cook County). I
have a corner of the cabin reserved for a
ham shack, so you may hear me worki ng
on the nels as 'WA0LMK/North .' If any of
the County Hunters enjoy campi ng, fish­
ing, or just being out in the wilderness,
stop in and share it with us.

USA-CA Special Honor Roll

Carl E. Andersen, W3XE
All Counties "507, 3-2o-B6

" Atter a couple of boring weeks watt­
ing for the confirmations and getting the
USA.cA All Counties number , here I am
back at county hunting again. I would like
to thank all the mobile stations and net
controls who helped me to qualify for
"504.73, LeRoy, WA0LMK"

Awards Issued
Carl E. " Andy" Andersen, W3XE, com­

pleted them all and qualified for USA-GA
1()(X) "'918, USA.cA 1500 "'742, USA.cA
2000 "661, USA-GA 2500 "604, USA-GA
3000 "539, and USA-GA All Counties
"507. All awards were dated 3-20-86,
Mixed. Andy received USA-GA 500 "217
on April 12, 1963.

Larry Allen, K1ZIT, has added the gold
seals to his certificate to indicate the 101­
lowing: USA-GA 1000 "'917; USA-GA
1500 "'740; USA-GA 2000 660 and USA­
CA 2500 "603, all endorsed 20 M B,dated
3-5-<l6.

Peter Kragh , K2UPD , has claimed
USA-GA 2500 "60S, USA.cA 2000 "662,
USA-eA 1500 "743, and USA-eA 1()(X)
"'919, Mixed, 3-24-86.

Phillip R. Pritchett . WD5P (ex: N6ATS),
sent for USA-GA 2000 "'663, All SSB,
3·29-86.

Barry C. Dutcher, KA1CLV, won USA·
CA 1500 "74 1, All CW, 3-14-86.

Elemer A. Bielak. HA9AE, Qualified lor
USA.cA 500 "'2097 ("2 to Hungary) and
USA.cA 1000 "920 ("'1 to Hungary),
Mixed,3-29-86.

USA.cA 500 certificates went 10:
R.S, Unsworth, G3WPF, USA-eA 500

"2092, All CW , 3-14-86.

USA-CA Honor Roll
3000 W3XE '"W3X' 53' K2UPD "3

"" ""K1ZIT 603 K1Z JT '"W3X' GO< W3X' '"","PO 605 "'"PO '"HA9R' 920

""K1ZIT 660 '"W3XE 66. G2WP, 2092
K2UPD 662 WA2LEW 2093
WD5P 663 SV1JG 209'

F6BVB 2095
1500 KA5RNH 2096

K1ZIT "0 HA9RE 2091
K,A1CLV '" OK1ASJ 2096

s.y You s.w It In CQ



CWCounty Hunters Confirmed Contacts January 1, 1986

Special Honor Roll-All Counties-CW: W8RSW #1, W2MEI "'2, KA5A #3,
W1JTo #4, W3HQU #5, W3ARK #6, NG0T #7, WB000S #8, N2RT #9, W1AOE
#10 , N500 #11, WA6VJP #12.

Jan. 86 Jan. 85 Jan. 86 Jan. 85 Jan. 86 Jan. 85
W9VEN 3()" 306' W8WVU 2758 2720 W9MYY 2205 1675
K3LK 3063 2992 W8YL 2757 2729 WB1EIl 2020 •
WIllFBB 30" • W5VGFI6 2753 • W3HDU 1934 (2nd t ime)
N6QA 3021 2987 W1TEE 2741 • VE3KlE • 1725
W7GHT 3000 2954 N2CWG 2722 2600 VE1ASJ 1702 •
KA41FF 2988 2872 W6NNV 2671 • W3XE • 1539
K8KIR 2955 290' KN4Y 2591 2380 KA1ClV 1512 " SO
K7EQ 29'7 • K8MW 2567 2314 WA4KER )292 502
Wl$BU • 2925 WD4SlG • 2489 N50Q "SO (2nd time)
W2EMW 2903 2770 OK1APV • "80 VE31R • 933
W71EU 2899 2665 W7Hll "00 1544 NFIllX 868 •
W4POA 28SO • N9DR 2374 2385 KA1CVJqflP "7 •
W8RYP 2645 2710 NIllCYB 23SO )667 WB1AOD 597 •
K3ZMI • 2824 N7TI 2301 • KA8MSU '" ' 35
N0CKC 2822 2695 W4BV 2239 • W6CF 385 •

"No info. (Thanks/o Buster Boatman, N0CKC, for the foregoing information. The newCW Net freql.J6n-
cv is 14.066, It is basicaflya weekend net. although there is some activity during the week,)

,
••

Tenth Asian Games Award . To commem­
orate the Tenth Asian Games in Seoul,
Korea September 20th through October
5, 1986, the Korean Amateur Radio
League (KARL) will issue special awards
for contacts made f rom January t st
through October 5th of th is year . The de­
sign of the award will be based on the offi­
cial poster of the games. The awards will
be issued in the following classes:

Class HL ; Requ ires confi rmed con­
tacts with 10 Korean stations, which
must include at least one Seoul station.

Class OX: Requires confirmed con­
tacts with 10 different countries that will
be part icipating in the Asian Games, and
must include one Korean stat ion. 0 0 not
include you r own country.

Opening DayofArmadillo County, 3-2-86.
K5RC at the A rmadillo County Court
House at Washington-on-the-Brazos,
Texas, " Where the Old West Meets

Ohms Law. "

(UK), GC, GU (Guernsey), GC, GJ (Jer­
sey), GO, GI , EI, H4, VR4, HC8, HH , HI,
HK0 (Baja), HK0 (Malpelo), HKIlI (San An·
ores). IS, J3, VP2G, J6, VP2L, J7, VP20,
J8, VP2S, JA-JR, KA (Japan), Jo, KA1
(Minami), JO, KA1 (Ogasawara), .ro, 7J1
(Okino), JW, JX, KG4 (see CO, CM), KH1 ,
KB, KH2, KG6 (Guam), KH3, KJ, KH4 ,
KM , KH5, KP6 (Kingman), KH5, KP6 (Pal·
myra), KH6, AH6, WH6, NH6, KH6, KH7
(Kure), KH8, KS6, KH9 , KW, KH0, KH2,
KG6 (Mar iana), KC6(West Caroline), KC6
(East Caroline), Kp(oesecheo), KP1, KC4
(Navassa), KP2, KV, KP3, KS4, HK0 (Ran~

Ser) . KP4, NP4 (Puerto Rico), KX, OHIlI,
OJ0, OX, XP, OY , P29, PJ (Netn. Antilles),
PJ(St Maarten), PY0(Fernando), PY0(Pe­
ter-Paul). PY0(Trindade), S7, S9, CRS, SV
(Crete), SV (Dodecanese), T2, VRS, T31l1,
VR1, T31, VR1, T32, VR3, TF, Tl9 , UA1 ,
UK1 (Franz Jo.), VEl (Sable), VE1 (St.
Paul). VK (Lord Howe), VK9 (Willis), VK9
(Christmas), VK9 (Cocos), VK9 (Mellish),
VK9 (Norfolk), VK0 (Heard), VK0 (Mac­
quarie), VP2A, VP20 (see J7), VP2E.
VP2G (see J3), VP2K, VP2L (see J6),
VP2M , VP2S (see J8), VP2V, VP5, VP8
(Falkland), VP8 (Orkney), VP8 (Sand­
wich), VP8 (So. Shetland), VP8 (Georgia),
VP9, V09, VR1 (see T3), VR7, VS5, 9M6,
9M8, VS6, VS9 (see 80), VS9K , VU7 (An­
daman), VU7 (t.accaoive). XF4, Y8 , YC,
YO, YJ, YVIlI, Z07, Z08, Z09, ZF, ZK1
(North), ZK1 (South) , ZK2, ZL (New Zea­
land), ZL (Auckland), Zl (Chatham), ZL
(Kermedec), ZM7, ZS2 (Marion, Pro Ed),
1S, 3B6, 3B7, 388, 3B9, 3CIlI, 302, 3Y, 4S,
58 , ZC, 5R, 5W , 6Y , 80, VS9, 8P, 9H ,
9M6, 9M8 (see VS5), 9V, 9Y.

The lOX Award depicts countries
which are bonafide " islands" and recog­
nized on the ARRL OXCC listing. Any
qualifying DXCC country either omitted
from this list by e rror or those which have
been recognized after the release of th is
list w ill be added the next time the lOX list
goes to press. In the meantime, appli­
cants may count new count ries (islands)
in thei r ta lly.

Awards Available
lOX-Island DX Award . This award is

sponsored by the Whidbey Island OX
Club and is available to licensed ama­
teurs and shortwave listeners worldwide.
Awards are issued for SS8, CW , Rny,
SSTV, OSCAR sate llite, as well as mixed
and single band accomplishments.

Fifty (50) lOX Islands are requ ired for
the basic award. Certificates are also is­
sued for 100 and 150 islands and for the
maximum number of islands possible at
the time . All OXCC Countries which are
bonafide "islands" are the only qualify­
ing contacts. Aspectaltpx listing follows.

To be valid, all contacts must be made
afterOctober 1, 1977.To apply ,prepare a
list of contacts in prefi x order. Please
number your contacts 1 through 50, etc.
Include the station worked, lOX island
name , band, mode, date, and GMT.

James William Duggan, WA2LEW,
USA-CA 500 #2093 , Mixed, 3-19-86.

Cliff A. Sacca lis , SV1 JG, USA-CA SOD
#2094, Mixed, 3-20-86.

Jacques Bocquet , F6BVB, USA-CA
500 #2095, M ixed, 3-24-86.

Joseph C. Cannon, Jr., KA5RN H, USA­
CA 500 #2096, All SSB, 3-29-86.

Jarostev Plasil , OK1ASJ, USA-CA 500
#2098, All CW, 3-31-86.

The Island OXAward offered by the Whid­
bey Island OX Club.

Do not send OSL cards ! The award is
issued on the honor system . Have your
list verified by another amateur or local
radio club official. Send your verified list
of contacts with $5.00 in US funds and a
4" x a-busrness-stze SASE. Foreign sta­
tions may substitute the fee by enclosing
12 IRC's . Send application and fee to
Whidby Island OX Club, 2665 North
Busby Road, Oak Harbor, Washington
98277 U.S.A. Rules governing this award
are reviewed annually in September . An
SASE should be enclosed with all
correspondence .

Island OXCountry Listing: A3,A9X, BV,
C2,C6, CE0A, CE0X, CE0Z, CO,CM, KG4,
CT2, CT3, 04, 0 6, OU, EA6, EA8, EI , GI ,
F88W, FBSZ, FC, FG (Guadeloupe), FG,
FS, FH, FK, FM , F00(Clipperton), FO, FP,
FR (Glorioso), FR (Juan de Nova), FR (Re­
union), FR (Tromlin), FW , G, GM, GW
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Other TO-EA-eA Awards available as

Notes
Here in midwest America we are once

again enjoying tne sum mer holidays. I
hope things are going well where you are .

73, Do rothy, WB9RCY

The Virginia Beach Amateur Radio Club
Certificate.

tor of WA4TGF must be a difle rent mem­
ber of the club .Send as confirmation a list
of stations worked, with aSL information
and an SASE to: WA4TGF, Virginia Beach
Amateur Radio Club, 4821 Bcsecrott
Street, Virginia Beach, VA 23464. Club
members can also earn this certificate if
they are listed by ten othe r applicants as
being one of the stations worked to quat­
ify for the award.

Jerusalem AWlfd . The new quautice­
ucos for the Jerusalem Award are a log
extract showing four two-way contacts
with amateur radio stations in Jerusalem
and 3 IRC's to cover the cost of postage.
The new qua lification of only four con­
tacts rellects the drop in recent years of
the number of Jerusalem amateurs ac­
tive on the HF bands .

For stations within Israel , the qualitlca­
lions for the Jerusalem Awa rd are ten
contacts with Jerusalem amateur radio
stations. at least seven of which are on
HF. The other three may be on VHF sim­
plex. Send log data with fee to : Ben Dal­
fen , 4Z4JS, Chairman, Jerusalem Ama­
teur Radio Club . P.O. Box 9184, Jerusa­
lem, Israel.

endorsement sti ckers are: 5B-TD-EA-eA
(9 districts x 5 bands = 45 contacts),
160-TD-EA-GW (9 distrfcts on 160 meter
band).

Send log and fee of $3.00 US or equtva­
lent in IRC's, marks. or pounds to: Dele­
gacion Local de U.R.E., La Mura 67 , Vil­
larreal (Castellon), Espana. Note : Deci­
sions of the TD·EA-GW Award Committee
regarding interpretation of the rules shall
be final.

Vlrgini, Beach Certificatl . For stations lo­
cated outside a 90 mile radius of Virginia
Beach , Virgil\ia . work five different
VBARC c ub members or work one club
member and club station WA4TGF when
designated as a speclat event. r ne ooe ra-

The TD·EACW Award, sponsored by the
Union de Radioaficionados Espanoles,

Delegacion Local de Villarreal.

TD·EA-eA Award according to the tot­
lowing rules.

The TO·EA-GWAward is available to all
amateur radio operators and SWl's
throughoulthe world who are officially li­
censed by an IARU member country . Bl­
lateral and direct contacts with the nine
(9) EAdistr icts must be confirmed (9 con­
tacts). Contacts may be made over any
period of years since January 1. 1976.
Bands: authorized amateurs HF bands.
Mode: CW only. Contacts made through
repeaters, satellites , and other similar
means of communication are not valid .
Contacts made from or w ith mobile sta­
t ions are not valid. All stations must be
contacted from the same oxec country.
You cannot get one TD·EA-GW Award
from several of your causicos.

The Jakarta Award from the Organisasi
Amatir Radio Indonesia.

the award fee of $8.00 US or 16 IRC's to
Award Manager, Mr . M .S. l umban Goal,
YB0W'R, P.O. Box 96, Jakarta 10002,
Indonesia.

a Sl ca rds are required fo r meapctlca­
lion from the Indonesian licensed ama­
teurs operating within the 0 call area . An
SASE or sufficient funds for retu rn post­
age is also required .

List of c lub stations in the 0 call area
fo llows: YBQ:IZAA, YB0ZAB, YB0ZAO,
YB0ZAE, YB0ZAF, YB0ZBA, YB0ZBB,
YBfllZCA, YBfllZCB, YB0ZCD, YB0ZCE,
YB0Z0B, YBfllZDC, YB0ZDD, YB0ZDE,
YB0ZDG, YB0ZEA, YB0ZEE , YBfllZZ .

TD·EA-CW Award . The Spanish Radio­
amateurs Union (U.R.E.), through its tocal
group in Villarreal, has established the

STANDOFFS
S().1 $34.50

r:.s • I 8M·1

""50

BEAM MOUNT

MAST ADAPTERS

~
::oa NEW

MA~

$29.50

GP·51S
$139.50

Ginpole
•Kits

GP-a1
$129.50

Ladder
Mast
$2.9.50

FOB Oaklawn

l ive during the games and will count as
five contacts for either class. KARL will
issue the awards beginning September
20th, and winners may also receive extra
items as commemorative stamps or As­
ian Games mascots. Send certified log
extracts together w ith a lee 01 $4 .00 U.S.
(or 10 lAC's) prior 10 September 20. 1987
to KoreanAmateur Radio League, C.P.O,
Box 152, Seoul100, Korea . This award is
also available to SWl's.

Thepreuxesot theAsian countries that
will be partic ipating are : A4, AS. A6. A7,
AS. BY, DU. EP, HL. HM, HS. HZ, JA. JT.
JY.00,52. VB, VS6. VU. XV, XW, xz.,VA,
YB, YI. VK, 45, 4W. 70. BQ, 9K , 9M, 9N
and 9V,

The Jakarta Award . The Jakarta Award
(JAlSWL.JA) is available to licensed ama­
teurs the world over . It is issued lor con­
firmed contact with , or having heard
from, stations in Jakarta (0call area only).
the capital of the Republic of Indonesia,
with the following requirements:

1. OX stations need confirmed con­
tacts w ith, or having heard from, a total of
20 stations including at least one Jakarta
c lub station.

2. Indonesian amateurs need con­
firmed contacts with , or having heard
Irom, a total of 50 stations including at
least 5 Jakarta club stations.

To apply, send the log extracts (OCR) in
alphabetical order by prefix along with

The special station HLBAG will be ac-

SfE All OUR EXCm NG NEW ACCESSORIES

.u4-- IIX EQUIPMENT LTD.
P.O. Box 9 Oaklawn, IL 60454

(312) 423·0605

commercial
Antenna
Standoll $99.50

NEW FREE CATALOG NOW AVAILABLE
Request your 1986 Y·3 cataloa NOW!

ANTENNA
And
TOWER
ACCESSORIES

.u4--

CIRCLE 1.-eON READER SERVICE CARO
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FROM MOBILE TO GLOBAL.

FT·726R. link up to OSCAR 10 for
amazmg satellite Ox. Perfect fOr apart­
ments and antenna-restricted neigh.
borbocds. FT-726Roffers crossband
full-duplex capability on 2-meters and

435 MHz. Other features include 11
memories a n d dual VFOs.

FT-270RH. Smallest 2-meter. 45 wan
mobile rig available. Includes: 10 mem­
ories. LCD display Band scenrnng with
programmable upper and lower limits.
And much more,
FT·1700RH. The only dual-band
2S-watt mobile rig with crossband full­
duplex capability Great for telephone
style communications. or 2-meter and
44:).MHz operation. Compact package
fits most anywhere. VAESU

Our 30th Anniuersarq:

DOC'S COMMUNICATIONS
702 CHICKAMAUGA AVENUE. ROSSVILLE, GA 30741

(404) 866·2302

FT·209RH. FT·709R.
Get out w ith 5 watts
on 2 meters. or 41f2

watts on 440 MHz.
There's a battery
saver for extended
monitoring.
Micropnxessor­
based functionsoffer
10 memories for

receive frequency. standard or non­
standard offset and tone encode/
decode with an optional modu le.
Even a variety of sophisticated scan­
ning (unctions. plus much more, all
within an ultracornpact. light­
weight case.

Rnd out mcee, \Ne carry the complete line of'laesu HF and VHFNHFtranscevers
and accessories. For fulllnlOrmation . contact us today. CIRCLE 68 0N READER SERVtCE CARD

2522 Paxson Lan e
Arcadia CA 91006

$299 d."..,.d
TC70·1

:.;. ~,••

•
NEW 70 CM ATV TRANCEIVER

ALL YOU NEED IN ONE BOX

(81B) 447-4565 m-t 8am-6pm pst .

P.C . ELECTRONICS
To m W60RG Maryenn WB6YSS

• FULL COLOR, SOU ND• • LIVE ACTION lUl l Ilk. broadcasl TV. Ge t on 11'1 '1
..Citing amat"u, Y;deo modi al OU' IIIonSable 'eady 10 go price ,

• WHAT IS REOUIRED FO R A COMPLETE OPERATING SYSTE"'? T/'I' TC7o-ti
dowrlCon.....-t.. oulpuls 10 any TV on c ll 3 lor I'I(;llYIng. ConnlCl 19oocI 1O c rn
a nlenna and low Ion COP. Plug In any compoail. YldIO source you wa nl 10
I' M lmi!: eam..a, VCR, eompul«. IIC. Plug in any low Z dyna"" c m l(; or u51
color ca.......a mil: lor Standafd 1.5 mHI TV IIOUnd . Connecl 10 13.11 -.<k; lor
basi, motMle. or port_. Sea Cha(ll . 20 1'M5 ARRL Handbook. Thal'l if!

• WHAT CAN YOU DO WITH THE TC 7'O-1 ATV TRAHCEIVER? Shovo- II'>e Ihlw;k.
projI(:l .. compUI" PfOQ'<Im ,,",ng..~ YidIo Iapn. repeat Sp.ac. 5/'Iult..
audIO and YidIo "you """a TYRO,..-pMI SSTY or RTTY. W..l!>lf~t. do
public....,,;c. _Is auc:/'I _ ~..,.., .....a lllOn.. ..ca$. CAP -.::'- and
....:..... . , , 11\1 lis l goea on. OX dep6i1C1I on ...1 and 1..... 1'1. typoc:ally I
10 <&0 m 'lel. W. """ 't'CIIo eompanlllaCI RF li.- In tor 20 IS H ii or 50
(S19il wa"l _lor g,..t« OX.

• FUTURES: Small 7x7d.S·, Putn 10 lOOk tPTlJ TIR swilc/'l;ng , GlAsl, t
_ _ .....-t« t_ wholl.~ mHI bIl"><l . Two swilch MleclaCI wMjeo &
audIO ;np" tI ... RCA pI'!OnI jaekl and 10 pi" COIOf camIfI jack, Xmol ..010
_ lIor OUlput. a..... 1 will PIP RF oulpul on ona or two tad<'! S15) " 1I(:11Cl
Cf}'l ta l conlrol led lrequlfl(;;" . Ui.25, .t3ot ,O, or . 26.25 mHI ,

CALL OR WRITE FOR ooR CATALOG lor more inlo or wI>o Is Of! In )'OU, ar.. W.
SIOC. an..nnas. modulel. and .......-yIhing you nllCl on ATV.

TEA MS: Vin. MC. or cash Oflly UPS COo. by phone or mail. Che<:h mu s t el.s,
ban k tlelor. I hipme nl . P,lc. incluc)el UPS 1",lee. Shlpp'"Q in com . USA. othe' s
add 3% . Tflnsmitting equipment laid o nly 10 Ilcenaed TlCh clan or hig /'le ,
a ma"" ' I . Y",ihable In 1985 call t>ooI< 0' copy 01 n. w ilce nse .

Mlae.ne~. F. etur••
1. Baltlry 8eckup lo r Bulflrs

Banlr1.. nollrlCludlCl"
2. Exf.mal +12Yoll po_r'
3. Full 1 y..r par11 and labo' w.rran ty.

Opet1Itlon" F.-turn
1. ON 8utlon SENDOpotmIQn
2. FWnotISENDCaptble
3..~ICaptbl llty

• • p....
5. L.o.s.'St...ctby
II. AutoaPKe Whllelolod lng
7. Tune

"-
120 ...,.AC lSt.noMnl

12·15"'" DC~'*...

MK800 MEMORY KEVER

p;;;;;;;o~

CIRCLE n ON READER SERVICE CARD
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Contest Calendar
NEWSIVIEWS OF ON·THE·AIR COMPETITION

• monthly tutur. by

FRANK ANZALONE, W1WY

t Not otticiaf.
.. eovertl(j last month.

made , but basically the format is sti ll the
same.

It's a worldwide competition open to all
amateurs on all six bands, 10through 160
meters (no WARC bands).

Categories: Single operator, CW only.
phone only and mixed mode. Multi-opera­
tor, single transmitter . mlxed-mode only.
Must remain on a band for at least 10 min­
utes at a t ime. (Exception: Only IARU
member-society HQ stations may oper­
ate simultaneously on more than one
band with one transmitter on each bandl
mode.)

Exchange: RS(T) and ITU zone . IARU
HQ stations , RS(T), and official member­
society abbreviation.

~ints : Contacts within own zone or
with an HQ station , 1 point. Contacts
within own continent but different zone, 3
points. Contacts with different conti­
nents , 5 points.

Multiplier: Total number of ITU zones
and IARU HQ stations worked on each
band . (Note: HQ stations do not also
count as a zone mvttiplter.)

Final Score : Total QSO points fr om all

I
bands times the sum of the multiplier
from each band .

T o appease the many requests from
shortwave listeners I have given the
RSGB $WL Contest exte nsive cove rage
in this month's column. l etters from
SWl's bemoan the fact thai they 'eel left
out because very few contests include an
$WL category in their format.

Adding an SWl category to an existing
contest should be no problem. As a mat­
ter 01 fact, it would give the contest an ad­
ditional source of information in checking
logs. As a suggestion, why not give it
some consideration when you draw-up
the rules fo r you r next contest?

Anyway, here is one activity that will
not add more signals to the already
crowded bands. We still receive com­
plaints from non-contesters thai the aRM
on contest weekends makes it impossi­
b le for them to keep their daily schedules.
Actually, there is only a limited number of
major competitions and that activity Is
usually In the lower port ions of the bands.
State OSO part ies and other domestic
competi tions almost always limit their op­
eration to a narrow band of frequencies .
Contest activity is always sc hedu led for
weekends, leaving the rest of the week
free for the "ragchewers" and the so­
called nets. We get no complaints from
the legitimate nets. They are usually
found in the upper portions of the bands.
So what's the "beef"?

Dale Hoppe, K6UA, a long-time donor
of a plaque In the phone section of our
World-Wide OX Contest, is phasing out
his sponsorship of the USA mult i-ope ra­
tor, muttt-transmttter category. This spot
was immediately picked up by the OX In·
ternational Club of La Grange, Illinois.
and they will be the donor of the 1986
award .(Manythanks. Dale , for your many
years of support}

The usual reminder: July 15th is the
deadline for announcements for the Oc­
tober issue, and August 15th for the No­
vember issue. Send them to my home ad­
dress, not via Hicksville. And surely do
not send them to the old CO address in
Port Washi ngton. We moved out of there
over seven years ago. Yes , we still get
mail forwarded from there.

73 for this t ime. Frank. W1WY

IARUHF Championship
1200Z Sat. to 1200Z Sun.. July 12-1 3
This is the old IARU Radlosport Con­

test w ith a new name.The operating time
has been cut down to 24 hours and a few
other minor modifications have been

14 Sherwood Road. Stamford, CT 06905
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C.lend.r 01 Events

1 Canada DayContest
4-5 Clinton ARC Special Event
5-6 Venezuelan SSB Contest
12·13 lAAU HFChampionship
12·13 RSGB SWL Contest
1t-2O CQVHFWPXContest
19-20 AGCW-DL ORPON contest
19-20 ColOrnbian Contest
19-20 SEANETCWContest
26-27 Venezuelan ON contest
26-26 MARC County Hunters CW
26-28 " Armadillo" CW Run
2-3 ARRL UHFContest
9-10 European CW Contest
16-17 SEANET sse Contest
16-17 New MeKicoOSOParty
16-16 NewJerseyOSOParty
23-24 All Asian CWContest
3-5 YLRL " Howdy Days"
13-1 4 European PhoneContest
20-21 scandinavian CWActivity
27-26 scandinaviansse Activity
4-5 IRSA World Championship
11-12 Pennsylvania OSOParty
15-1 7 YLRLAnniv.CWParty
18-20 CARTG RTTY Contest
25-26 CO WW OX !'tIonl ContlSt
29-31 YLRL Anniv. sse Party
6 ALAAA YUOU Contest
8-9 European RllY Contest
tt-3O CO WW DX CW Cont,st

1985 SAC Results North America
c.w. Pbon.

U.S.A. U.S.A.
KA1DWX 2.160 WllZ ."
W'BZ 1.118 WA1FCN -e
W10PJ 4 KT2P ".
"" Ul2 K6E1D 1....

"" 16.951 W6EOf '"W3GM 14.860 G3t.AHV/W6 22',.... 1,132 MSS 2.131
K4FPF 735 UN no
l{5eDX l .n4

""""" ::: ~~~ ' .360....N
4.176

C.ned. VE1AtH 38'
VE1NG 3,366 VE3t.AAt.A '"VE3LKR 132 VE3LKR '",,- DIIIII . lit,.
HP1XKR 136 HilA ...

BoIdfIJCe indicates certllieste winners_

Awards: Certificates to the top scorers
In each category. in each state ,lTU zone ,
and each DXCC country. In addttlon .
achievement awards wil l be issued to sta­
tions making at least 250 QSOs or a multi­
plier total of 50 or more .

Entries w ith more than 500 QSOs are
required to include a dupe sheet with
their log . A three 050 reduct ion will be
assessed for each duplicate aso for
whic h credit has been taken . Disqualif i­
cation may occur if the overall score is
reduced by 2 % or more.

It is recommended that you check OST
for more detailed information. A large
SASE will get you official forms .

Mail ing deadline for entries is August
13th to: IARU Headquar ters, Box MA.
Newington, CT 06111 .

RSGB SWL Contest
1400z Sat. to 1400Z Sun.. July 12-1 3

The RSGB listener's Contest held last
year wa s well received and Is given
worldwide publicity this year. It is now
open to both British Isles and to overseas
listeners. With the IARU Contest on the
same weekend it should provide plenty of
activity.

Use all six bands. 1.8-28 MHz, CW or
SSB. but not both modes.

Scoring: Score 1 point for each stat ion
heard on 14, 21, and 28 MHz,and3points
on 1.8. 3.5. and 7 MHz. Score 1 multiplier
for each co unt ry heard on each band
(ARRl country list). Call areas of the USA,
Canada , Australia, New Zealand. and Ja­
pan will be considered as sepa rate multi­
p liers.

Final Score : Total points scored on au
bands multiplied by the total number of
mu ltipliers from each band.

Say You saw It In CO
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Wide VHF Contest. Complete and de­
tailed ru les can be found in the April
issue, but w ill be reviewed he re brief ly fo r
those w ho do not have that issue.

Bands: All bands from 6 meters through
23cm may be used (50, 70, 144, 220, 432,
902, and 1296 MHz),

Classes: 1. Single Operator--{a) all
band; (b) single band; (c)all band low pow­
er ; (d) single band low power (30 watts
PEp). 2. Multk>perator--{a) all band; (b)
single band . 3. Portable (temporary pow­
er source only). 4. FM only.

Exchange: Call sign and grid square (4
digits, e.g . FN20).

Scoring: One point per OSO on 50, 70,
and 144 MHz ; 2 points on 220 and 432
MHz . Four points on 902 and 1296 MHz ,
Stations may be worked once per band
rega rdless of mode,

Final Score: Mult ip ly total OSO points
limes the sum of different prefixes
worked on each band ,

A prefix is considered to be the three
letter/number combination which forms
the first part of the causiqn. (A station in a
call area different from that indicated in
the call is required to sign portable. The
location of the portable call determines
the prefiX.)

co WW VHF WPX Contest
ooooz Sat. to 2400Z Sun., July 19-20

This is the second annual CO World-

Logs should show in columns: time in
GMT, ca ll of station heard, station being
worked, RS(T), and points claimed. If both
sides 0 1the contact are heard, each sta­
tion may be claimed. Eac h station heard
can only appear once in the heard col­
umn on each bard . The station being
worked only once in three contacts, un­
less it is a new multiplier for the receiving
stations.

Use a separate sheet for each band
and a summary sheet showing the scor­

I ing . Duplicate logging for which points
are claimed will be penalized at 10 times
the contact value.

certificates will be awarded to the
leading station in each country, provid ing
that station scores at least 50% of tha t
section winner's score, and to the three
leading entrants in each section of the
British Isles.

All entries must be received no later
than August 11th by: RA Treacner.
BRS32525, 93 EUbank Road , Eltham,
London SE91OJ, England .

Colombian Contest
OOOOZ Sat. to 2359Z Sun., July 19-20

This is the summer edition of this ORP
CW-only contest. The same station may
be worked on each band , 1.8 through 28
MHz. There are five classes :

Class A-3.5 watts or less input .Class
B-1 owatts or less, for single operators .
ClassC-l 0 watts or less for mulli-opera­
tors. Cfass D-ORO stations, over 10
watts input (may work only ORP stat ions),
Class E-SWL's.

Class C may operate the full 24 hours;
othe rs must take a 9-hou r break,

Exchange: RST, OSO no., and power in­
put, i.e., (55900115) (579OO1/0RO). Add
" X" if using crystal control ,

Storing: 000 within own country, 1
point. With other stations in own conti­
nent. 2 points. With OX outside own conti­
nent, 3 points . (Double points if using
crystal control .)

Multip lier: One for each DXCC country,
and one fo r each OX station worked. Call
areas in JA, PY, VE, W, and ZS count as
sepa rate mult ip liers.

Final Scor, : Total QSO points from all
bands t imes the mult ip lier as indicated.

Awards: Ce rti ficates for the f irst places
in each class and band.

Use a separate log sheet for each
band, and a summary sheet showing the
scoring, name and address, and other es­
senuat information. Mail logs within six
weeks of the end of the contest to: Sieg­
fried Had, DK9FN , Spessartstrasse 50,
~53 Seligenstactl, West Germany (in­
clude 1 lAC for a copy of the results).

Awards: A large selection of certifi­
cates and plaques will be awarded 10 the
top scorers in each class in all major geo­
graphic areas , North America, Europe,
and Japan.And in each US state, Canadi­
an province. European countries. and Ja­
pan call areas. Additional areas will be
considered if returns justify.

Mailing deadline for logs is August
31 st. They should be sent to: CO VHF
WPX Contest, c/o S.C.O.R.E., P.O. Box
11 6 1. Denville, NJ 07834. They can also
be sent to : CO VHF W PX Contest, 76 N.
Broadway, Hicksville, NY 11801 ,

AGCW·DL ORP Contest
1500Z Sal. to 1500Z Sun., July 19-20

There have been a few changes in the
format of this year's contest. A close
c heck of the rules is suggested,

It 's still a worldwide type contest on all
six bands, 1.8 through 28 MHz, CW only
and SSB only ,

Classes: Single operator, single and all
band, muttt-ooerator . single and multi­
transmitter . (There is only one single
band class , that used on 14 MHZ.)

Exchange: RS(T) plus a three-figure
QSO number starting with 001 .

Scoring : For non-HK's-OSOs with
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HK's 10 points, with other countries 5
points , with own country 1 point.

For HK's-oSOs with other countries
10 points, with other HK 's 5 points.

MUltiplier: Number of different coun­
tries and HK call districts worked on each
band.

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

Award, : Certificates to each station
showing a minimum of 50 contacts, at
least 10 of which are HK's on SSB or 5 if
on CW, will receive a certif icate. Plaques
to the overall w inning HK and non-HK in
each c lass and each mode. Also for HK's
in each call area.

Use a separate log sheet for each
band. Indicate the multiplier in a separate
column only the first time it is worked on
each band. A summary sheet showing
the scoring and other essential informa­
tion and the usual signed declaration are
also required .

Disqualification rules regarding taking
credit for duplicate contacts, violation of
rules and regulations, etc ., will be strictly
enforced.

Mailing deadline is August 30th to:
L.C.RA Contest Committee , ApartadO
Aereo 584 , Bogota, Colombia.

SEANET OX Contest
C.w.:July 19-20 SSB: Aug. 16-17

The objec t of the contest is to contact
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satell ite equipment.
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stations within the SEANET area . The
same station may be worked once on
each banel. Cross-band or cross-mode
contacts are not allowed. Muttt-operator
stations are limited to one signal during
the same lime period .

Clines: Single operator, single and all
band, and multi-operator all band on ly .

Exchange: RS(1) plus a three-figure
aso number starting with 001 .

Scoring : Stations outside SEANET area
---(a) Contacts with stations within the
NET area with the following prefixes: 20
points on 160; 10 points on 80 and 40; 4
points on 20,15, and 10 (DU, HS, YB,
9M2, 9M6, 9M8, 9V1 , V85).

(b) With stations inother NET areas: 10
points on 160 ; 5 points on 80 and 40 ; and
2 points on 20, 15, and 10.

(c) Contacts between stations outside
the NET area have no value.

(d) Multiplierof 3 lor each NET country
worked .

Stations within SEANET area: (a) Con­
tacts with stations outside NET area-10
points on 160; 5 points on 80 and 40; 2
points on 20, 15, and 10.

(b) Between stations with in the NET
area : 6 points on 160; 3 points on 80 and
40 ; 1 point on 20, 15, and 10.

(c) Contacts w ith stations in own coun­
try have no value .

(d) Multiplierof ztor each NET country
worked , 3with country outside NET area .

Anal Score : Total aso points times the
sum of the munfptler.

Awards: The three highest scoring sta­
tions on CW and on SSB will receive pla­
ques. There are other awards for each
c lass .

Entries must be received no later than
October 20th by the CEBU Amateur
Radio league, P.O. Box 304, Cebu City ,
Philippines 6401 (AU: SEANET Contest) .

SEANET Area Prefixes: A35, A51 , AP,
BV, BY, C21, DU, FK8, FR, FW8, HL, HS,
H44, JA (etc.), JD1 , KA, KC6, KH2-3-4-S­
6-7-8-9-f), KX6, P29, 52, 579, T2, T3 's , VK
(all), V09, V8S, VS6, VU2, VU7, XU, XVS,
XW8, XX9, XZ2, YB, YJ8, ZK, Zl(all), 386­
7-8-9,302, 457 , 5W 1,8Q7, 9M2-6-8,9N1,
and9V1 ,1Z9.

County Hunters CW Contest
OOOOZ Sat. to 0200Z Mon., July 26-28

The MARAC County Hunters Net is
sponsoring this year's contest. Mobile
and portable coereuon from less active
countries is welcome and encouraged.

The same station may be worked on
each band, and mobile and portables
from each county change for aso c redit .
Mobiles operating on a cou nty line give
and receive one aso number, but each
county isval id as a multiplier. (Mobile and
portables must identify by signing M or P
after their call.)

Exchange: 050 no.. category (M or P),
RST, county and state for US stations,
province or country for others.

Scoring: 050 ' s with fixed stations are
worth 1 point, w ith mobile and portables 3
points.

Multiply total aso points by sum of US
counties worked for final score.

Frequencies: 3575, 7055, 14065,21065,
28065. On 20 and 40 mobile and port­
ab les shou ld call CO below the sugges ted
frequency . Fixed stat ions use above the
suggested frequencies.

AWlrds: Ce rtif icates to winne rs as
follows:

F-Fixed or fixed portables in each
state, province, and country with 1000 or
more total sco re.

P-Portable in each state operating
from a county other than its normal loca­
tion with 1000 or more score .

M-Mobile in each state operating
from 3 or more counties with a minimum
of 10 0S0s from each county.

Plaques to the top-scoring mobile, por­
table, and fixed station in the US meeting
the above requirements.

Mob ile and portables who change
states calculate their score for a state
certif icate, and total sco re lor plaque.

A summary sheet showing the scoring
is requested and a check sheet of coun­
ties worked is a must for entries with 100
or more counties.

Mailing deadline for logs is September
t st to : Jerry Burkhead, N60A, 7525 Bal­
t ic St .. San Diego, CA 921 11.

Armadillo CW Run
ooooz Sat . to 2400Z Sun., July 26-27

This is the CW section of the Armadillo
Run sponsored by the Texas OX Society .
like the SSB section on May 3-4, it fol­
lows the same format used by the County
Hunters contest. Check their rules in th is
issue for exchange, scoring, etc .

Don 't forget to look for the new Arma­
dillo County created to commemorate
the Texas Sesquicentennial. (Contacts
with this county are worth 5 times asc
points.)

There will be special Armadillo Run
stations on between 1300Z and 010QZ
each day to activate their ass igned coun­
ties on 20 and 40 meters. Mobiles must
be in each county a minimum of 30 m in­
utes.

South Australia wi ll also be celebrating
its 150th annive rsary, and they plan to
run joint activities wi th the Texas "Run."
Australian counties will also count as
multipliers . Armadil lo County in South
Australia counts 10 times osa points and
VK5 countacts count 5 times asa points .

I strongly advise that you send a large
SASE to Tom Taormina , K5RC, 12610
Barbizon, Houston , TX 77089 for more
detailed information and a list of the many
awards that will be ava ilable to winners.

l ogs must be received within a month
after the end of the contest and go to :The
Texas DX Society, 350 Magnolia Bend ,
New Caney, TX 77357.
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Ticket Talk
INFO ON AMATEUR RADIO LICENSING

, mon'hly I•• tu,. by
FREDERICK O. MAlA, W5YI

Testing The Handicapped Applicant

H am radio is an ideal pastime for those
with physical impairments. It allows the
disabled to have unlimited contact with
the outside world-without leaving their
homes ! It is their eyes and ears! For
many it is their only recreation. Amateur
radio permits them to be on an even loot­
ing with everyone else in the hobby and
provides an immediate means of sum­
moning help in an emergency. Most han­
dicapped amateurs will tell you that life
would be dull indeed without ham radio!

Amateurs with handicaps must be test­
ed just like everyone else. No waivers of
the licensing rules are allowed and no co­
erator qualification requirements are
lowered.That's the way the handicapped
want it! As a group, they objected some
years ago when the FCC looked into the
posslbuttv of reducing licensing require­
ments for the disabled . One of the main
reasons given for a "no code" class of li­
cense was that it would make amateur ra­
dio more readily available to the handi­
capped The disabled simply don 't want
to be treated differently from the rest of
us . It does, however . present some lest­
ing problems that must be dealt with now
that all amateur radio operator examina­
tions are conducted by volunteers .

While requirements for the various li­
censes cannot be lowered, the rules do
authorize VE's to make special arrange­
ments lor testing of the handicapped, The
instructions that the FCC issues to the va­
rious VEC's require VE's to take into ac­
count the particular physical disability a
person has by permitting that person " to
demonstrate the requisite qualifications
in ways that accommodate the disability

. . No qualified person should fail an ex­
amination solely because of a handi­
cap, " the FCC testing guidelines read.

The steps that must be taken to ensure
that handicapped applic ants are quali­
fied to hold a particular class 01 amateur
radio operator license are pretty much
left to the volunteer testing team. For ex­
ample , VE's may elect to eliminate ques­
tions that involve circuit diagrams when
testing a blind applicant or change the
question so Ihat a discussion-format an­
swer will suffice.

Persons with a hearing impairment
may use transducers such as a vibrating
surlace or a flashing tight when taking a
code exam, A special Morse code test

P.O. Box 10101, Dallas, TX 75207
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tape thaI accommodates the applicant's
hearing range may also be used. The use
of automated equipment to send or re­
ceive telegraphy is, of course, not al­
lowed.

If hand coordination is difficult for writ­
ing purposes, the candidate may dictate
the answers to one 01 the VE's to write
down. The responsibili ty for all answers
in a written amateur radio operator test
lies with the volunteer examiner-not the
Volunteer Examiner Coordinator. A VE
can legally administer the questions se­
lected by anyVEC and allow the answers
10 be in keeping with the candidate's dis­
ability.

A volunteer examiner may read the
questions to a blind candidate and record
his answers. Written examinations In

braille are allowed, but may be unavail­
able from the VEC. Any needed special
equipment must be provided by the han­
dicapped applicant. There is no require­
ment that the volunteer examining team
provide it.

Where a candidate 's physical disabili­
ties require a special procedure, such as
the use of a transcriber or sigrHanguage
reader who is not one of the administer­
ing VE's, a statement-prelerably Irom a
doctor-must be attached to the FCC
Form 610 application by the VE team and
forwarded to the VEC ottice . This sta te­
ment must outline why the special pro­
cedure is needed. The VEC is required to
make that statement a part 01 his test ses­
sion records.

The main point to remember when test­
ing handicapped applicants is that the
knowledge and skills needed to qualify for
an amateur license are exactly the same
lor everyone and no qualified person
should lail an examination solely be­
cause of a handicap,

It takes three acc redited voluntee r ex­
aminers to conduct tests-even lor a sin­
gle handicapped applicant. The required
.,Public Notice" must still be given even if
the test session is not open to the public.
This nolilication can be in any form, in­
cluding a short announcement on your lo­
cal repeater .

From The Mailbag
, , . a roundup of general-interest ques­
tions that have been submitted to us

Whoiseligible- andwho isn't-to be aU,S,
licensed amateur rad io operator? Just about
anyone can become an American ham

operator, including aliens as long as they
are not a representative of a foreign gov­
ernment. Aliens who are already licensed
by their country as amateur radio opera­
tors and whose government has entered
into a bilateral reciprocal licensing ar­
rangement with the United States are is­
sued a U.S. license without further tes t­
ing. Amateurs operating under reciprocal
licenses hold comparable privi leges in
the U.S. An exception occurs when a par­
t icular frequency band is not available to
an alien amateur in his or her home coun­
try.Amateursoperating under U.S. recip­
rocal licenses cannot operate on spec­
trum used by U.S. amateurs if that spec­
trum is not available to them in their own
country.

Just what is " incentive licensing" ? Incen­
tive licensing is a methOd adopted in the
late 1960s of st reng thening the Amateur
Radio Service by motivating its operators
to learn more about electronics and the
radio art . It is a system that allows addi­
tional privileges when an amateur up­
grades to a higher level license class.

I know what ham and CB radio is. Just what
is GMRS ? The General Mobile Radio Ser­
vice has had a long and interesting his­
tory. GMRS is really the old Class "A" Cit­
izen's Band Service . The FCC allocated
460-470 MHz to a 50 channel UHF per­
sonal radio service bac k in 1947. It was
the initial Citizens Band The transler
resistor (transis tor , as it later became
known) was not yet invented,and the cost
of UHF transceivers proved too high lor
the mass market. Noting this , the FCC re­
allocated some of the 460 MHz band 10
business interests .

What remains to Ihis day are eight
paired personal radio channels. GMR$
repeaters are authorized and the service
has emerged as sort of a hybrid amateur,
bus iness, and per sonal radio service.
Some ca ll it FM CB. The FCC still feels
that their original concept of unrestricted
snort-ranee communication has merit
and now, some 40 years later, has plans
to make this spectrum available to the
public as an unlicensed Consumer Radio
Service. The Commission has a public in­
quiry out on the issue now.

What Is the easiest an d taslest way to learn
the code ? A very common question. Most
of my mail indicates that CO reader s con­
sider the code a necessary evil that they
want to get out of the way as quickly as
possible so they can go on to some of the
more interesting and efficient methods of

s.y You saw It In CQ
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versions are not suitable for the volunteer
examination program.

I can't find my license. Can 'l the VE's verify
my status from the Callbook? No, The rules
require that a copy of your current li­
cense be appended to the reverse side of
your FCC Form 610 be fore it is forwarded
by the VEC to Getlysburg . Some VEC's
(our program inc luded) wi ll allow you to
be tested and then hold your appl ication
pending receipt of you r most recent up­
g rade license (should you not have it yet)
or until you are able to get a duplicate li­
cense from the FCC. A telephone call to
FCC Consumer Assistance will get you a
form letter license copy mailed out the
same day.

Is there a shortage 01 amateur testing oppor­
tunities? Not reall y. We acc redit Extra
class amateurs (18 yea rs of age and up)
as volunteer examiners , and three VE's
can hold a Tech nic ian through Extra
class tes ting sess ion immediately. To be­
come a VE the rules require that you r am­
ateur radio record be clean-that is, no
past record of suspended or revoked li­
censes . VE's also cannot be directly con­
nected with the amateur license prepara­
tion o r equipment business. The key word
is directly. For example, working for a dif­
ferent division of a company that makes
ham radio gear- or something of that
sort - normally won 't prec lude you from
being a volunteer examiner . Any possible
conflicts should be brought to the atten­
tion of the VEC, who will make a decision
regarding your VE eligIbility. If you would
like to help the ham ranks grow, write to
us for a VE application (W5YI·VEC, P.O.
Box 101 01 , Dallas , Texas 75207)!

See you next month , De W5YI-73
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with an explanatory letter . Any applica­
tion mailed to the FCC that is not received
wunin 90 days is considered lost and an­
other must be prepared.

While time consuming . you need not
be worried about a lost application. Both
the VE team and the VEC are requ ired 10
retain all pass/fail records, and it is me re­
ly a case of rec onstructing the appl ica­
tion. Every candidate who upgrades is
given a Cer ti ficate of Successful Comple­
tion that allows temporary operation fo r
up to a year until the new upgrade license
is received .

Can I take a Novice test on ly at a VE test ses­
sion for other license classes? Yes. The Nov­
ice volunteer testing program is an older
prog ram and only requires one General
cl ass or higher level VE. Technician
throug h Extra class testing requi res three
examiners. Since successful completion
of the Novice written (Element 2) exami­
nation is a prerequisite for higher cl ass
examina tions, all VE sessions are pre­
pared to administer it. No requirement
exists that says you must take higher
class or code examinations , and there is
no cost to be administered a Novice ex­
amination un less you apply for a higher
class examination.

From where do I get an FCC Form 61 0 appli­
cation? Most VE's and VEC's have these
available , or you can obtai n one from
your local FCC field office. FCC Consum­
er Assistance (telephone 717-337-1212)
also will be glad to mail you one. They can
also be mau-oroered from the FCC Gen­
eral Radio Branch, P.O. Box 1020 , Get­
tysburg , PA 17325. If you have a Form
610 on hand, be certain that it is the June
1984 or the July 1985 issue since earlier

communication. One cou ld write a book
on the subject , and many have. Some
quick do's and don'ts come to mind.
Morse code communication is interpret­
ed by ear , not visually. Forget those doll
dash cha rts comple tely. Gel a good be­
ginning code tape that teaches sound
patterns.

I recommend those by Gordon West ,
WB6NOA, Once you have the sound pat­
terns down, practice listening to trans­
missions at prog ressively faster speeds.
If you intend to eventually upgrade to Ex­
Ira class. then listen to practice tapes
that transmit at fas ter character speeds,
but with a longer space in between. This
helps to eliminate the "plateau" that can
develop as both character and space
speeds are increased. Again, Gordon
West' s tapes are excellent ! I am sure
that there are others.Getting from zero to
five words per minute-the entry level
requirement - can take a few days or a
lew weeks.

Why are amateur radio operators called
" hams"? No one knows for sure , but
there are several theories. One of the
most popular theories is that the letters
HAM were derived from the last-name ini­
tials of three Boston-area amateurs
around 191 0.Another version is that they
were the initials of an early amateur who
used them as his callsign before call let­
ters were authOrized by the Rad io Act of
t 927. Then there is the story that Brit ish
amateurs called themselves " am's ,"
which Americans pronounced' 'hams."

The most believable version. however ,
is tnat early vaudevillians , minstrels, and
semiprofessional entertainers were
known as "hams." Amateurs broadcast­
ing music (which was legal during the
t 920s) could well have been the begin­
ning of the ham radio operator .

My application appears to have boon lost.
What do I do?Lost applications do happen,
but fortunately not very often. We sug­
gest that you first contact a member of
the VEteam to be sure that you did indeed
upgrade and to determine if others tested
with you have received their licenses .
Don't oo this until at least two months af­
ter the examination session. The VEC will
have a record of whether or not you r ap­
plication was forwarded to the FCC in
Gettysburg, PA. The FCC has a set pro­
cedure for handling lost. FCC Form 610
applications.

If the application was lost before it
reached the VEC, the applicant must pre­
sent another application to the VE's who
originally administered the examination.
The VE's again complete their portion 01
the application , and the application is for­
warded to the VEC in the usual manner
with an explanato ry note.

If the application is lost after it reaches
the VEC, the appl icant must presenlthe
application to the VEC who coordinated
the examination session. The VEC then
forwards the applicat ion to Gellysburg

s.y You s.w It In CO
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PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER

Power Measurement At VHF

. 've been asked, "How much power is
~

00l ±
enough for VHF work?" Hmmm. How high 150 lN34
is up?

There's no simple answer to such a
question. since so many teeters attect

ANT @ @ XMT Rtotal station performance. Some of these
variables have been addressed in previous

.J,.columns, and we intend to continue these l N34 150
discussions as long as readers show in-

, REFLterest in the topic. For now, let's spend a 'OR

moment discussing the practical mea-
.001I 25Ksuremenl of RF power in the VHF/UHF

l..spectrum. 1 . t ~Probably the most accurate measure- 0- 1rnA d.c.
ment of substantial (transmit level) AF
power can be made using resistive abo Fig. 1- Typical " Monimatch" SWRbridge circuit.
sorption . It isn'llerribly di fficult to build a
" dummy" load which offers precisely the
desired terminating resistance with essen-
tially zero onase-arcte between current Why then aren't we all running around eling AFwavesofthe fine section. The in-
and voltage. This is, aswe all should have measuring our power with dummy loads ductive currents will, of course, flow ac-
learned to pass our amateur exams, the and thermistors? Surely this is an inexpen- cording to the direction of the travelling
"perfect" load, assuming its resistance is slve and accurate means of measuring AF waves producing them. The capacitive
matched to the impedance of the trans- power through the UHF spectrum, but it portion of Ihese currents is naturally in-
mission line to which it is attached. One- isn't very pract ical for checking line-to- dependent of the direct ion of the travelling
hundred percent 01 the power applied to load matching or tuning our transmitters waves.Therefore, assuming that the Plug-
such a load will be dissipated therein, and while connected to our station antennas. in Element remains stationary, it is a!'
all of that power will be converted to heat . For these mort; practical day-to-day func- parent that the coupling current produced
The load is an efficient thermal converter tions we require some means of monitor- from the waves of one direction will add in
to which a temperature measuring device ing power in our transmission line. I use the phase, and those produced from waves of
may be attached for true RMS power mea- word "monitor, " rather than " measure," the opposite direction will accordingly suo-
surement. By "true RMS" (root mean because any in-line device whic h dis- tract in phase. The additive or 'ARROW'
squared) power, I mean to imply that the slpatea no power of its own really isn't direction is, of course, assigned to the for-
power will be measured without regard to measuring power per sa; it is measuring ward wave ... It may be said that the
its AF waveform; thus, harmonics , spurii , coupled currents from the transmission THRUlINEedoesn't know, doesn't care ,
etc., will all be included in the total power line to derive a relative power indication. and doesn't need to care where it is along
measurement. This indication can be quite accurate, a standing wave."

A suitable converter of heat to electrical especially over a narrow frequency band- This may all be as obvious as the writer
energy is a simple thermocouple , which width , if proper consideration is given to expresses it to be, but I'll bet the majority
produces a voltage proportional to the RF the couple r design-and if the signal of us really haven' t the foggiest Idea what
current in its heater . Since commercially monitored is steady-state (continuous that text says. The important thing is, each
available thermal converters which in- wave) and free of waveform distortion. THRUlINEe "slug" ("Plug-In Element") is
elude a healing element and thermoccu- Probably the most famous in-line RF designed to produce >30 dB directivity,
pie encased in an evacuated envelope are wattmeters are made by Bird Electronic making it rather insensitive to the reverse
both costly and fragile, amateurs are best Corporation , beginning with their ubi- direction wave when making forward
off using small-mass thermistors (nega- quttous model 43 . The Bird 43 is the power measurements; i.e., under most
ttve-ccetncient res istors) or bolometers popula r THRU1INEe directional wattmeter practical conditions. the meter will ac-
(poslt ive-coefficient resistors) which are which has undergone ve ry few design curately indicate fo rward power in a
thermally, but not electrically, bonded to a changes in the past quarter century. Why transmission line .
suitable dissipative load.A measurement change It? It works well. Anyone who has To accomplish this, Bird (and others, as
of the change in resistance of such a de- purchased a new mcxiel43 instrument has will be discussed later) had to limit the Ire-
vice will yield a highly accurate means of read the "Theory of Operation" described quency bandwidth of each element , ac-
measuring true RF power in the load, and in the Bird instruction book (Section 2). For cording to the degree of coupling required
the initial calibration measurements may those who haven't, the unit's operation to obtain the desired full-scale sensitivity .
be made at DC (appl ied to the load), where can be summarized by the following text, For example, a 10 watt (full-scale) element
accurate instrumentation is readily avail- taken directly from the Bi rd manual ,page may on ly achieve an operating bandwidth
able. 2-1 : of one octave (2: 1 frequency ratio), while

" Energy will be proouced in the coupl- a 1000 watt (full·scale) element might
lng circuit of the Element by both mutual achieve an operating bandwidth of more

24 Louis Dr., Budd Lake, NJ 07828 inductance and capacitance from the trav- than a decade (1 0:1 frequency ratio). This
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recalibrating o n each band. However,
these methods usually involve direct con­
nection to the RF line section- a naz­
ardous and nearly always lossy approach.
especially at UHF. Also, it is impossible to
achieve an " optimum" degree of coupling
for the intended power level when the
designer doesn't know what power you in­
tend to run . As a result, most of the
amateur "wattmeter" products are tight­
ly coupled to permit power monitor ing at
very low tun-scale levels(2-20watts), with
resistors switched in series with the detec­
to r/mete r circuit to permit higher power
" measurement." With such closely cou­
pled detectors there is always the r:x>5sibili·
ty of RF harmonic generation at higher
power levels (diodes are splendid frequen­
cy mult ip liers), or overheating the diodes
(creati ng drifting meter indications and
possible detector burn-cut).

Some of the broadband, muttirange
"wattmeter" prcx:tucts I've seen use a ml­
c rostrip (printed circuit) RF coupler, a good
way to control design dimensions. Unfor­
tunately, most of the mtcrostrjp coupler
circuits I've seen in amateur equipment
have a couple of major d rawbacks: They
use epoxy-ubreqlas (' 'G10") circuit board
mate rial, which is lossy enough at VHF
that it can burn at high power levels; and
there is a lack of consideration given to
making the printed ci rcuit line a true 50
ohm transmission line . One needn't be a
genius to do these things co rrectly, but if
proper controls and methcx:ts are ignored.
the resu lts c an be disastrous .

I have not yet seen a multiband, multi­
range amateur " wattmeter" which per­
formed to its published specifications .
There may be one out there, but it hasn 't
c rossed my bench. Yet there is at least
one manufacturer who has done an excel­
lent job in the design and const ruction of a
multiband, multi range VHFfU HF-only in­
strument: this is the EME modeltan-1400,
which covers the 144,432, and 1296 MHz
bands in four full-scale power ranges (e.q.,
S-SO-SOO-2000 watts on 144 MHz).There is
no magic tn the EME coupler. It is just built
very well , with careful attention to main­
ta ining a 50 ohm coupler impedance, and
uses microwave detectors (hot-ca rrie r or­
odes)coupled to the line sect ion the usual
" Monimatch" way. The band and power­
range sw itches simply insert appropriate
precision resistors In series with the meter
c ircuit to permit factory calibration within
a stated 10% accuracy . While the EME
140-1400 isn 't perfect , it is a darned sight
better than the typica l mult irange product
and can be used in a 1.2GHz transmission
line w ithout intrcx:tuci ng measurable
losses.

So what have we? We can measure dis·
sfpated power in a resistive load w ith the
greatest precision, but th is tells us nothing
about our antennas or transmitter tuning to
them. We can use " THRULI NE" instr u­
ments to monitor power in our trans­
m ission lines with rea sonable accuracy

is because the 10 watt element provides
very tight coupling to the line section,while
the 1000 watt element is more loosely
coupled and thus broader in response .

The Bird 43 and simila r units use a vane­
ty 01 elements to cover the amateur radio
spectrum and power ranges. Bird Elec­
t ronics' " Standa rd Elements" include 47
different products. prtcec at about $50
each. to cover 2-1000 MHz with full-scale
sensi tivities of 5-5000 watts . Actually, a
total 0160 elements would be required to
cover all those possibili ties, and 13 of
these elements are non-standard (higher
priced).So, for about $3650, plus the price
of the meter Itself (about $170),you can set
yourself up to cover most all bases .Since
th is is more money than many of us have
frwes tec in amateur radio, buying a Bird
w ith 60 " slugs" may not be practical.

Still, the THRUlINE.-type wattmeter is
the most economical approach to rea son­
ably accurate transmit power measure­
ment , espec ially at VHF/UH F. Why? Be­
cause its RF coupler is absolutely lossiess
to 1 GHz, and it w ill handle the amateur
legal power limit without creating opera­
tional dilficulties.

Let's look for a moment at the popular
"Monlmatch" coupler circuit used in the
majority of broadband, inexpensive SWR
bridges. It is this circuit , or a variation 01 it,
that is lound in most all the Iow-cost " wall­
meters" intended for amateur applica­
t ions. The center line simply conducts RF
from one port to the other, while two pic k.
up loops placed adjacent and parallel to
the center line c reate RF current flow
through each detector oroce.If the center
conductor and the c ase wh ich surrounds
it are properly dimensioned, it can appear
to be a continuation of the coaxial trans­
mission line in which it is installed ; how­
ever, this becomes inc reasingly dillicult at
higher Irequencles. where precision ma­
c hining is a real necessity.

Even if the coupler is built as a precision
coaxial line section, the "Monimatch" de­
sign suffers numerous drawbacks .The de­
tector response wi ll be an inverse funct ion
of wavelength, becoming increasingly
sensitive at higher frequenc ies until the
switching losses in the diodes become sig­
nincant (usualfy above 1 GHz), at which
point the apparent sensitivi ty will begin to
reverse . In the popular amateur radio
spectrum, thetypicar" Monimatch" detec­
tor w ill increase in sensitivity at about a 6
dBfective rate, meaning recaubration will
be required for each VHF amateur band.
Also, since two different pickup loops,
detectors, and terminating resistors are
used for forward and ref lected measure­
ments. the likelihood of al l th is being
matched well enough to make for mean­
ingful VSWR measurement is quite poor.

In the m ore sophist icated amateur
" wattmete r" products. frequency-com­
pensating components are used to create
a more broadband detector response,
eliminati ng to some extent the need for
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The Coaxial Dynamics model81axM RF{)OWer meter is a "Bird
ctone" which offers a largermeter face and robust leather car­
rying strap. It can use Birdaccessories (slugs, quick-<:hangecon-

nectars), too .

The 8 1()()()-A from the rear. While the Bird 43 stores spare
elements in side cutouts, the CoaxialDynamics unit stores them
in the rear panel, which is removable to allow remote operation

of the line sec tion.

( ± 5 % ), but th is approach requires a
selection of detector elements for the fre­
quency and power ranges we intend to
use . We can use " Mo nimatch" SWR
bridges as relat ive power indicators, but
must bear in mind that many 01 the com­
mercially manufactured products leave
much to be desired. Or , we can use spe­
cial-purpose variations of the " Moni­
match" design in hopes for enhanced ac­
c uracy and performance.

This leads to my review of two product s
01 interest to VHFers: the Coaxial Dynam­
los model 81~A directional RF watt­
meter, and the EME model 140-1400
three-band VHF/UHF directional power
monitor. Since the Bird 43 is omnipresent
in the amateur community, it hardly needs
an introduction.

The Coaxial Dynamics 81()()(}A is what
I call a " Bird clone." Somewhat larger
than the Bird 43, it is intended for precise­
ly the samefunclionand even uses plug-in
elements which are interc hangeable w ith
Bird prOducts. The 8100Q-A and 43 use
identical ci rcui try, with a single diode
detector located in each plug-in element
driving a 30 uA (lull-scale) meter. The
meter, with Its 30 uA sensitivity, is part of
the " sec ret" to the overall performance of
these products. The detector can be very
loosely coupled to the RF line, yet still
generate sufficient voltage to full-scale the
meter with on ly 5 watts of RF power con-
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ducted through the line section. A 1 rnA
meter, 33 times less sensitive , would re­
quire much tighter detector coupling and
have resultant operational problems.

The 810D0-A meter is larger than the
43 's and somewhat more readable from a
distance; it also has a mirrored scale
which nearly eliminates parallax error.
How important this is with a 5% instru­
ment is someth ing of a subject for argu­
ment, but the mirrored scale is attractive.
The 81~,like the Bird 43 , nas a weu­
damped meter movement which serves to
protect the needle while frustrating the
user! The meter takes some lime to move
upscale (and back downscale), making the
instrument inappropriate for PEP mea­
surements;CW key~, AM carrier, and
FM measurements are easily made. No
meter movement, no matter how respon­
sive , is capable of following voice peaks
for PEP measurement. This is best left to
an electronic peak detector circuit, easily
added to most meters and available as an
option from both Coaxial Dynamics and
Bird.

Coaxial Dynamics' product, like Bird's,
allows the installation of a single plug-in
element in the line section ,plus storage of
two more elements in the case . The ele­
ment is easily installed and removed in the
line section, and must be rotated in its
socket 180 degrees for measurement of
forward and ref lected power. An arrow

printed on the front of each element in­
dicates the " direction " of the JX)Wer to be
measured. The 810Q0.A, also like the 43,
has "qulck-charqe" field-replaceable c0­
axial connectors mounted to the line sec­
tion housing. Standard fittings are "UHF"
female (similar to S0-239), but nearly all
popular coaxial finings are available as 0p­

tions.The connectors are very hlgh-quality
nickel-plated copper w ith teflon dielectric
material , sui table for use at 5000 watts
throughout the HF-VHF region. All connec­
tors mount with four screws and may be
changed in the field in a matter 01 minutes .

Since the 81 OOQ-A's case is practically
bulletproof, it is unlikely that damage to the
case would ever occur. The meter, how­
ever, could be damaged by severe shock
o r unusual environmental stress; lor th is
reason, it is field-replaceable, sold as PIN
C43649-1 . The plug-in elements are very
rugged and are more likely to be lost than
broken . (These "slugs" are small, and
their cylindrical shape allows them to
roll-maybe down the side of a mountain
during a field ope ration!) The elements
can be damaged. however , by the appli­
cation of co nsiderably more JX)Wer than
their full-sca le ratings . The high-powered
elements (SOD walts-SOOO watts) are not
easily burned oul.

The 81000-A's line section can be re­
moved from the main wattmeter housing
for remote installation. Such action re-
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12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

The EME 140-1400 MHz RF power meter. The rugged, die-cast RF coupler housing is
to the right. Despite the meter's five scales, three-position bandswitch, uve-oosmon
power range switCh, andother controls, it is very easy to use andworks remarkably well

for a muftiband, mult/range unit.

years, I am familiar with how well these in­
struments perform under a variety of c0n­
ditions-hot and cold ,d ry and damp. Not
having several years to spend evaluating
the Coaxial Dynamics unit, I decided to
perfo rm some accelerated environmental
tests on the unit I had (serial number 1471)
by placing it f irst in a freezer at approxl­
matefyzero degrees Fahrenheit, then in an
oven at + 120 degrees F,with a 1Q.minute
transition period and 10 minutes of storage
time at each extreme. The unit came
through with llying colors . The meter
would fog up when removed from the
freezer (water vapor condensation, a
natu ral effect), but would qu ickly unfog in
the oven. I performed a mild "drop test" on
the 81DOO-A, allowing the unit to fall
(bottom-down) on a hard surface from a
height of 3 inches. This simulates the
rough handling my Bird units must often
face at repeater sites ! The 81 ()()().A pulled
through in good shape, w ith slight meter
re-zerotrq requ ired.

In atl. t'm pleased with the 81QOO-A. It is
a bit bulkier to carry than the Bird 43, but
performs about as well. Only time-and
lots of field use-will tell if the Coaxial
Dynamics product is as tough as the Bird
43, but I'm satisfied that the 81()()O.A is
built well enough for amateur use . It is
priced a bit below the new list price for a
Bird 43, so if you're in the market for a
factory-fresh unit, you might consider giv­
ing the Coaxual Dynamics 81DOO-A a try .
This product is carried by franchised dls­
tributors.The factory can provide you with
the name and location of a dealer nearest
to you. Contact Coaxial Dynamics , Inc.,
15210 Industrial Parkway. Cleveland, OH
44135.

Now, what about the EME model
140-1 4001 I've been using one for more
that four months and am quite impressed.
The 140-1400 is not as versatile as a Bird
43 or Coaxial Dynamics 81()()().A, but it
does work very well, and when you con­
sider the total cost of the other wattmeters
(With plug.in elements), it costs less. One
th ing that immediately impressed me
about the EME unit is its remote coupler. It
is very well put together, comes only with
type-N recep tacles, and is so well shielded
that I successfully installed it in series with
my repeater's duclexer output (antenna
line) without creating all kinds of desense
problems,as had been the case with fNery
other "amateur" power-measuring prod­
uct tried in this application. In fact, the
140-1400 has been installed at my repeat­
er site (146.805 MHz) since December,
through subzero and scorching hot weath­
er (by the time you read this, it wi ll be) with
no problems.

The EME power meter uses separate
panel switches (on the meter case, not the
coupler) to select frequency band, full­
scale power , and an " SWR" funct ion. In
the " SWR" mode there is a full-scale
"set" adjustment with three sensitivity

Related Components," " Impedance Mis­
match Components," and the like . There
are two VSWR nomographs included with
the 81000-A, one for low values of VSWR
and another for high values, and these are
easily used.

Although I checked the accuracyofthe
81 ()()().A against a Bird standard, this is a
bit like using a 10% muttlmeter to check a
10% resistor. It would be diff icult to say for
sure which- if either-is correct . The
81000-A and Bird 43 co rre lated almost
perfectly ac ross several amateur bands
using plug-in elements made by both C0­
axial Dynamics and Bird. Using an inten­
tionally mismatched line, I checked to see
if both the 43 and the 81 ()()().A offered
similar reverse power readings. They did,
w ithin 5% , at both 144 and 432 MHz.

Having owned several Bird meters for

IRON POWDER and FERRITE PRODUCTS

AMI~~
Fast, Reliable Service Since 1963

Small Orders Welcome Free 'Tech-Data' Flyer

Toroidal Cores. Shieldi ng Beads. Shiel ded Coil Forms
Ferri te Rods. Pot Cores. Baluns. Etc.

quires removing 12 screws, removing the
line section from the case , then replacing
8 screws-not done in a few seconds. As
SUCh, I usually remove the RF coupler (line
section) from every ''THRULINE' ' type in­
strument I buy the moment I bring it home,
and I leave the coupler outside the meter
case from that point forward. The factory­
suppl ied coaxial cable which intercon­
nects the line section and the meter is less
than 3 feet long; however . this may be
made nearly any length , as it carries only
30 uA DC maximum (no RF Is conducted
through this cable).

Coaxial Dynamics has produced a nice
171)age instruction manual which is a bit
more readable than Bird 's and includes
similar information such as "Determining
load Power ," " Determining VSWR:'
" Testi ng lines, Connectors, Filters, and
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This isn't as bad as it may first appear.
While the meter wasn't terribly accurate at
144 MHz (its rated frequency of operation),
it could be set up to be as accurate as
you'd like . There are adjustable trimmer
resisto rs for each band and power range ,
and it seems as though the factory d idn't
take the time to calibrate this particula r
unit properly-or perhaps it was original­
ly set right , but was "bumped" out 01
ca libration in shipment. In any case, it
would lake no more than a lew minutes to
properly ca l ibrate each range against a
known standa rd.

The gOOd news is, the RF coupler is
essentially ossless and is an excellent 50
ohm line section through 1.2 GHz. This
means, of course, that the EME 140-1400

ranges 01 its own; the " set" adjustment is
a precision mum-turnpotentiometer which
allows lor very preci se selting at the full­
scale mark. To read VSWR, the red button
(bottom center of front paneOis depressed
and held. This button is labeled " Ruck­
lauf, " of course ; presumably, th is means
"reflected " in German. The remote RF
coupler connects to the meter via a 3 foot
long cable and very rugged multi-pin con­
nector which plugs into the "Messkopl"
socket.And, of course, the SWR full-scale
" set" control is the "Abgleich." Wha t do
you want? This is a German instrument.

Despite my nonexistent ability to read
German, I had no trouble figuring out how
to use the EME meter. The band and
power-level switches are labeled numeri­
cally in " em " (fo r band) and watts, so it
ocesn't take long to get it all right. Check­
ing the EME 140-1400 against a Bird 43
standard , I fou nd the un it to read about
32% high at 144 MHz; ironically, it was
more accurate at 120 MHz than at 144,
showing 8% accuracy at the lower fre­
quency .The other bands showed a similar
trend . Using cont inuously variable­
frequency power generating equipment at
the local Hewlett Packard laboratory, I
" swept" above and below the 2 meter
band to check the detector 's response.As
I expected, the detector r ises about 6 dB/
octave (like any "Monimatch" circu it is
wont to do) as the frequency is inc reased .

Applying exactly 25 watts RF power
through the EME's coupler (as measured
on a Bird 43 using a 100-250 MHz 25 watt
element) terminated in a microwave resis­
t ive load, I obtained the following power
readings:

VHFIUHF Forum at the Arena th is yea r. I
heard that the fellows who had been or­
ganizing the forum were spending their
own pocket money to do so, and there
weren 't many volunteers to run the show
this year. K9Xl and a few others organized
an impromptu Saturday evening forum at
one of the local hotels, and I would have
loved to attend this session , but we had a
prior dinner commitment with a small
group (01 about 20) at a downtown res­
taurant.1 hope there is a lormal VHF/UH F
Forum in '87- complete with antenna
range, noise-fig ure measuri ng competi­
t ion, etc .-and if there is, I'll sure plan to
attend.

There was a lot of interest in the 1986
CO World-Wide VHF WPX Contest ,
scheduled for Ihe 19th-20th of th is month.
Dozens of fo lks stopped by the CO booths
to ask about the results of the '85 contest,
which have by now been publ ished. By this
time aU certificates and trophies should be
in the hands of their rightful winners .
Please make an effort to get on for the '86
contest this month! There's no reason not
to .

cec INTERNAT ION AL P a BO X 31S00eo
P HOE NI X A Z 85046

KITS .,. Aw.ll.bl. tor Publl~ Protect
Artk;les··

,06" UVCOMMS
.."r.\. Depl. V, P.O. Box 432

Lanham, MD 20706 (301) 459-4924
K3BRS

English Language Magazine Published in
Germany 4 Times Yearly. Available Again
in the U.S.
1 Year Subscription . . . .. ..... •$19.00
SAMPLE lasue ..... ..... .... •. $4.00

Sing le Copies $5.00 each at Belter
Amateu r Dealers or send for FREE
Brochure with Part ial Article Index.

We specialize in CB radio mod if ication
plans and hardware. Frequency and FM
conversions, books, kits , repairs, high ­
performance accesso ries . Our 11 th year!
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Coming
Next month we'll have more reader cor­

respondence (some of it is very enlighten­
ing), a rev iew of the SSB Electronic DX220
GaAsFET preamp for 135cm, and all kinds
of gOOd stuff. Don't miss it !

73, Steve, WB2WIK

is a product that can be left "in-line" coo­
tinuously without fear of its absorbing
power or creating any mismatch of its
own. Assuming future inst ruments will
come through properly calibrated, I'd
recommend the unit to anyone desirous of
owning high-quality power monitoring
equipment for 2 meters, 70 em, and 23 em.
The EME 14-1400 MHz instrument is rated
at 2000 watts maximum at 144 MHz, and
200 watts maximum at 432 and 1296 MHz.
I did not attempt to put these maximum
rated power levels th rough the coupler ,
but have been using the test unit at the 250
wattlevel on 2 meters for months wi th no
ev idence of drift or reliability problems.

The EME 140-1400 RFpowermeter and
other products from EME are available
Irom The "PX" Shack. 52 Stonewyck Dr.,
Belle Mead, NJ 08502.

Dayton
This was written just days after the

Dayton Hamvention. and I 'm st ill recov­
ering. The gorgeous weather produced
record-breaking crowds, and there were
bargai ns a-plenty at the enormous flea­
ma rket . I picked upan unused Bird6-posl­
tlcn coaxial switch (these are g reat to 2.3
GHz) for $50, and a Bird 500 walt oil­
cooled coax ial (resistive) termination lor
only $90; these prices represent a fraction
of the value of Ihese exce llent products. I
saw John tttet . RF Product Manager for
Coaxial Dynamics, tnc ., at their indoor
booth and let him know aboutlhe product
review in this month 's column. He was
glad I liked the wattmeter. Had a chance to
speak with Eve rett Gracey, President of
A1inco Electronics, at his booth.Alinco has
a new 220 MHz solid-state linear amplifier,
so Mirage is no longer alone in this field,
and they have two brand-new, higheri>QW­
ered amps for 144 and 432 MHz. These
products are so new that the display
models were the only ones in the U.S. at
that lime. By now they should be avai lable
lor sale . Rev iews of these new amps are
planned for this column.

I spent a lot of time at The "PX" Shack's
booths , where two VIP's from Mic rowave
Modu les Ltd . (liverpool, England) and
Hans Peters, VE3CRU , proprietor of
Jransverters Unlimited (Toronto) joined
lvars Lauzums, KC2PX,and his lovely wile,
Mara, for the three-day ham fest ivit ies.
Standing behind the counter at the booth,
J had the opportunity to meet hundreds of
VH Fers f rom around the country (and the
world), and I heard some of the funniest
remarks about VHF technology. One fe l­
low insisted that BNG connectors have
losses at 70 em. (Balderdash!) I've mea­
sured thousands at 3 GHz and the losses
are -c 0. 1 dB at that trequency.) Another
claimed he has a 28 MHz receiver that
"ccesn't over load" (must have a
4CX1 000A fron t end). It's great hearing
some of these stories, and I thoroughly en­
joy swapping stories with other VHFers.

Unfortunately , there was no offic ial

IndICated Power
23 walls
27 watts
30 watts
31 watts
32 walls
32 walls
aa warts
3S watts
38 watts
40 watts
43 watts
46wans

Frequency
115 MHz
120 MHz
125 MHz
130MHz
135MHz
140 MHz
145MHz
150 MHz
155 MHz
160 MHz
165 MHz
170 MHz
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THE SCIENCE OF PREDICTING RADIO CONDITIONS
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into South America may be possible . es­
pecially during the afternoon hours.

During the hours of darkness 40 me­
ters should open to many areas of the
world, but seasonally high static levels
may at times make OX reception difficult.
Higher static levels are also expected to
hinder OX on 80 meters, but the band
should open to some areas 01 the world
during the hours of darkness. Not many
OXopenings are expected on 160 meters
during July because 01higher stati c lev­
els and the increased hours 01daylight.
Best bet for 40. 80, and 160 meter OX
openings is an hour or two before mid­
night for openings towards the north and
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T he Royal Observatory of Belgium re­
ports a monthly mean sunspot number of
15.7 for March 1986. This results in a
smoothed sunspot number of 17 cen­
te red on September 1985. A smoothed
sunspot number of 8 is forecast for July
1986. as the present sunspot cycle very
slowly inches towards a minimum value.
The highest sunspot count recorded dur­
ing March was 38 on the 7th. The sun's
surface was completely devoid of spots
on March 14, 16-1 9. and 31.

The median value of 10 .7 em (2,800
MHz) solar noise flux observed during
March was 77.0 as reported by the solar
observatory at Ottawa, Canada.

Geomagnetic Storm of February 8·9
While intense geomagnetic storms

seldom occur during the last months of a
solar cycle. one did take place during
February8-9. 1986.This was the most in­
tense and widespread storm to occur
since 1960. The storm caused long peri-­
ods of total blackout conditions on the HF
bands. On the other hand. very wide­
spread auroral activity associated with
the storm produced unusual VHF lono­
spheric openings . For a vivid description
of the storm 's development and pro­
gress. and the unusual propagation
which resulted on the VHF bands. see
Steve Katz. WB2WIK's VHF column in
the May issue of CO. page 52.

July Propagation
With longer hours of daylight and the

sun high in the northern sky. HF propaga­
tion conditions should be considerably
more stable during July than they were
during the raotostorm ridden spring
months.

Twenty meters should continue to be
the best band for OX propagation during
the month. When conditions are at least
low Normal the band is expected to re­
main open to one area of the world or an­
other from sunrise through the early eve­
ning. Peak conditions are expected for a
few hours after local sunrise. and again
during the late afternoon and early eve­
ning. when the band should open in al­
most all directions. When conditions are
at least low Normal. expect 20 meter
openings towards South Amer ica . the
South Pacific and Oceania until as late as
midnight . When conditions are High Nor­
mal or better . the band should also re-

11307 Clara Street. Silver Spring, MD
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main open to most other areas of the
wor ld until as late as midnight.

Considerably lewer OX openings are
expected on 15 meters and very few on
10 meters du ring July. This decline re­
sults from a combination of changing
seasonal conditions and the present peri­
od of very low sunspot activity . When
conditions are at least low Normal . 15
should occasionally open towards the
south. l ook for some short-skip openings
into the caribbean area and Central
America as ear ly as 10 a.m.. with a peak
expected to all a reas of latin Amer ica be­
tween 3 and 5 p.m.• local dayl ight time.
When conditions are High Norma l or bet­
ter . the band may also open to Africa dur­
ing the late afternoon from the eastern
half of the count ry•and to Australasia and
the South Pac if ic area during the late af­
ternoon and early evening from the west­
ern half of the country.

Don't expect much OX on 10 meters
during July.but some short-skip openings
should be possible from time to time to­
wards the Caribbean and possibly Cen­
tral America as a result of sporadic-E ioni­
zat ion. When conditions are High Norma l
or better. an occasional opening deeper
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for boring eso's and blah
operating habits. A new Bencher
paddle with the amazingly smooth
response and perfect tracking that
Bencher padd les are famous for is
a sure cure for the blahs.
Discover the joy that CW can be ­
see your dealer for one of the
excitement machines.

At Bencher, we didn't invent CW­
But we perfected it.

" BenCHeR,inc.
CIRCLE nON READER SERVICE CARD
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When static leve ls are low, longer distant
openings may also be possib le.

VHF Ionospheric Openings
Intense sporadlc-E ionization expect­

ed during July should result in numerous
6 meter openings and an occasional 2
meter opening. Fairly frequent 6 meter
openings should be possible over dis­
tances rang ing between approximately
600 and 1300 miles, with some openings
extending out to 2000 miles, and possibly
beyond. When 2 meters openings , it may
be possible to work stations between
1000 and 1300 miles away. While sporad­
ic-E short-skip openings can take place at
just about any time of the day or night,
statistics indicate that conditions should
peak for a few hours before noon and
again during the late afternoon and ear ly
even ing. During July you can expect 6
meter sporadic-E openings on at least 3
out of every 4 days. Openings may last
from a few minutes up to hours.

The Delta Aquarids meteor shower is
expected to peak at about 8 p.m. EDT on
July 28, with an hourly meteor count of
about 20. This should make possible
meteor-scatter-type openings on the
VHF bands from late on July 27 through
the early hours of July 29. While utne. if
any auroral act ivity is expected during Ju­
ly, it may pay to check the VHF bandsdur­
ing those days that are expected to be
Below Normal or Disturbed .

73, George, W3ASK
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east, and just before local sunrise for
openings towards the south and west.

OX Propagation Charts for July ap­
peared in last month's colum n. For an as­
sessment of day-to-day conditions ex­
pected during the month see the Last
Minute Forecast which appears at the be­
ginning of th is column. This month 's col­
umn contains Short-5kip Propagation
Charts for Ju ly and August, as well as
charts centered on Hawaii and Alaska.
The Short-Skip Chart contains band pre­
dictions for one-hop openings between
distances of approximately 50 and 2300
miles from your transmitting locat ion.

Peak Sporadic-EPropagation
Optimum short-skip propagation con­

ditions are expected during July as a re­
sult of a seasonal peak in sporadic-E ioni­
zation. Dur ing the daylight hours, consid­
erable short-skip openings are forecast
for 10and 15metersover distances rang­
ing between approximately 400 and 1300
miles with openings occasionally extend­
ing out to beyond 2000 miles. Around-the­
c lock short-skip openings should be pos­
sible on most days on20 meters, with the
skip often as short as 300 miles and as
long as 2300 miles. Short-skip conditions
on 20 should peak during the later after­
noon and early evening.

Good dayt ime short-skip conditions
are expected on 40 meters, with open­
ings between dista nces of approximately
100 and 750 miles. Dur ing the hours of
da rkness the skip should lengthen, with
openings possib le between 250 and 2300
miles. Conditions on 80 meters are also
expected to be good during the daylight
hours, with openings up to approximately
300 miles . During the hours of darkness
good openings should be possible on th is
band up to the one-hop limit of 2300
miles. but the band could be quite noisy.
While no short-skip openings are likely on
160 meters during the daylight hours,
some should be possible up to about
1300 miles during the hours of darkness.
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HUGH CASSIDY, WA6AUD

I must go down to the shack again.
To the shack erae lonely band ... .

It might be the time 01 the summer
solst ice and a full moon in the skies, but
there are DXers yet who would give all the
pleasantdays of summer for a return of 10
meters.The bottom of a sunspot cycle is a
hard time to bear, and a week backoneot
the Locals came up the hill to again ask:
" When will it all end ? Tell me !" He is not
the only one to ask the quest ion.

But while we heard the question, we
reallywere not sure of anexact answer.An
answer was definitely expected however,
and we quickly feU back on the encylo­
pedic knowledge of Pat Hawker, G3VA,
who will be remembered bysome older OX
types as acne-time contributer to CO. We
gal right to the point-somewhat.

" Some months back," we expounded,
Pat Hawker mentioned that the scientists
at the Rutherford Appleton laboratory in
England have been studying the iono­
spheric records,finding therein not only in­
formation helpful inpredicting future prop­
agation conditions,but also finding that the
monthly ionospheric index may bea better
forecasting aid than the 12-month
smoothed sunspot number. With iono­
spheric records of measurements from all
over the world , they derive what they call
a 'g lObal effect ive sunspot number ' ; they
call it a 'cessn.' Studying ionospheric
records going back la the 19405, they say
the indications rather clearly show that the
newphases of solar cycles generally begin
around the middle of the calendar year.
For example, the top of the sunspot cycles
in 1958, in 1970, and in 1980came inmid­
year, while the bcttoms of cycles in 1955,
1964, and 1976 also came in mid-year.
Rather significant, yes?"

We paused to ask that question, as the
look in the local 's eyes was telling us that
it might be needed. But the l ocal was
sticking with us. He nodded his head and
quickly assured us: "Sure do ! What you
are tell ing me is that the bottom of the cy­
cle wiltcome inJuly andthat's good news.
That's what I like to hear."

We held up a hand. " Not so fast," we
cautioned. " Maybe you should know that
while it might be the middle of a year , it
may not necessarily be this year . It might
be 1987." This was not the news that the
local welcomed,but there was yet more
to tell him. But before we could continue ,
he spoke again.

" Don't tell any bad news," he said.
" There has to be more than just the pres-

77Coleman Dr., San Rafael, CA 94901
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This spot on Sable Is/and will be the QTH of
CY0SABouring the 1986CQ WW DXCWeon­
test. He will be there from November 18-25.

(Photo via VErA/H)

ent misery. Heck! At the last OX club
meeting there was someone shouting
about the Dxer's Bill of Rights. Doesn't all
of this tie in with that, things liketautowers.
big beams, and OXevery day of the year?
Certainly there must be something like
that , isn't there?"

While we had missed the meeting, the
idea did have a familiar note.Wewere sure
that someone had said it, and it was ap­
parent that we were not yet out of the
woods fielding the quest ions. We had to
dig deeper.

"Well," we cautiously contlouec. feel­
ing our way, " there was an article in
'Astronomy and Astrophysics' last year
that reported that a scientist at the Univer­
sity of l ondon was saying that the
minimum of Cycle 21 might not show until
February 1988, give or take a couple of
months. He was also predicting that the
new Cycle 22 would peak about August
1991 , all of this being based on a study of
sunspot cycles going back to 1712. His
conclusion is that the current cycle might
be longer than the average period
because a fewer sunspot count at the top
often indicates a longer cycle. It seems a
high sunspot count tends to indicate a
short cycle .So he's looking at early 1988
for a bottom."

We were well aware that this was not
taking the discussion in the direction the
local was hoping, but doesone argue with
scientific pronouncements? Possibly very
easily if one wants to believe only that

which points towards what one wants. If
you believe in it , it will be1

February in 1988,"the local groaned.
"That's almost two years from now. Two
more years of OX like we're having now.
OX will never survive.Something has to be
done."

Perhaps we were to willing to help. We
quickly ran up another authority. "Jean
Meeus over in Belgium, in a letter to 'Sky
and Telescope,' does not agree with the
fellow at the University of london. Using
approximately the same base, the cycles
from 1755 to 1976, Jean comes up with a
different prediction.Jean in Erps-k werps
says that after studying the last 20cyc les
upto the present one, while longer cycles
do tend to have fewer sunspots at their
maxima,he feels that the correlation is not
high, finding a coefficient of correlation of
only - 0.33. He also notes that the linear
regression through the values of the 20
cycles studied, using the least-squares
method, yield the formula 12.1~.0102M

for the duration of the solar cycle inyears,
where M is the maximum value of the
smoothed monthly means. Thus, he fig­
ures the predicted length of Cycle 21 at
10.5 years and the predicted minimum to
come in July 1986. How about that?"

That was a gcxxl question to ask.S0me­
where in all these lucid explanations we
thought at times we were losing the local.
But he was listening and finally he found
his voice again. "You know something?"
he said. " I like the way that fellow over in
Belgium thinks. I like those figures, but I
wishyou'd write them downfor me so I can
study them furtherat home. Youknow, I do
want to understand. But what does the Old
Timer think about when the bottom of the
cycle will be here? Ilike to hear all 01 what
those scientists say,but the Old Timer is a
OXer. Isn't he the one who knows every­
thing about DXing and the cyc les and
things like that?"

Shanthini Venkalesam. VU2(',o, got married a
few monthS back,and this isa photo taken our­
ing the wedding ceremony. VU2GO 's plans in­
cludeda visit to the States in working towards a

master's degree, (DX Familyphoto)
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"Keep in m ind that it is high-level stuff ,"
the Old Timer said , "but those two sci en­
tists made a report on the principal mor­
phological findings in a prog ram 01
higtHesolution imaging of OSOs." The Old
Timer leaned closed to the local, the
knowledge being imparted meriting such
caution. " It does seem that any OXer
stUdying the article will learn something
about 080s." There was strong
assurance in his voice .The local was ob­
viously impressed , " My hesitation in not
mentioning th is too often ," the Old Timer
continued , "is that while many might hear,
possibly some will not understand. You
can appreciate that, can't yofl" The Local
was quick to say he did. Eager OXers
always understand most everything.

Gone was the worry about Cycle 21 's
demise, Gone was the longing for the start
of Cycle 22 and the hoped for return of the
Great Days of OXlng. This one had a new
area to work, "Think I might find a copy of
that magazine at the library downtown?"
he asked.The Old Timer said it might be a
possibility. The l ocal was quickly gone.

Frankly, we we re th inking of leaving
ourselves. We could not remember ever
before hearing about 0S0s in that context.

"'''"'''''' '"'''

"'""'""'""'".....
sese

Her8sresome ofthelOcals incbwntownJiddah.
From the left are Ahmecl Nassery, HZtFM,
Ahmed Zaidan. HZtHZ. carol Poole from san
Diego, and Bob Walsh, WA8MOA, whO will be
returning to the States this year. Bob has
operated HZ1AB and is leaving SaudiArabia to

continue his schooling. (WABMOA photo)

We had worried about the discussion
going in thatdirection. Wewere wellaware
that the Old Tlmer went all the way back to
Cycle 17. That's a long way back, possibly
before many of the current big-gun DXers
were even born. Back then the Old Time r
started DXing when Guglielmo Marconi
was sti ll living and recounting the days of
the trans-Atlantic tests . We found the Old
Timer willing to talk , he often saying that
OXers have a lot to learn and that old
timers must be ready to help.

We listened as the local explained hi~

impatience with the progress of the cur­
rent cycle and w ith OXbeing a sometimes
thing . He even remembered to repeat all
we had told him , the forecasts out of the
University of london and what Jean
Meeus over in Belgium had to say.

"look," the local finally said deter­
minedly. "You've been through a lot of
cycles. What should we expect from th is
one?" We could see that the Old Timer
was th inking .

"You 're on the right track," the Old
Timer finally said, " and the moreyou learn
about OXing the better you will understand
the progress of the cycles. But have you
read that art icle by Hutchins and Campbell
a couple of years back in Nature
magazine, in the June 1983 Issue? Possi­
blyyou caught that one?" The l ocal had to
admit that he had not. Actually, we also
had missed it.

You might c heck it out ," the Old Timer
advised. " It's on page 524 in that issue and
is entitled 'Are OSOS Activated By In­
teractions Between Galaxies?' Seems that
OXers would have their attention drawn to
a title like thaI. "

It caught the attention of the local . Here
the Old Timer had not eve n said muc h
about the bottom 01 the cycle and the l o­
cal was headed off in another direction .
"OSOsT he echoed. " Tell me more." The
Old Timer did.
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N4NX. S UIIOJZ. DI<5AO. w 3"RK. LA TJO. W4VO. 1(6JG.
w4Cft'N. N4U~ . S I.4I1AJU. Kf20. K5UR. (lK 1l.lP. N5TV.
WSCNl . W1Jfl . w 6QUL W4BQY. W5UR

CompIe!e ru~ and appl lcllllofl lo.m, may be ob1a il'>ll(l by
HndlIlQ a bus iness ..lu, pll-.add.assed. , tamped _ e lope
(Iorelgn "alioflS......:l e .I,. poala911 II a i'-fflII~ deaI.1Id) 10 CO
WPXAwa 'dlI,P.O eo. 1351,TOf•• nce.CA90505-0351 US A
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367 Stalklns have attained Ihe 150 lone level.

All 200 renes worked:

5 Band WAZ
Standings as of April 1, 1986

But with the Local gone we could acknow1­
edge our lack of knowledge and put the
Question to the Old Timer. We again
learned that there are times when what
you might hear correctly is not necessarily
what you understand correctly. The Old
Timer was smiling a bit.

" Actually the article in Nature was by
two astrophysicists studying the spectrum
red-shift in distant galaxies. They use the
term 0$0 but not in the same sense we do .
They think of 080s as 'quaslstenar ob­
jects.' Possibly the Local was thinking of
Q-signals or something like that. Those
scientists named do f ind that a large
telescope atop a high mountain is helpful

And that was it. As the Old Timer has
noted more than once , things will come in
their t ime, be it OX or sunspots. We were
betievlnq . but it was the " when " that wor­
ried us , But after thinking over for a bit. we
got to thinking that while tomorrow may
never come, we can recall a couple of
cycles ending and new ones starting .And
should anyone ask you if you think a new
cycle w ill come, give them the benefit of
your knowreoqe . Just tell them. " They
always have ! " Maybe even th is JU ly ...

Tha iland
Mike Fulcher, KCN, was in Thailand a c:oupIe

01 months back, and as traveling OXers are
often wont to do, he attended a meeting 01the
local OX club. In th is instance it was the Radio
Amateur Society of Thailand in downtown
Bangkok .

Mike reports that the club station , HSIM, is
active in the major contests, inc luding COWN
OX tests.me WPX test. the A11-Asia, aecosccrt.
and a number of others , HS1Yl, the XYlol
Silent Key HS, WR, along with a group of other
Thai amateurs, has been working 10 ease the
restr ic tions currently imposed on amateur
radio. At the present time it is necessary to oo­
tam special and specific permission toocerete
in any of the contests, Bruce, HA1AOl, and
Barry, HS,AOK, tend 10 think that the snorts are
going to produce some good results. Another
club station might beon the air during this sum­
mer with fhe hOPe that it will ope rate daily , but
possibly only during the local eve ning hours in
Thailand,

Mike, KCN , notes that there is still strong in­
terest in amateur radio in Thailand in soteot the
restrictions. Over 80 people showed lor the
RAST meeling , close to 30 01these being in a
group called " Volunteers"-those studying lor
amateur licenses and quite excited over the
possibility 01gett ing on the air.

Tho OX Bullotin
A couple 01months back we were aware of a

pending change in the well-known OX bulletin,
called simply " The OX Bulletin" with Jim Cain
turning over the operation 10 Chod Harr is. SUi
we cou ld nol mention i1 then. Now we ca n. II is
a couple 01months tater. Perhaps you are al­
ready aware 01the cnerce.ArryhcYN.Chad Har­
ris , VP2M l , might also be remembered as
WB2CHO and other callsigns along the way,
Chod has been licensed lor over 20 years, has
operated at more countries than you can count
on your th ree hands, and these include Easter
Island, Sierra leone, Galapagos Island, Chr ist­
mas Island, Senegal, and maybe even Montser·
rat II you check your OST lile lor ten or more
years back,yOU wi ll find him there on the stalt as
a technical writer, among other th ings.

The new address for the bulletin is 816 Fourth
Street ... , 001 , Santa Rosa ,CA95404. You also
m ight have caught him in some recent duties as
a OXeditor in another shack .Anyhow. il you are
interested drop a line to tte aoove ecoress.You
might find that thingsgoeasier with a OXbullet in
in yoor hand,

Don Riobhoff
Those who were working southeast Asia most

every morning and evening some years back, i~
eluding xvrxurxw and HS, will long remember
Don Riebhofl and the act ion in downtown
Saigon.Some might even wonder where Don is
these Clays.

in their search for a QSO-not necessarily
a high antenna and a sharp receiver ."

We had to th ink this over . Poss ibly the
Old Timer was leading us, but frankly we
had thought in the same way that the Local
apparently had. But we were still wonder­
ing about the bottom of the cycle . "When
will the bottom be here?" we asked . " The
bottom of the cycle? Isn't that what we are
talking about?" We had not as yet seen
enough cycles so that we cou ld take them
for granted. We ourselves wanted to know.

The Old Timer thought for a bit . Finally
he spoke. "I think we are at the bottom.
When sunspots w ith reversed polarity start
showing they are considered forerunners
of the new cycle .The spots from the old cy­
cl e tend to appear c loser to the solar
equator as the erect the cycle nears; the
sunspots from the new cycle show in high­
er latitudes. Recently there have been
some reverse-oolarlty sunspot groups, but
not really in the high latitudes groups that
Iwould liketo see .lnApriltheywere show­
ing around 20 °, but they'll have to start
showing in latitudes 28° or more from the
equator before I will really consider them.
But I dothink that they are at hand, Maybe
wewill drag along the bottom of the cycle
for a bit. Maybe even they'll take off and we
will see good condit ions before long. All
you really can do now is wait and check
WWV at 18 m inutes after the hour."

We thought this over, some things not
yet falling into place. "But why didn 't you
explain all of this tothe Local?" we asked,
and the Old Timer shrugged.

"Last week down in the Village I ran in­
to WBGPB," he sa id. "You might remem­
ber that Joe got on the Honor Roll back
when they stopped counting deleted coun­
tries for that spot. I asked Joe how things
were, not having heard him on the air
recently .Joe told me that he now realizes
he made a mistake some years back . He
never should have turned 80 years old."
The Old TImer paused, fixing an eye on us,
asking pointedly, " Do you understand
what Joe meant?" We thought we did ,but
frankly we were not really sure.

The Old Timer continued. "Things are
going to arrive when they arrive, and that
inc ludes Cycle 22 and old age. AU the an­
xiety about the new cycle will not hasten its
arrival , but it is coming . The Loca l listens
10 everything . That is gOOd, as it will help
his understanding as he sorts things out.
But the new cycle is close , closer than it
was this time last year. It will certai nly be
here soon. It might even be here now.And
if someone produces a theory that it may
not come for some years yet , don't worry
at all, Just wa lt for another opinion , and
you can be sure that someone will show
shortly with one more to your liking."

We thought but briefly at this and were
quick to reply . " Like yours?" we said, and
the Old Timer nodded.

" Like mine. And just believe it's corning
and almost here ,because that's the way it
is , or so I think ."

8. l UOOV, 198
9. K4CEB.198

10. W2YY ,198
11. G3GIO. l 98
12, K7UR.198
13. W3GG. , 98

40. OH3YI
4 1. 14RYC
42. Zll Bil
43. 14EAT
44 . Zll BQO
45, TG9NX
46. XE1 J
47. FSVU
48. W3AP
49. Y0 3AC
SO. K3TW
51 . XE10 X
52. VE71G
53. OK1ADM
54 , CT1Fl
55. WA1AER
56. N4RR
57. UW0MF
58, W40R
59 OK1MP
60. W1NW
61. OE1ZJ
62. HB9AH l
63, HB9AMO
64, LA60 T
65. UR2QD
66. UK2RDX
67 ZS5lB
68. F60ZU
69. Dl 4YAH
70. LA7Z0
71 W9lR
72. W1 NG
73. VK9NS
74, N4KG
75, YU7DX
76. Ol8MAG
rr. OK3DG
78. zu aoo

1. JA1BWA. 199
2. JA3EMU, 199
3, N4WoN. 199
4 K6YRA. 199
5, WBUVZ.l99
6. F6BEE,199
7. WOOD,199

79 EAglE
80. Dl7HZ
81 DJ9RQ
82 EASSP
83. EA2IA
84 SP3BOD
85. LZt NG
86, N4JF
87 CT2AK
88, HB9CIP
89 OK1 MG
90 CT4BD
91, VK6HD
92 EABET
93, VK301
94 LZ2DF
95. QN4QX
96 SM0DJC
97 CT3BM
98 K2TOC
99 EAeXS
100. HA9RE
101. SM4cn
102. A71AD
103 LZ2CC
104 S M4Cl E
105, LZ1HA
106 SMSAKT
107 CT4NH
108 ZL4BO
109 I1BSN
110, DF6CY
111. DK5AD
112. OL6EN
113, SM6CVX
114 LU8DPM
11 5, SM60YK
11 6 DL7 XS
1, 7, DF7NM
118. UA3TI

Tile lop 13 conlanders lor5 Band WAZ are :

1, ON4UN
2 K4MOG
3 SM4CAN
4 AA6AA
5 WBAH
6 W6KUl
7, EABAK
8, LA7JO
9 EA3$F

10, OH1XX
11 EA80Z
12 weso
13 K0ZZ
14 ON60S
15, OK3TCA
16. K6SSS
17 ZL3GO
18 , OK3CGP
19, SM0AJU
20 a Z3PZ
21. 13MAU
22. 12ZGC
23 4Z40X
24 N4KE
25, K5UR
26 K9AJ
27 SM3EVR
28 LASYJ
29 DL3RK
30 N4WJ
31 G3MCS
32, SM5AOO
33, W0MLY
34 10RIZ
35. ON5NT
36 OH6JW
37 OK1 AWZ
38 IV3PRK
39 OJ6RX
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5T-20T
a RT Radio •••
the INTELLICiE T Choice

SANTEe

Nol• . SoN Ac:eessol'Y l ist for ST 200 lor ComP'!IIb1. AccessOl1es..

• TWO SEVEN·DIGIT AUTO DIAL MEMORIES· ONE HAND, ONE FINGER
SIMPLIFIED KEYBOARD ENTRY OF INFORMATION· 142·150.9950PERATION
FOR MAR.S. ANDOR C.A.P. • TEN MEMORY CHANNELS FOR 10 DIFFERENT

REPEATER OPERATIONS PLUS 'SCANLOCK' FOR LOCKOUT OF ANY ONE
CHANNEL OR MULTIPLE CHANNELS WITHOUT REPROGRAMMING.

SANTEC'S MULTIPLE MODES OF SCANNING· 3.5-5 WATTS OUTPUT.
DIRECT 12 V.D.C. OPERATION· SUB-AUDIBLE TONE COMPUTER

CONTROLLED· MICROPROCESSOR CONTROLLED ENCODE/DECODE
OPTION AVAILABLE. TIME OF DAY QUARTZ CLOCK. ANALOG METER

MOUNTED FOR BEST D.F. ING • AUTOMATIC ENTRY OF STANDARD OFFSET
FOR BAND WITH EACH NEW ENTRY· ANY CTCSS TONE IN ANY MEMORY

CHANNEL· SLIDE ON/OFF BATTERY PACK COMPATIBILITY
• SANTECIENCOMM, lNCo'S TWO YEAR EXTENDED

SERVICE PERIOD AT NO EXTRA COST·

VHF FM TRANSCEIVER UHf FM TRANSCEIVER
MODEL 51·201 MODEL ST·40T

Suggested Retail see your dealer tor current pricing Coming Soonl
F, uenc Ran e ~IOl50.995 MH' 440 MHz to 449.975 MHz
T e ot Emil ion F3
Memor hannels 1 anne s ~~ nn I
Antenna 1m ecance sccnms 50 hms
Po wer s o urce I :':~=. " l.cCl.~attery pack 9.6Y Nlcd battery pack

9V Dry battery pack 9V Dry battery pack
D.C.8.4-16V D.C. 8.4-16V

Transmlt1er
AF Output Power 5.0 Watls(H), nominal at 12V 3.0 Watts (H), nominal at lO.5V

3.5 W atls(H), nom inal at l O.5V 0.5 Watts IU , nom ina l at 10.5V
O.5Watis IU. nominal at 10.5V

Modulat ion F' uenc modulat ion Fr ~enc modulalion
M";~De,;aoon :!: 5 KHz • H,
Transm i uri u 50dB - 60 dB
~hone Electret Condenser Microphone Electret Condenser Mic rophone

ece ,er
Receiving Methods Doub le sucernetercc ne Doubl~erhelerodyne

I.r- . lsi re. z ISI" '~ MZ
2nd 455KHz 2nd 455KHz

Senstnvtt Less than - O.25uV at 12dB SINAD Less Ihan - O.25uV at 12 dB SINAD
Ban Width :!: 7.5 KHz at down :!: 7.5 KHz at down
501 ttvtt :!: 15KHzat6OdBdown :!: 15 KHz at 60dB down
Aud io Oulput Power 400mWat8 ohm 400mW at 8 ohm

. .



Writing !rom the Beach Bar In coastal Per-
tugal, specifically at Stool 9 and Glass 11, Don CD DX Honor Roll
notesthat he hasbeen living in the manor house
of a 2500 acre QUinta (farm)on a hill overlooking The CO OXHonor Roll recognizes those oXers who have submitted proof of confirmation with
the Atlantic, all this about 45 minutes west of 2750r more ACTIVE countries for the mode indicated. The AARl oXCCCountries Ust is used
lisbon. as the country standard. Honor Roll listing is automatic when submining application or en-

Always wanting to build a beverage antenna, dorsement for 275 or more countries. Deleted countries do not count and are dropped from
Don notes he has 700 looters In all lour dlrec- listing as they occur. Total countries are now 316. To remain on theCO OXHonor Roll, annual
lions and an 80 meter KlM 2-element beam on updates are required. Honor Roll updates may be made at any lime, in any number. Updates
an 80 loot tower. Don Iinds that at times the ec- indicating "no change" wlll beaccepted to meet the annual requirement. All updates must be
tionon8Owounds hissensitive nature,andetten accompaniedby an SASE lor confirmation. The fee tor endorsement involving the issuance 01
the background sounds like a pack of growling a sticker Is $1.00.
dogs al dinner lime. Considering how in other
days Don would draw some horrendous one-
ups, things just don't seem to be the same as C.W.
they werebad< Inthe Late sixties. Butthenagain,

ON"'" '" W,",,' '" "'. '" H50' '" ISXI'" '"what is?ButDon isactive, signing CS0AT in the woowo '" woo '" W""'" "" ""-'l '" W2UX '"recent CO WPX Test. Don also signs CT4AT """ '" "'0 '" ""'" "" eoeo '" _M '"from Portugal, and the OSl route for CS0AT or s-ese '" """" '" 5'''''''' .. WMm "" ""'0 '"CT4AT is via WUZ, Michael Samarco in Bel...
HU' '" >NOM .. ...... .. W1WlW "'" H"'" ","". '" H~. .. W8<AUA .. W'W "'" W........ '"ingham, Massachusetts. WUZ also handled H"'" '" "... .. "'SA ass H'"" '" o,rc '"Don'sOSLs before 1977. DUM '" K1"'E'" .. K3FN "" W"H" "" G2G. '"As Ills possible tooetain special prefixes 10f H'" '" OK1"'P , .. """" ese "'H' . "" HH'" '"most any event in Portugal, Don notes any Port-
wseee ,.. 5.= .. K3UA . ase WD911C ... '" ,,,. are
W8KPL ,31. W-4OEL , "" OJ7CX , .. 297 ''''''' .eea ,.., '"uguese call these days ending in AT probably """ ,.. W1NG see ...," '" """0 .., "" '"belongs to him. Don usually jumps in for all the ''"'" ,.. "0'0'8 .. "". '" K1VHS '" H~ '"major ccotests. Thus when you hear the AT sut- ""'" '" N.KG .. W09O" '" ...,,,.. '"

,,,,..
'"''''' '" .... SO> """ "" "'" '" 0<08W0 '"fix, it most likely is Don. ",e '"

55B

"" '" '''''' '" "''"'" .. ""'" "" H"",, 288
w.u:EE '" """ '" ~'"" .. ...""" "" vecvx '",.... '" ",so '" "'''" .. '''''' "" KE.HX '""00 '" "" '" ,,,CO' .. ..." ese K9MNT '"""OF ". "UG '" H"" eos XE1NI , "" WA2FKF ".
'lE3MA ". K....OO '" "'" sos HP1JC . '" KB5AF. '"DC90H '" N.Ml.I '" ",<W sos K50UT '" VE3DLR ".
H'" '" 'lUO '" "'"", "" «esoc '" "'" ".
"" '" "'~, '" "''' SO> VU7KV '" "W ".
"""'" '" wsss '" we'DOC SO> "" ""

......,
'""'"" '" H"" '" ...... SO> ...... zse "''''' '",- '" ...... '" "''"' SO> «ceeu zse lN3ANE '"n,." '" DE2£OO. '" W.UNP SO> ,,,,..

"" ... '"0= '" "., '" ......G SO> ""'" "" ".. """'''' '" u""" '" ..,"- SO> .""" zse a"", """""" '" «eec '" "',,, '" ""'" '" """" ""DXers always share the good things of life, and "''''' '" W"," '" W2UX '" ecec "" .... ""here a group of internatiofl8l OX types join to OM '" '''CK '" ""'" '" ....., "" m." eea
.Z.(()X '" w""'" '" W8SD", '" """" "" H' .... ""obey the dictum on the wallplaque: "Share Thy _we '" '''''''' '" K1 ...E... see me '" '''0 ..,

Pizza With A Neighbor,"All this was at a stop- "'"" '" """ '" N5FG "" 0<A8'8C ass K9T1 eec
over in southern california/ast March. From the ZL1AGO '" ''''' '" W6FET "" IWE .. '" H""

,.,
left you will see Dan Davitt, N6CGB, President W.NKI ,315 W1LOO '" W2FGV sea HH'" '" ZL1BOCl ,.,

VE2WY '" W7FP '" K9HOM "" WODBNC '" Q.FAM ,.,
of the So. Gam. OX Club; Noreen and Jim K6VM '" OK28L '" WMOAN soa '58D' '" "'..... '"Russell, VR6JRlG30KO, enroute hOmeto Eng- waszo '" """'H '" ,.. "" "." '" oet m
land; Klaus Hess, ZK1X0I0E3KOA, enroute """ '" >NOM '" "UM sea W08<'UG '" """'H ",
home toAustria;andSteve LocIrs, 5ecretaryof "'..... '" .."." '" """ sea "" lOS EA3<w ".

""" '" """ "0 .."'" "" o<ce.lH lOS eece ".lheSo.Ca/if. DXCIub.Russ Mason, KG6IP, was ceze '" ....... "0 .- "" N. lOS ....... ".
there to lake the photo. .""" '" WMm "0 "'".. "" ""'" lOS -" ".

''''''' '" H"'" .. W8oIoNOX "" -OF lOS ""'"' m
OIO"'P '" '''K> .. WA3HUP "" .....CO' '" K"8VK '"

P~ca irn Island
",,"w '" """ .. ....,.,

""
...,

'" ""0 '",..... ,.. W50H .. ..""""'" '''' '''''''' '" VE31UE '"
Jim Russell, VR6JR, has left the Island and N.WF ,.. wrou .. """ "" "'"... '" """' '"ozos, ". ZL1aIL .. <U,.,.. "" "".,. '" ,... ""any aSl's should go to his home call, G30KO. "." ,.. W1NG .. H""'" "" W8LKG '" WBlUFL '"Jim stopped In California enroule home to visit """" ,.. ",.."" "" W811.lZ "" XE10W '" W.PTT . '"some of the locals. VA6AB goes to Zl4DW; ''"'" ,.. YVSAIP "" N8BKF . ,301 K1VHS '" KIlGSV . '"CT1Fl ". ."" "" .""', "'" WIIULU '" ""'" '"these two calls have been mixed at times. DZ>EV ". .= .. ISEFO .. 'lE31PR '" "'"" '"As 01 a couple of months back, the aclive WlSU.< '" NOS .. """" .. H"we '" H"'" '"calls on Pitcairn were the Iong-known VA6TC, W8S'U '" N.KG .. .- .. W88"" '" WA60TG ".

Tom Christian; VR6Yl, Betsie; VR6KY, Kan .."'" ,.. ""'" .. "'"' .. WU', '" W"""" ".
Of..... ,.. WMW'G .. "'''' .. _F<: '" "'" '"Young; VA6KB, Kay Brown; and VA61D, Irma "... ,.. "'.... "" """ .. ....u '" 0<ClRS '"Christian. II you are looking lor OSl routes for "''''" ,.. ""'" "" .,0 .. ...... '" w""'" '"VA6 calls , VA6BA goes to KA9W; VA6HI and "''''' ". "."" so, "roc .. "''''''' "" "HOW '"VA6RWtoZllAMO;anclVA6TCandVA6Ylto
H"", '" "'SA SO, ...,.. .. '""" "" ..- '"WSGG ". W09O" "" "'" .. """'"' "'" W8XON '"W6HS. """" '" '""'" "" .""" .. .,,, "'" we,..., '"During his stay on Pitcairn VA6JR ran up ON"" '" OMS so, WA2MIO .. "''" '" "'..... '"some 11,974 contacts. By now Jim is home
...,,,

'" wo'"oo so, HW", .. <om '" KBNWO , '"W81LC '" ""'H' '" WAIJTKJ '" OK1AWZ '" Gom '"again in Surrey, "'''H '" '89OC '" 16PLN '" ,,,,'" 28' G~EO '"OZ6BZ '" '850. '" JH1VRO '" ,." '" VE5FX . m
9Y4NP .". '" "'" '" """ '" W5LLU '" "" '""""" '" H'" .. "'. "" H"" 288

Allan " Nick" Percival, 9Y4NP, passed away YUl0Z '" '''DOD .. """ "" " .... ""in March.Nick was an airlinepilot, acaptain with
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co OX Awards Program

M' nufa<:lu,ers o f O_loly
EIe<: I'OIK<: Con>por>enlS

o ~ .. ' . 0 00 0"' 101 '" " ' '' ' , .. II O C"

· .... 'un HOLDEIS ... ClIPS 'C O ILS
• CAPA(lTOI S. CO NNECtORS . fUSES

'J ACKS . IINoa s · L"'M PS· PLUGS
• MICI OPHONES. POH NTIO MEHIS
• RElA YS . RESIST ORS. SWITCHlS

• II ANSfORMU S. SPE"' IIU S' lEO S

• SEMICO NDUCTOR S • Rf COILS

.... . .. ..... . .. . . 1._ ' •• • • • • • C. ' .I • •• ••

CIRClE '47 ON READER SERVICECARO

':: I ..ottUS-1*o.l ! 'N II "'..l Ul.50 sowI . J_._,._- '-- ............. ,.....
~ ....J """'lUI' I ""'1_ 1··-,.-L- 10UI7M

_ ~'n ...."......_ -.-c........ __
: -I .....1;1..-1.. H "'lIl11M-20 I ZO-:ZM-Ul._ c..._ '--...... ... .•,••
,011I 1", ,,,,,os-alal _ 1 Il-_ I__.....
OUl~ "'''''4$-1*o.l .I -...... _

__ f1''1 ~ II
_ " l " Coto........

G,A, ·FET Pr••mp
MMg 144v . ... .......... • . . . • . . .. $59.95
Receive Converter!>
MMc 144·26 54.95
MMc 435·28(5) . ... •. .•. . •. .. .. . . . . 79.95
Tran,verter$
MMt 144·26 . . .. . . .. . .. . • . . • . . • . . 179.95
MMt 435·28(s) 279.95
Linear Up-Converter
MM~ 1268- 144 239.95
Antenn",
10Xy ·2M 69.95
1OJMB M66 ..••.••................ 94.95
1266-LY •....................•.•. 49.95
Power Amp,
MMl 432·50 229.95
MM l 432·100 _ 384.95
MMl 1266-20 ask
s.nd Il64 (3 II_PIll lor detliled tp8Cl1~1On'

onll. VHF""HF products.

•S1 Specl""" lnl_IIonaL Inf;.
Post OIliee eo, 101-'0

Concord. MA 01742 USA

From
Spectrum International

OSCAR SYSTEMS

Egypt
Rudolf KIOs. DK7PE, passes along some In­

formation on the current ac tivity in Egypt and
possibly the route for a needed OSlo

Rudolf notes that there current ly is no aSL
bureau in Egypt, but OSLs for SU1ER, SU1 MR,
SU1RR, and SU1 SA ca n be routed through the
DARCClub in Baunatal, West Germany. There
is also an unlisted direct route ,this th rough P.O.
Box 33, Ca iro Airport Station , Cairo, Egypt .This
is a private box held by an individual and definite­
ly is not a aSL bureau .

In the photo Is Ezzat Sayed Ramadan, the
secretary of the Egypt Amateur Radio Society.
Ezzat works SSB, 10 through 80. when condi­
tions are right . In Ca iro there is also 2 meter
activi ty.

Northern california OX Club. cste go to
YASME.

Considering the long period when there was
noClipperton act ivity and the ettcrtsot the last
several years. thosewhoare aware of the cost
and difficulty of putting F00XX and SUCh calls on
the air might be interested ina recent note ln the
" Pacif ic Islands Monthly."

There it is reported that the French govero­
ment is considering establiShing a Shelter lor
fishing and sailing vessels at Clipperton, th is to
be done by reopening an Old pass from the
ocean on the northeast side of the Island and
dredging the lagoon sufficiently so as to prOVide
mooring space. It m ight a lso include building a
pier and reestablishing an old airstr ip lett from
WrN II.

But before this gets underway, there will be
an exploration program by the Mining Syndicate
of Clipperton, 25 % owned by Geomarex o f san
Diego, which has been pushing the proposal of
the harbor works with the French government.
Back in 1975 phosphate resources were found
during some earlier exploration, and there are
prospects of some metals in the sulfurous
lagoon. Some have speculated that the present
claim on the is land by the French government
will be strengthened il there is a physical
presence there . this to help in the claim lor a 200
mile zone surrounding the is land.

Recent DXpeditions have had to land over the
beach , th is at times a bit o f a sticky problem
when the surf is high. The island is often passed
by fishing vessels and also by yachts heading
south from centorrea. these sometimes going
direct to Polynesia , other times harbor-hOpping
down the coast to Mell:ico and then making the
long haul south to the Marquesas.

This is Ezzat Sayed Ramadan, SU1ER, secre­
taryof EARS, the Egyptian Amateur Radio so­
ciety. Ezzat works all bandS mostly ssa from
downtownCsiro. a cityof more than 14million,

but not too many amateurs. (DK7PE photo)

0''' '"

G"'''''VHEII(

WI)HZ!286
K9BW01275

PA3AANII66

W"90YI296
W5U.Ul28 7

PY208UI2.. 7
IK8EPCl152

N88KF

GtTU ' ''75
~ ',(16

'''''''''

SSB

cw

CW Endorsements

SSB Endorsements

W"OOYI31 2 275
K 3UA1298 275

K8l.JG1291 150 ,

YV1KZ1316 215
V'E IY'XJ3' . 275
lS6LWI31S 200

W83DNAI303 150
A lllMl302 3.517 101Hz

NSBKFI301

'"'"'"""soc
soc

'"ars
a-s

."sea

lhe NatiOnal Airl ine 01 Trinidad and Tobago,
BWIA, and retired lor medical reasons last year.
He returned to hiS native hometown of v eo­
couver in Brit iSh Columbia about a year back
when it was indica ted that his ill ness was
serious. During his years in mecerecean, Nick
served as President of the Trinidad and Tobago
Amateur Rad io Society for tan consecutive
terms,during that time pioneering zrneter radiO
communicatiOns in that area and at his passing
was the Immediate past-president of the club.

Earle Baccus, 9Y4EB, passes along the infor­
mation and notes that Nick. 9Y4NP, will be
greatly missed.

Total ......mbe. of_Clive eountries is 315. The boI' l<: I w..d lee
loraubscribe.. ,oCO '- $4, For non-subsc' it>er• . lt illS10 Inor_
de. to ~lIrv lor the ,edu<:8d SlJbscrlbe. " 'I.pIN.. encklM
\'OU' lalea' CO mlullno label WIth YOU ' applo:. tion Endor ....
melll.td S1 00 Updol19l1 no! invol'Ying!he .....nceol
• •!;eke m.de " lIfI l .•.s. e . Is enctolled lor conIl,-
....,ian 01 IOtal Au II'ld apphcatiorl to",. tor the CO OX
A_~ Program tNly be otllionecl by setlCIlI'lQ • bualroea we.
No 10~...It«lcllessed a rod sl~. to CO OX
AWlI tda~f. 8iI~ W""". N"UF. ao.. 9613. tKbon­
_ . FL 32208 US A ox stlIloons mustincklde e<tralll*aoe
lor . " 1 '''IllY PINse nWce d che<:1<s~ 10 the- ........

51. Kitts
Chuck Van Horn. KG9N . will be on St. Kilts

th is July. look for him to been the air about Ju­
ly 16th and operating until July 29th. He will be
signing KG9NN4.

Chuck wi ll operate both CW and phone from
80 to where the bands fade out---even to 10
meters should that be open.O1uck is lOOking for
contacts. the more the better. and intima tes that
his vacatiOnwill be jess than joyous should there
not be a steady and boisterous demand for his
KG9NN4 card. even from those few whO might
have worked St . Kills previously . Also,with the
bottom of the cycle the lower bands shOUld be
tilled lor that top award, the 5BWAZ.

OSL directly toChuek at Box 57. Goodfield, Il­
linois 61 742, SASEor SAEIlRC needed.

Clipperton
A return tctoe Island was scheduled lor ear­

ly May. II a ll went right. you might have already
welcomed the crew home. Some who went out
last time were among the operators.Alsogoing
was a newface from the support crew.Thecrew
included Rusty Epps , W60AT; Bob verne,
W6RGG; Kip Edwards, W6SZN ; Carl Cook.
AI6V; and Wayne Mill. N7NG,all members of the

SIIy You Sliw II In CO
CIRCLE 1411 ON READER SERVICE CARD

July 1986 • CO • 95



5 Band WAZ 153

Here is something rare among DXers, rare
these days even among amateurs. vectev
Vsetecka, OK1ADM, winner ofthepresligious
58 WAZ award, has built all h is receiving and
transmitting gear. Actually, veciev admits to
being only 99 and 441100% pure. He does
have a cornmetlcal SWR meier In the shack,
but only a small one.

Vaelsv has done this ever since he gol
started in amateur radiO. The receiver. the
Ifsnsminer. the linear. the antennas­
everything .At this point some may start think·

Vac lav Vsetecka . OK IADM, winner of58 WAZ
'53. Take a long lOOk at the gear. It is all
homebrewand Vedavhas builtanhiS!J88r ever
since he started in amateur radio. An Assistant
ProI9SSOfofChemistI)'at theO'l8rles University
in Prague,OKIADM is a/so found on theOXCC
Honot Rollandhosts the OK OX Net 011 Sunday
momings. Even the antennas are homBbrBW.

ing that on the hOme turf v eciev is an elec­
tronics engineer . He Isn't!

OK1AOMlives In the Praguearea andwas
first licensed In 1960. He holds the Czecho­
slovakia Class A license, the top one in their
licensing system, and lt allows an Input of 500
watts. In his early tomes. Vaclav is an Assis­
tant ProlessorofChemiStry atCharleS Univer­
sity in Prague. Married. there are twochildren
in the lamlly. He hOlds a PhD degree.

You can find OK1AQM right up there at the
topofthe DXCC Honor Roll for mixed modes,
and he has been since 1979. He holds
58DXCC "39. among other things. He says
that he does work SS8 a bit more than CW, but
he does use both modes.

The antennas. also hOmebrew, consist of
verticals. inverted vees and Iongwires on 80
and40. and two-element beams on 20, 15,and
10 meters.

Finding Zone 1 lor 80 meters was the diffi­
cult part 01 finish ing off the 58 W/4Z, he th irV<­
ing it perhaps a bit more difficult to lind that
one from central Europe. vactev also con­
ducts a OX information net, the OK OX Net ,
every Sunday morning on 3.7 MHz .

Somehow we find this 58 W/4Zwinner a bit
different and a bit relreshing. To find a top OX
operator these days who makes all his own
gear and has always done just that must be
something unusual. Certainly OKlAOM is not
the usual runoften erccenterec.tt is a delight
10 congratulate this winner 01 amateur radio's
most difficult major award.

Years back there were times when it was
easier towor1< Egypt. That was when the 8ritish
Military unilS were in the Suez Canal area and
etten found in contests. Sometimes it was even
Canadian units. But timeschaJ'98 and thingsget
scarce. To someone looking for Egypt or Af­
ghanistan or some 01the others grown scarce
with the yea rs, however, it is not much of a con­
solation to hear someone tell how easy it used
to be.

N70F
Larry Strain was out to Tchad last year where

he signed N7DFnT8. While Larry has been
home in Kansas for some months. he is rot
linlshed with OX operations. He operated Irom
Bolivia back In 1973. Irom the Yukon in 1981,
and Irom the Bahamas in 1984/85186.Current­
ly he is ticketed by the Pan-American Health
Organization to go 10 the Caribbean for two
years, but the project is still wailing lor funding.
He Is scheduled to go 10 St. Vincents ancl will
have a heavy schedule of travel th roughout the
islands in the Lesser Ant illes chain, includi ng
timeon Ha iti. Larry is also working on plans lor
his own personal base in the Bahamas. where
he owns property.

Those who remember the Tchad operation
might be interested In his efforts 10raise lunds
lor the Interna tiona l Human Assistance Pre>
gram.Thegroup is wor1<ing to finance materials
and equipment lor village health clinics in that
country. Should more Information be desired,
drop a ureic Larry Stra in, Box 125, Holton, Kan­
sas 66436.

Northwest OX Convention

-----------------------------------
BENEFITS FOR YOU

aST. aSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More-Much More!

II you have been noting the TV commercials
on the exposition in Vancouver. British Colum­
bia this year, you might make your plans careful­
ly so that you will also be at the Northwest OX
Convention at Renton, Washington. July
2S-27th. The convention will beat the Sheraton
Hotel in Renton. not too tar from downtown
Seame and a Short drive from Vancouver.
Always a good convention, the technical exper­
lise of the OX clubs In the northwesl corner can
be Impressive. One pick Sup knowledge just by
waiting for the main course at the Saturday night
Grand Banquet. More details can be had by
writing tothe western Washington OXOlb. Box
224, Mercer Island, WA 98040. To check on
room accommodations. call Jody Harwood at
(206)226-7700. In late Julyyou canexpectcool
weather, magnificent scenery. and a lot 01 OX
talk. Throw in the Vancouver Exposition and
you'll heardtycare-c-tcr awhile anyhow-if the
sunspots ever return.

A Passel of OX Notes
From far Hungary, Balazs Magyar, HA7SU,

advises that you can gel a quick return on an
HGSAOSL ilyou sendit via him at P.O. Box 40.
Nagykoros, H-2750 Hungary.

If you are interested in sta~COlleCting there
is the International HAM Stamp Group which
emphasizes those postage stamps connected
with amateur radio. They have a catalog . You
can get more Inlormatio n by dropping a Une to
Manlred Bussemer, Ol4UE. Eckstrase 1,
0-6792 Ramsteln 2, Wesl Germany. You could
find it very interesting. Paul King . ZC4AK. would
like the word passed thai any contact since
1981 lor ZC4AKshouldgovia tne zce Bureau.

Marvin Maye, N6MXR, took off with the U.S.
Navy lor Diego Garcia in the Chagoes Island a
couple of months back and was promising CW
action once he gets organized. Marvin also will

CQ

Call _

USA

PClZip _

MEMBERSHIP APPLICATION
Name
Street
City Prov./State _

$25 in U.S. $33 elsewhafe (U.S. funds) Licensed amateurs, Of age 65 or over. upon submittmg
proof of age, may requesl the special dues rate 01 $20 in the U.S. $28 elsewhere. in U.S. funds)
Penons age 17 and younger may qualify fOf spec;:ial rates. wrile IOf application.
For postal purpoaes. fifty pelC8ll101 dues is allocated to CST, the balance for membeBhip.

:::!!!!: Expires _

Bank. No. Expires _

The American Radio Relay League
225 Main Sl Newington. CT. 06111
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Computer Stuff
Packet Radio

Hardware and Software
for RTTYI Mo rsf:

Hal • gentrcmcs
Microlog • MFJ

Ham Data Amateur Software

mewe • Ameri t ron
Amp Supply • vcccm

TE Systems
Tokyo Hy-Power

Antennas

Phillystran
Kenpro • Alliance

B&W • Telex Hy-Gain
pefw e • MFJ

Bencher • A mphenol
Astron • Welz
B+ K Precision

HF, VHF, SWl, scanner, marine, &
commerc ial tor Mobile or aese.

Cushcraft
Mini-Products • l arsen

B&W • Van Gorden
Butternut • KLM
Mosley • Hustler

Telex Hy-Gain

Amplifiers

Ny-Gain Rebates
S1 00-2OO rebate from manufacturer
on selectee towers end 550 rebate

on HF antenna/rotator combinations.
Call tor models. Offer good July 1­

September 30, 1986.

Towers
Unarco-Rohn, Hy-Gain, Tri-Ex
Ask for special quotes on packege

deals including cab le, guys,
connectors, turnbuckles, etc.

•Accessories

r ...., 1'40 P"'f'5OI\Ol ~""'~k, ac~",ptoed . 1'rict:5 00
not includt: ll>ippi"!- UPS COO 1_ Si,3S p""
P"Cu,o:. Prlcu 5Ut:I;Kt 10~ _ netiC",
00'~ ProduCt>. .." not Iold lot ---.
AumoI'tlal rftUmS ..., 5Ut:I;Kt to . 1S-. '-k­
.-.s wad ""di"S "'" wad~~ _ bo: i55uoed lot
..... 00'1.,- nut DUI"~'-. EG( ........ tsUoo:
-.uI~' w..--.n. To ,,"' ~OP'I' 01/. w. ·
rentpo prtot 10DU~, e.. CUSIOOMr~ It
103-64l-Hl63 end it w lM bo: Iumi5hoed It no COlt.

VAESU

Handhelds
TR-2600A, TR3600, TH21AT, 31A T,

.41AT. CaU tor quotes

Ne. 1018 In Stock
zm Mobile. as-wens

Ask for Package
Quotes on

Radios/Accessories
& Antennas/Towen

More Radios
Encomm/Santec

KDK
Ten-Tee

ClAClE 3 ON READER SERVICE CARD

n·'40
HF XCVR/Gen. Coverage Receiver.

No. TM·tUOA / SOA / r OA
25/4517~watt mcone 2m rigs.

Much More in stock!
Send $1 for our

New 1986 Buyer's
Guide-Catalog.

•

e~J):>
OUr A,soc"'t" Stort: '
o.v;s .. J&ck son load, ' .0 . 100; '29]
u.e-.tlt:. Lou........ 1O-I-4S
Infonrwot>oft .. s-.;c"" (500' ) Di-ms

KENWOOD
Ne. '5·440

HF XCVR with built-in Antenna Tuner.
Call tor int ra price

Ie-tAT, JAY, 4AT
Handheld lOf 2 m, '220

MHz, «0 MHz.

le-OIAT,04AT
Sm"II, light HTs for 2m or

440 MHz. 10 memories
lind SCan functions.

~ ~ IICOMI
New 1(-735

Compact HF Transceiver
(all l or Introductory Price

VHF/UHF
I.· 27A. 27H. 271A, 271H

110 MHI- 37A
441 MHI- "71A, .71H, 47A

New IC·751A
HF XCVR/ Gen. Coverage

Receiver.

New I(·AI in stock
Aircraft handheld

Shortwave
Sony

Penescrnc
Yaesu

Kenwood
teem

Orders & Quotes Toll
Free: 800-336-4799
(In Virginia: 800-572-4201)
Ir'IonMbon & se-ece (7'03) 6Q.l0b3
~ [)q)artment (103) 494-3150

13646~ D.Ms Highway
Wooctbl~, Vif'Sinia 22191
~~ MTT: 10 am-6 pm

Wf: 10 am- a pm
Sat: 10 am-4 pm

()n;kr Hou's: Mt 9 em-7 pm
5atl0~pm

Scanners
umden/aeercet

Regency

More Helpers
• ~rine rad ios by Regency Poillris

and teem
• Commc,ci.l Land Mobile by veeso

and others
• TclcphonCi b y AT&T, Cobra.

Sou thwestern Bell, lind Penesonrc
• e l . b y umcen. Midland, Cobra
• lad., DctcetOfi b y umeen and

Whistler



work phone, but wants to upgrade and thus the
CW slant.V09OM, Dale , is ofteo lleard CW after
1400Z on 15/20140meters plus 801160 meters
at times ,

You might think that the ARRL/FCC thing on
amateur antennas is another matter in another
room, tha i is unhl it comes right horne. Clill
Wells, KA7TVC, put up a 2 meter antenna a cou­
ple of teet above the roof on the apartment
house where he resides in downtown Ki rkland,
Washington.

A neighbor complained.Cliff inquired at City
Hall and was nailed with a c itation for breaking
the local ord inance which recotres engineering
drawings, a public hearing , and a $350.00 fee
for a hearing examiner to consider any applica­
tion. Also, the antenna must " .. .rot interfere
with Ihe rights of neighbors."

Cliff is appe aling hoping that PRS-1 FCC rul­
ing and sanity will prevail. This is the first time
the ordinance has been enforced,lhough it has
been on the books lor three yea rs. Hereon me
western edge , the local Galifornia munic ipa l
authorit ies are , even without a case to prompt
them, leaning to the idea that the FOCmay have
preempted them.

In ca se you missed it along the way , the FCC
changed parts of Section 97.67 of the regula­
tions to make it quite clear that under the revised
paragraphs (a) and (b), 47 U.S. Code, Section
324, amateur stations use the minimum amount
of power necessa ry to carry ouune communi­
cation desired. This all to elim inateany lX>SSible
interpretation to the contrary

HC1ATG is being heard out of Ecuador and
will be in Ouito for a number of years. Back
home this is George Brumley, KflINTM, in lower
Wic hita. George a t other times has been heard
as ET3GB,way back in the fift ies, and as OAf:.CV
in the early seventies, Look for him mostly on 20
and40 CW. Being an old timer, George says he
has the gear to ma tch. He'd like to hear t rom
someone with a set of matched 10 6LB6 tubes
for a Galaxy 2OOOB. Should you be cu rious,
George is a missionary.

Back a couple of months the FCCacted on a
petition and will allow telephony operation trom
7075 kHz to 7100 kHz by General, Advanced ,
and Extra class licenses south of 200N latitude.

ROTATING TOWER
SYSTEMS, INC.

"'...
COMPLETE HARDWARE

SYSTEMS TO ROTATE 45 or 55
TOWER

• Rotathg base can be mt&led at any hei!jlt .

• Gu,.r wire and haw~ easily~
without tower ci!Wl$SoI!fTlbly.

• 2:1 c;hain drive with HOR·;n) gives 10,(0)
jnlbs. of turning torque.

• SImple mod rea!l!;.-lltes rotor indicator .

• No special tools Cf equIpmerlt n 2 .....:1 for
W'lstallatlon.

80.. 44 (2 141
PTOSJWT. Tn,u , 75078 341-2560
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This went into effect on February 28th . The
Heard Island Odyssey,by Kirsti Jenkins Smith,
VK9Nl, recounts the story of the 1983 Heard
Island DXpedition led by Jim Smith,
VK9NSIP29JS.ln the U.S. Ron Pretekin, AB8K,
is the source for the book and $12 .2510 Ron will
bring a quick return (A88K, 6741 Oak Fie ld
Drive, Dayton, Ohio 45415).

80th 3A6E and 3A6F have been active from
Monaco during the spring OX tests.They will be
heard again in the IAAU Radiosport test the 12th
and 13th of July, in the European testCW. The
9th and 10th of Augusl, and in the SSB portion
the 13th and 14th of September . They will also
be heard in both the CW and SS8 portions of the
great CO WoN OX Test in OCtober and
November as well as the ARRL/10 meters in
December 13/14. OSLs for 3A6E go to F9RN,
while 3A6F goes enner via the C8A or the
bureau .

Keep in mind that since January 1986 the
follOwing are removed from the WPX Honor Roll
and will no lOnger be accepted lor credit: Ml,
V03, VP3, VP4, VP0, VS5, 1B9, 3B1 , 382, 3C2,
3C3, 3C4, 3C5, 3C6, 3C7,sz.9E,9F.ln another
area, the OA4, DB, DC,DO, and DGare not ac­
ceptable, these being causcre assigned to VHF
stations only. The WPX program has always
been and will continue tobe HF oriented. This irr
cludes contacts via OSCAR.

With a final fting, here are some 01 the leaders
in the leading OX clubs around the country,
these volunteers stepping forward to carry the
torch that will lead the way to brighler sunspots.
In southern Arizona the Southern Ar izona OX
Assn. elected officers lor 1986, and they are
Roger Root , KC7LZ, president. Jell Skinner,
NN7C, vice president : and Karen Sasek,
WA0NNC, secretary-treasurer . KC7LZ wou ld
like 10 hear from other clubs, possibly to pro­
mote mutual interests. In northern Arizona the
Northern Ar izona OX Assn. has Hugh Phil lips,
KR7Y, as president : Bill SChuchman, W7YS, as
sec retary-treasurer; and Art (no relation)
Phillips, NN7A, lor the program chai rman. This
c lub m ight be not ed lor having no dues struc­
ture. Recently we hea rd Irom one club whose
bite is now $25.00 per year. Some say it's
cheap; some say something else

Amateur Radio
LICENSE PREPARATION

Study Guides
Get the RIGHT study matertall

Manuals have all FCC Amateur Rad io
Operator multiple-choice questions,
answers, distractors (wrong answers)
and discussion as to why answer is
right !

FCCNOVICE STUDY GU IDE , •• ,. ,. , •• ,S2.95
(Element 2)

FCC - TECHJGENERAL STUDY GUIDE.• 55.00
(Element:!)

FCC - ADVANCE STUDY GUIDE , •.•. ...$5,00
(Element "A)

FCC - EXTRA CLASS STUDY GUIDE , ,. , , $5,00
(Element 4B)

THE FCC RULE BOOK, .. ,. , .. ,. ,." . .$4,00
(Use in conjunction with Study GuIde)

Add 11.$0""""'-- .......tcl_ ~taoe­
S..... ...,.,.....11

W5YI · VEe
P.O. Box "10101.c, Dallas, TX 75207
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F6HJA, F6HMJ, F6HIZ, and F9ER were ac­
tive from the Lenns Island (IOTA EU58) in late
Apr il signing F9ERJpon phone and F6HMJlpon
CW . OSllo the home ca lls C8A A couple of
weeks back there was a commemoration 01 the
Allied landing in Normandy on June 6, 1944.
TV6JUN was the callsign used and the OSL
manager is FSAM. Send one lAC with OSL.

The Colvi ns ma de 50,500 OSOs on their last
outing. What do they do with all the aSLs they
receives Ibeyfue them.You have to see the files
to believe. Be a believer, OX wilt rise again .

Frank Turek , DL7FT, refutes any reports that
he was not at Mt. Athos in MarCh. Frank says
that he had all the proper written authOrizations
and was active from March 26th to April 1sf.
Frank says he has the entry certificate, the
"Diamonitnicn.' and more. Frank again pro­
pounds the advice: " Work 'em first, worry
later ."

A final note. To straighten out some WA:Z.
notes, CW 80 meter '1 belongs to Steve Orland,
AA6AA Steve also holds 10meter phoneWA:Z.
'3,40 meterCWWA:Z. '6, 80 meter phone WAZ
'9,15 meter phone WAZ '11, 10 meter CW
WAZ '141 , and 20 meter phone WAZ '190. If
that is not enough, in April 1981 Steve was the
first. perhaps only, to have all ten single-band
WAZ as well as t'lOlding 58WAZ.t'4. There!

73, cess. WA6AUD

aSllnformalion
Nelson Walls, KB4HAI , At . 4, Box 1052,

Hickory, No. ceroure. 28602, stands forth,
ready and able , to help a OX station with OSl­
jng. Write Nersonmrect if you need a cccecoe.
FIIl.r , to FllHUJ M lJZ 10 Boo 6I!OlI. GllHah,
Fllrl, to FIlEA Oman
FOIl. 10 Y.arne HC1AT8 to Aptirtado 8512.
HFlP'OLtoSPSPWK 0-1110,Eeuado<"
HW.S IOW7~ H8$1 10 HA7LU, M"0'lr 81~

JW5f to LASNM 18. Boo '*0, NagykotoI,
.11'_ 10 WNJl'OZ H·2750 Hungary
\'QIIIQIl IOW4Qt,l UUnflliHi 10 D R 00rIIy.
""'1OMllW eo. 61733. $ulW'IyYIII. CA
..... to ZL1AWO IlolOllfI
w-. 10ZllAWO U2'llE.lYfl IO 101 s....- o..
WI&lS IOZL.cW &rn.odlll,NJ08OS3
...,l toG3OKO DUIIll 10 ~,
YWlAlo YV7OP,Boo. 11,PoI- OK.J850, Salla...-, FlrOl Ill­
la" \llI. 1,4.'91.11. II" vena- landlYla Cttnma'k
,,,,"la SU1U/MRISR/RR to Bo~ 33,
ZCW toZc. au,..... c.l,oAlrport, c.l'o, Egypt
:lAIE to F9RN IPIAl 10 D.R Do..-.y . 80.
IlIf lOC8Aor au.... 61733. Sumyv.",CA9'*OIlll

tIIIlllliIlllII' to Arnerlelln £m.
barf'. APOtMw Yortc 09678

40m Phased Array
-the Easy Way!

--
" ""'.

..i••)
OPTI· PHASOR" by B'''''Yr_
• Cha:-1e direction instantly
• High I B, adjustable phasing
• low SWR over entire 40m band
• Just 2 dipoles gives 4 db gain

$119.95 ......, .. ' ---dic>clIK___

Check, MO. VISA, MIC
Call Ot Wnt. ' Ot Complele CaI.IOG.

ICOM, AMERITRON. LAnSEN, MOSLEY. ETC.

sut1R'oNCS
1587 U.S. 68 N XenIa, OH 45385

(513) 376-2700
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AMATEU R CENTER

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT
Call or Write Us Today For a Quote!

You 'll Find Us to be Courteous. Knowledgeable
and Honest

PHONE (605) 886·7314

"AMIRICA'S MOST RILIABLE AMATIUR RADIO DIALER"

STORE HOURS:
' ·1 P.•. 1CST)

MOWDA' .... FlIDAY
0I'8l UlVIDA"

t-t·I •.•. laTl
ClO<lII

SUNDAn/lIOUDAn
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AEA AMT·1. REGULARLY $.I79.9S

~~ NOW ONLY $299.95
1S:&2J~ THE AMTOI TERMINAL UNITIII W()f1(s with a ny

P.O. BOll 73 ASCII terminal or personal computer with a terminal
208 East Kemp program. Also warks AnY, CW, ASCII .

Watertown, SO57201 olDn YOUIS TODAY I Limited quantities.
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Write todoy for our lotest

f or more 'nan AO yeors we
1'10\/8 been seNing the amoleo.

community wilh QUALITY PRODUCTS and
DE PENDABLE "M-R-V·I-(:-E" (lnd, we fully intend 10
corry on 'hn. proud trod ilion w ilh e vfln MORf: new

producT lines p lus the some " 'a "" treatmen t you·...e
come 10 re ly on. Ou. recond,lioned equipment i1 of Itle
f iO'le$I quoli!y w ilh 30, 60 and even 9Gday~ and
lobar warranTies on selected p iece s.
And, remember ..•

WE SERVICE WHAT WE SELL

BJllletin Used Equipment list .

• U
AM'CO
AMEImOM
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1986 CQ 160 Meter Contest
High-Claimed Scores

1'-1:* Is........... • ...
, ' __II

• / S ScIn ColO GSO• ••11. Ill" S*, "" oso. 11I11• • IlIIS ScetI "" oso. . ...
"'1.1• .""'__...... 7 U 218.463 K3NO 663 '03 M 157.368 K9AS 808 83 5 165,282 K9UWA '" '8...... '........_.........-.

M 216.888 KH6RS 392 58 5 156,936 V01MP 3" 79 M 163.030 wtCCM .055 70
S 214.132 I2UBI 538 67 S 156.480 LA2GV .78 80 M 155.220 VP9AD '" 80

C,W, S 212.628 NSRZ 808 97 M 154,385 KY1H 650 n 5 148,750 KIHA see 70
5211 ,688 KM:JT 663 " M 153.085 wtAlH19 no es 5 t 45.350 WB3GCG 663 15

III'S kin ColO 0$0. .... S 209,700 N50U 898 90 M US,916 ZL3GO "8 83 5 132.480 wtZ.V 800 72
S 138,7 14 CT3BZ ''"' ' 08 5 201,261 4X4NJ ess 72 M 146.586 0I<3KFF '" 88 loA 128.961 WBAA 82' 89
M 557,520 GW3YOX 871 ,., IrA 201,178 W9RE '68 97 M 146,520 OKtKSO ... 72 S 109,3&t MIK .., 78
5 51 2.012 W1CF .005 12' 5 199,500 N4PN 718 '00 S 143.299 VE3lNO 388 73 M 101,856 VE3KRP ... 58
S 469,646 KSNA '" 12' M 196.280 UP1BWA ' 90 ,. S 141,638 OK3CZM '"~ 67 M 104,676 N4FNB '" et
5 453.321 G3SZA '" 99 5 196,272 DF9ZP 50' 72 5 1~,1 40 VE3KP '" 82 S 98,528 VE3PN '" <18
5 440,520 KT3M '" . 20 S 194 ,1 24 W0lV 15' .. M 138.374 W3GU '" 88 M 96.837 LZ2KPD '"~ 39
5 425.400 AAIK '00' "' 5 189.266 YU3EF ." 50 M 131,862 NBET 693 " M 89.311 NK7U '71 67
S 401 .580 VE3BVD 88' 90 M 188,852 UR1RWX '" 82 M 135.564 WAITKJ '30 79 5 89,257 LZ1KOZ ". "5 383,150 W1BIHfPJ2 -es 79 S 181,818 YU3EA «6 " S 135,316 UBSWf ... 88 M 88.608 K3ND 538 71

tr.4 J5.4,00ll Y34K 808 76 M 179.308 KS8S '05 92 S 134.456 AR2RU .'"' 58 S 64,311 W88SCD '70 69
S 331 .535 VE6OUM3 ' 30 89 S 178.020 K4~ '" 92 M 133,083 KIIG 80' " S 82.398 NWSE 809 82
M 322.575 YU1EXY '" es S 175,<409 N4lN '90 '03 ... 132.704 W3FV 503 88 S 79,220 M4NU 51' 88
S 314.459 W3BGN ,., '03 ... 171 .138 N.otSF 888 se 5 131.192 VE3OtolE -ec 82 5 79.002 W4TUA ees "M 269.390 £)lJrIY 50' 79 S 111 ,051 Gt'NON eza 89 5 130,815 W1KM 339 es 5 18,813 KY," ses 80
S 262.341 K3Z0 153 .03 M 110,332 N~ ... 97 S 130.568 KVIO 658 76 S 77.805 KA7Y 523 55
M 2"0.796 YT2A 533 " 5 169.689 UG6GAW 318 " IrA 130.515 SP1KTE '50 ss 5 76.760 ""..hAM 339 76
M 235,190 W8J1 828 ss 5 166.252 W2FJ 539 89 S 129.856 OK6A$ '" .. M 75,010 N4NX 522 55
S 231,010 HK1AMW 33' ,. M 165.319 W7XR .... n M 129,352 KIUI( sea 15 5 74,560 K6HNZ eee ..
S 230,230 VE1ZZ 277 11. 5 164.983 W3UM '71 91 5 128,448 escrr 26' 72 5 74,340 YV21F '26 83
M 229.292 GM3lGW '" 76 S 164,073 WB3AVN 888 91 S 127,872 K5MMn '" 72 M 74,220 KB5DN 612 50
S 228,390 EA9EU 332 69 M 161,265 OK1KFO '" ss M 127.800 AI7S ... 72 M 73,602 Ke3EI( '12 ..
M 222,754 N9MM .., 98 M 160,834 PA3DOW 51. se M 126,496 YU7JDE 388 69 S 73,160 W3TS 582 62

S 126,469 N4WW 360 69 M 71 ,136 YU1MO "2 82
S 126,0201 YT3T '" 69 M 70,058 YT2R '" "S 125,118 UUMAN 323 ea M 68,3013 KA8PDW .., "NEMAL ELECTRONICS S 1201,640 N.tZC 658 76 S 67,032 XEWIC 23. "l.l 1201.352 YT2B '" se S 65,691 KA7AUH ' 20 83

1~I8f1rEN
l.l 121 ,0151 OJ1BZ/A as- 61 l.l 64,4018 MIL 82' 53

Your AuthoriZed S 121 ,0120 Qt(IKPU are 55 S 64,400 W2FCR 503 58
Distributor For l.l 121 ,399 K6XV .ea 73 S 63,630 WB9JKI ." 83

l.l 121,044 W9AZ ... 77 S 63,504 Wlo1K " 2 ..
INTRODUCTORY SALE! S 119,0160 UL7Q6 302 « S 60,690 100ZNU aas ez

S 119,1 96 EASEl aeo 83 S 60,552 N4lN "2 72
Belden Nemel Pw Pw S 118,422 UQ2PQ aaa 51 M 60,192 KOeZ '" "No, No, o e.cGf.llon 100 11, ft, S 118,252 N6NO 82' " S 58.080 KN4B .., 50

82" 1102B AG8 f U Foam % "',00 ,50 S 11 8,(l(Xl QA4'l:'J 202 78 S 57,218 K'DO '" "823' 1100B AG8fU Poly 96% 39,00 ,«
M 117,900 UZ6LWZ '" 50 S 57,053 NJ8N '" 69

82" ' 5008 AG59fU Poly 96% 13.00 ,,,
828' 11300 AG213fU~18% 53,00 .69 S 117,218 N1ACH '" 88 S 56.628 WAWJU 51 ' 82- ,.... RG82Af U 98% 15.00 ,17 S 115,020 G4BYG '"" 80 M 56,007 K71DX 350 83
8210 ,.... AG174fU~% ,~OO ,,, S 113,339 PA30FT ass 80 S 53,970 UC2IDC ese as
99" 1180 low lou SO m " ,00 ... S 112,672 OK2BCI '" 58 M 52,896 N2M" ... "OTHER QUAUTY CABLES S 112,395 14EAT ' 17 59 S 51,015 WIGOR '" "N...... Ow Ow Sill ,520 K70X 69' 88 S 50,388 K40U 339 ".~ Ooocrir,- '00 It. .. S 110,121 UP29CW ' 53 " S 50,266 4X4NJ '29 ..
1110 RG8X 95% Shield (m nl~ 15.00 ,17
1130 R(i213/U Mil Spec. 98% IeId ,",,00 ,39 S 109,865 KC50X 83' 73 S 50.225 WIl<OSS sea es
11.. AG214fU Mil Spec.· Silver 155.00 "" M 109.8-48 ALSPYL 271 <18 S 49.973 K'WXZ 39' 69
1700 RG142BfU Tel lon - SIl". 140.00 ' ,50 S 109.760 VE5UF 358 .. M 49.647 KE5BB <08 "1310 AG217fU5/S" SO Ohm Obi . Shld . 80,00 .es S 109,099 KN4B 589 79 S 49.501 W3GU '" 69,,,. RG223fU Mil seee.. 511,,81' 80,00 ,55 S 108.648 T77C 379 .. S 48.152 N8ET '" 82

ROTOR CABLE -.CONO. M 108,528 DL6RAI 36' 58 S 48,117 PA3DFT 217 "8C'822 2·18Ga., 6-22Ga. 19.00 ,2 ' S 108.518 UBSZAL 3<18 se M 48,052 OE3WQB 237 "8C '820 2-18 GL, 6-20Ga. Hea'iY Duty ,",,00 .38
M 104,938 KBAOM 830 71 S 47.519 KM9L '" 61HARDLINE -112"

FJ<A'2 Smooth Alum . • / black~e1 79.00 .89 M 104.208 No1XM 532 76 S 47,466 WASNFC <08 ..
FLC12 ComJg'd. Coppef(EQ. el la lDF) 159.00 ' ,89 M 102,138 Qt(1DFP '" 58 S 01 7,300 WA4VOE '" ss

CONNECTORS _ MADE IN U.S.A. M 017,152 W3FV ", 58
Nmo TypeN lor Be6den9913 4.75 SSB S 46.200 IIPS2 .88 ss
PI.2OO StatMWd Plug torRG8,21 3 ... S 44.71 2 W,"" 388 ..P\ 25G~ Ampheno! Pl25EI .89

./I~ ColO QSOs • • . S 43,450 _W 33' ssPI.2OO1S Pl...259 Tef\on / SiI'ler ,.69
S 279.441 LZ2CJ 836 61 S 43.142 N'"," ass 53UG2'D =N tor RGll, 21]. 214 '00

00'75 ter tor RG58 22 S 215.499 K1ZM '038 87 M 43,01 0 18C2W ' 90 "COD WkI $2.00.
M 204,120 KC8MK .080 61 S 42.840 1V3PflK 182 "Call or write 'or complete Price List S 203.948 VE3MFA 663 67 S 42,340 KEN 292 68'/odd. R,,'_"~ 5'llo .Itllp P~lg: c.". - S3.00per 100 fl.

0nHn underS20AddU Hvodllng
M 203,840 W3BGN '" 91 S 41 ,644 KROO 320 sa

ConfNOC"'" .nd 10'lI0. $3.00 minimum M 194,560 GW3YDX ". .. M 40.748 N'RJ '" 61
"-/'. _ 32-s-~ c.bJif & Con...cfot s.lKrJon GUide no" _ ,MbM.r S 193,51 0 W89HAO 1174 " M 40,150 K3UA 3" ssnoI:~ ..lfh~ 01S50fNm~ fN.,. I:...ror14.00 IrtdWldu./Iy. M 186,167 OK3KFO SO< " S 39.627 UA9AKO 205 21

NEMAL ELECTRONICS M 173.920 K1 NG '30 80 S 36.836 0E1DH 21. 36

12240 N.E. 14th A.... DIipt. Q~ MIiImI, FL 33181
T ' p'lol _ PQI5I aes.3824

ClACLf 1330N READ£R SERVlCECARD
'00 • CO • July 1188 s.yYou S.W It In CQ



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

JUST SUGHT1.Y AHEAD! WITH THE OUAUTY YOU HAVE ALWAYS LOOKED FOR!

80 DAY WARRANTY ON AU. TRAHSCEIY£RS . DIRECT FROM NCG OR YOUR OEALER

WE HAVE 1.2 GHl BASEIREPEATER &. MOBILE ANTENNAS
NOTE : PRlC£S IV#J SPECIFICATIONS Sl6JECT TO

1275 N . G_ 5...-. A........m . CA 1I28Oe (7 14) $3().4541 CHANGE lNITHOUT ~TlCE OR 08UGA.TION

.. MEMQRY5 - 3 WAY AUTO SCAN.
DUAL VFO, F SHIFT, CW·W. 400 Hz.
CW.-N 200 Hz. ALL 9 BANDS PlUS
MARS. BU ILT IN ACIOC POWER. sse.
CW OR ATTY. I.F. TUNE J-STEP
TUNING SPEED. 200 WATT PEP.
MICROPHONE IMPEDANCE ~K
OHM HAND MIC. INCLUDED.

SPECIAL!

4O,15AND6METERSAREYQURBASE
STATION OR MOBILE WITH ACIOC
BUILT IN POWER SUPPLY CW-N 200
Hz OR USB, 2.S0239 ANTENNA CON­
NECTORS, HAND MIC. BUilTIN TV.
FilTER LITTLE TO NO TV INTER·
fERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS.

SPECIAL!

A GREAT QRP RIG WITH THE BIG RIG

SIGNAL. 2 WATTS OR 10 WATTS OUT,
BUilT IN CW SIDE TONE. DIGITAL
DISPLAY. HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET, RII OR
FINE TUNE TX&AX. ~"KHz, 21 TO
2U5O MHz SIGNAL TO NOISE MORE
THAN lOdB DOWN,

SPECIAL! -..

CIRCLE 12 ON READER SERVICE CARD

• Menu driven display
• Multiple windows with

screen editing
• On-screen cross·halr

tuning Indicator
• 2 year warranty

*Separately.
Model 950A $499
zenith ZVM·1220

(amber) or
ZVM·1230 (green) $100

Keyboard $100

..

·Introduetory price good through 8131186. Regular list price $699.
Dealer Inquiries invited. 30 day money back guarantee. 2 year warranty.

send for a free brochure argive us aeall today l

From the Hams at ColoRadio Research
The Model 950A Multi·protocol Terminal

• PACKET
• AMTOR
• ASCII
• BAUDOT
· CW
• VIDEO

• RS·232C Port
• Fully programmable

tones (1 ·3000 Hz)
• All standard baud

rates, 45-1200 baud
• TTL port lor

station control
• 12 VDe operation

(except monltor1

(303) 667-7382

RESEARCH

710 Grove Ct. Loveland, CO 80537

ClRCl..E2SON READER SERVICE CARD



CIRCLE 130N READER SERVICE CARD

IIoIRo\-IIII_to.l UiMion RadIo"-" . heIIIa-I,,·m_
~ 1Oa.1'l«l: .. ,el Clrt ..... 14280 101Hz. 2:00-3:00 PIol
Eu1enl. I p,y.r uanor FIll . U1'aOl...... NY 1053l1,

CERTIFICATE for prCMIn cont'CIl ~'h ,II 'o",American dia­
,ncts. SASE 10W6lS. 28'4 EmpI... BlJrb/lnk. CIt 91S04 bring,
dB..~t

FOR 5AlE. COlHam RadlolOST173 mlI08zlnae 0 35& (lllru
\975) '00 SOC{1976-up)aaell. Including.Il~ng. W6lS. 291.
Empl,., BlJrb/lnk, CIt 9, 500l

KNOW FIRST! H8m ,-.flO t.nalQ-yQu ,..;I THE W5YI RE­
PORT.•~_rd ..io.lilogHot II'lIldII '1".lIIln...
AecIalmed -. ' COnficlantiel !Kia. IdMa, 10 .J....nafion.
wicIa _ . lIChooclogr. prelIcIillIa•...,. CluoNdCOUl-IO:
COUl l W.pMlw!'IlIly<Nllonlge1 .....".••1121 ,00 .........
tyw/rntllley-becil ""a.anteel FREE SAUPI.E lor SASE. (Two
"amps) WSYI. ac. 10101.(:. o.uaa.T.... 7S207.

ElECTAONTUBES. Radio &TVIypaa7S% otIl11lT price. Huge
lnTenlory! AJeo lnllIstriat 1ypM, 5eI'lCl1ol1M I... ca,.1Og 10­
Clrt 01 etIlO1l... (800) 221-5802 5eI'lCl1or 80% otItut­
1Ialing. bCC.T...-laIarora.lnc.. 136S39IhSt.. 8JooIdyrl.
NY 11218 SMOUf diaplayaCl thiI .....

OSUI & RUBBER STAMPS-Top Quallfy l c.rll5amples 100
Stamp Inlormalion SOC. Ebbert G<lIPl*t D-2. 80. 70. Wesler_
.....OIH3081 .

FREE TO co SUBSCRIBERS
AdvertIsing R.t.a: Ncn-ccmmercler ads are 20 cents per word inc luding abbreviations
and addresses.Commercial and organization ads are 60cents per word. Boldface words
are $l.20each (specify which words), Minimum charge $2.00. No ad (non,subscrlber) will
be printed unless accompanied by full remittance. Non-commercial ads tree to CO sub­
scribers, as space permits. maximum 31ines each. All ads must be typewritten double
spaced. Recent CO mailing label must accompany ad.
Closing Date:The 10th day In the thIrd month preced ing date of publication . Because the
ecvertteere and equipment contained In Ham Shop have not been investigated, the Pub­
nenerct CO cannot vouch torthe merchandise listed therein . Direct all correspondence
and ad copy to: CO Ham Shop, 76 N. Broadway, Hicksville, NY 11601 .

IWlIAOID " " 1Tuba t1lIcugII sold SIll... AotIeI1 Hal EIaoc­
lJOI'IiCS. Boo 83$3. San Francillc:o. CA9(128f«J8.729 "200).

WANTED' Okle< model buga. unuaual bug&. .00 ITIinIIIItu,.
"'1'lCl!<eyS, Sill. e>r~. ,;:ordhon. 0.... Ing.am. K.TWJ . RI,
11, 80. 499 -1201 SOUlh. BilrTlingllam, AI. 35210.

UIUTARY AAOIOSETS. HF. VHF. UHF. "'0;_:,..•.
In,,~ OellCtion. TEST EOUIPIolENT, aa. PTIc:oM. Send
Sl ,00 !oIlll88c.\ll1og IoIIL<:oU ElCCl-IANGE. P,O. 800: 982.
Orang<t~"" Fl 32IMl7-0982.

HamS

DUIUlS • DUADS • 2. 3 & • EI.m'",II< II,.....ec compo"O"IS,
FIba'DlelS Sp,aade,s. Spide.s. Wire•• olc. (3) S.22 stel\'ljl6 10'comple,. brochu,•. lib + ENTERPRISES. Box 24. Pine Valley.
NY l.an. pIlona 607:739-80180,

HAVE AM CAPAIlIUTY7 Join SPA'" (Society lor Pfomolion
AI.l), "'embB....1p .. ,.... FOI !... 1n10Moo SASE 1<); SPAI.l.
cJo F, Dunlap. WASTWF. 14113 Stone""'• . Houslorl . TX

""'"

HAlLJCR,f.FT£RS Se<vlceua...._. Ivrrat-ur encl SWL Wrile
lor (ll1CeI;. SpiI(:IIy MocIIl NI.n'IJe<s """«I Ndco Eleclron­
lea. PO 800:95.~, C. 8elwtft,ll6OolO2

ClANDESTINE c::e::lN FIDENTlAl. NEWSlEmR U1'", inlO
on secrett>r~... S/.ll __ S10 us. S13 Ioreign. us
1undII. RFU Ilollll0. U1keo.r-. W1531n.

IDEAL FOR 2 KW.
lINEARS

25010.. SURGE

WESTBURY. N.Y. 11580

_ .,. '22 ,
_"",.•• -.,11II.
_ _ 'f'A D1...

TOIl NEED CU ALYCODE"IIII ,_ ...1I1a:

. .....&cfttftg NEW-...... _
. b</I _ RHV'T)lIlll _ -"'~~

_SKoU"EIft .,..

• b</I_"l108to ... .-.....,_......
• So .. Mn'TH1IIIS__...__-SKAl'Q--",--• .,....HlVUI-.vo __.... _.--- -..,... _ 1N IMl'TMtIl 1NSKoU"E..... _

"18"'_.• ,,*~_1

• ~""BEQIH HEAS::HO_ I .."", .
Cl.IRI.T1XIOl ...... _ " IIIIF'U _ "*,,IlESENSE.
IlIIcM """EJO.HT.~_ "'" _ HALF 01

EVER'I'THIHO__01 1M l..£fTERS.

IlIIcM """ TWO _ -.go""............ _
"",_WItllOw_rytN"lI1

IT'S UKE "INSTANTCOOE~I

• _I lot EXPERTS: NO.U"ggllng 'o _
,.,... .._ng pl .
__ltIIOwl CURlVCOOE_,...,
g..,..ln ..... ml"" ...,- apMCl.

So .....__ 10 IlUollVKNOW' 1M.-gM
_ CURtYOOOE __01_ apMCl to bO
_"'__IO_"ll_~.

trS UI([__ tC COOE""1

• _ .... CLUBS: Anro<t __
SAVE_a__ _or__1

I'I'ICE;C ," "lIIII-._-.
_c.oool.l.; . '._111.50 .~_

......,........ IW. "'-11UII '"

HI·VOLTAGE RECTIFIERS
14,000 VOLTS· 1 AMPERE

17!iFR'ENDSLANE

REPLACES
.....ta
3828 ETC.

SPECIALS

LN"',
~. K.Mn, ..1'..,0/10
IJIna<l II<J<:"O.lIC pola,,·
lor _Il~ t_/lorn,
l5Il.ll5.. + $.ooS,H.
:vs'oo.oo

IBM COMPATIBLE
COMPUTERS

'1'1>1"" CaM. k.,-n:t.
PIS .no rnol_d up
,rill "",."'ng. Coli '0< dI­
lail• .
1389.oo.a + MIOS&H

o . .t.1 LAS1" a V[ _T ...H O'Io.o..u CC*"UHII

~p AT'" VEil' U'O'IOAll E ~"lCf
......-.. -.,. ... ,_•• , _ .. e- .._ ..-........... ..... aoQI-..u.............. ......-.. -.,.. .._ ..... ...-_ ......
c_ 01__' ''''''''' ' "",.., _",,_ " ." ' ·CMIC~ _ •..... _ ._101"""'__..., _ ,"0_
..... _"""""" .. fO.\1fOOC""".....". __,...- ............ _ o;~., ......
... c.o-1I w , Ol' 'MII -.,. art " .....
..... .... • • _ ""'~. __ ..... fO.u_

• •
... _ , OUT -., " CT.,.., ...0 u" .. lroc.. ..., ......
• 0 "''''''''' ' _YO . '"~o LlU ....
"" _ __, oec:.ou.- ' ..... . _' 0"' '" .. "" .........
0f1 -.. "*"..... '......0-.'

C...atl. Soltw,..:,--_.,_ --1""
two__ 1111;

' ... .... 11; I ..... ........_-......._.._--...- ......-

•
-­_.---:•..-.,....

•• :OlQwa _F'UA$E II«1UDl _ OJ OIlIDlII JOIl-. ~.

I'INO ANtI HINOI ...a OUo.....a ,_110 N U.5O. IIIIU" N 1_ Cot- ~o~ ,./,!'1Il.
_(IN)EHI,#DIIJ17.50 ''' US RINM~~#DIIJ " ,;.. ~ '"
. ....SAU11 1AJt F(llII'fIU FlY9l, SENDZ2I IT_ OIl SASE- -.......:.\ ,'":-~'Y

HAL·TRONIX.INC. f#j :!!It \ill~
12871 OI.-To6e6o Hwy (313) 281 rrra
P.O, 80. 1101, Dept C H-. " ...Al ~ HAR:O c;. NOWLAND

Soulhglle, MI 48195 12:Oll . 1:00 EST M-sel an

_ ....... _ _ • ,"0-_._ ...._--- -_.._- -_1- _
o\PPI.E POWT;II
~J(S 12U~

CHIP BOHANlA...__ _ AS'UI:I- "' ""._...- aa "" . __... .... ""._...- _""._-..... .. ""._--- _""._ ....- ""._...- _""._--
.." _""._-. ,. a_.UI.,.. ._I'la
....... , "' ~ 1 1 .
..._....,.. cou ...
..._'"'-....,..... . .1.....----'"""" , ...
. ....,.." , .."'_. GOL.CNI 0 "" '"0 O".CA' ..
__ _ •• "' YVll ' .

BUY 1st UNIT FOR SII.iS BUY 2nd FOR S18.iS 9V DC WAll ADAPTOR M .9S
BUY 3<d UNIT Non ()pe.ah"ll FOI P.rTI I1D," IoIANUAlO"l< lSI P,ges S2-iS

Sea s.-"t_ 1W)oI .... 01 n!of TIolEXl1'lTTY ......

MINl-PUSH BUTTON

'~'-' f.......­........__ 3.. _

111 _ ».00

D.P.S.T. UGHTED
ROCKER SWITCH

"._-_.~--­~. ~.~.~ .
~_ ..­
--. " .N

~__ nt,._ ,. 1:«!.OC ..eft
1__ 1_ ,. uno ••eft

3!4· 1ong. X 1/8- d,," Flash
'ube de5i9""d !or"" '"
comoact cam&rl flu" un~s
kle~l fo< e.pa.-,menTcn
CAT' FL T-f 2 10. S1.00

COMPUTER 0GRADE I I
CAPACITORS ;
2.000 mid. HO Vee
, 31~' • 5'" '91 $2
'.700 mid, eo V'"
, 3/8' •• '12" h9' $3 00
Jl.ooo mId. 1$ Vee
•~•• ~. rogh $2 50
$0.000 mid. (d V'"
3" • ~:w- rogh .. 50
"'.000 ""d, (d V...
T • $'"!liIt> IJ 50
...- mid. " Vdc
J ·.3:W-!liIt> $3 00
...- ... Ill. 310 Vile
T • 5 ",r ""I> IJ 50

11$.000 .'d. , Vdc
l ' lT. ~ 'IT JIqI I' 00

RECHARGEABLE
NI -CAD

BAITERIES ~

n,5{) EAOI 10 FOR S90.00

10AMP
SOLID STATE RELAY

CONT ROl 3-32 "'" I~
lO'oO, 1.0 ... LO ....p· • •
$IIE 2\>"••- . 110' j '

CIRCLE 11 ON READERSERVICECARD CIRCLEnON READERSERVICECARD

Say You Saw It In CO
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ClEANINGATTIC: Real old 1Utlft ._.-. r_ ea<:1'l200.
2OtA, 226. 227, eo. 2.5, 241, 011'10I111. Real old receiver.:
AudioIlI Jr .• AudIoIa 2. 2 Atwale< Kent with tubes. Inti more
hn'It. Send SU lO lOf list~. PO. eo.. 2.u:f, WIdng
R....... NV l l 1'92.

Belden Electronic Wire & table and Madison ElectronIcs
Together, There is no equal. For Amateur Radio tables

an•

.56Ift.....

....
Connectortzed eo.xllli Cliblll

I3se AG· 8IU TYPE wilh PL259 Connectors

I282-AG 58 Mll.c.l1F. Polyethylene InsulatiOn
1240-58IU JAN-C-1 7A. Polyethylene InsulatiOn
1241-59o'U JAN-C-17A. F'oIyeth,1el16 Insulation
aa7·2131\} Mtl.c.110 , Po/yelhytenelnsulation
12 • 21 4JU Mll .c.l1F. Polyelh)iene ""'.slion

" Double Braid Shield

•331ft.

54.001100 Il

3621 FANNIN ~ &3
HOUSTON, TEXAS nOO4

1·713·52().7300 or 1·713-520-0550

.43Ift. .1Sfft. .181ft. .131ft. .141ft. .551ft. 2.86IfL

Couilll Cobl..

.4Sfft. .861ft.

"
.39/ft.

Low loI. VHFIUHF eo.xlal CIIbln

.51lfl

"13-RG 8IU TYPE. Semi-Solid Polyethylene
InsulaliOn

"14-RG 8IU TYPE. Cellula r Polyethylene
Insulation

.... .... ....
AntenRol Rotor CIIb1n

1237-8IU JAN-C-17A. Potyethyleoe InsulaliOn
1214-8IU TYPE. Cellular PoIyettlyIene InsulatiOn
_ -8IU TYPE. Cellular Polyethylene Insulation

& Double Braid Shield
t2A-8IX TYPE, Cellular Po/yeth'" lnaulalion
1231-1 1/U JA,N.C.17A. Polyethylene lnaulalion
125f-5ll NU JAN-C-l1A. Polyethylene I~ .alion

Amateur Radio CoIixllil CIIb1n AttenuatlonILoa In DBl100 Feet
" , • - ...- om ... ... ... "" OM .... "" ... ... ...

eo ... 27 .. ." .,. ." .. ... ... " ..... .sa .30 ... ... t.t r.c eo .sa .sa .ar .<2

" .77 ... 02 ." U ' .5 U .77 .77 .45 .,
" " .n ... ... ,., u t.a .se .se .56 ."
" r.a ." L7 .., U 22 U r.a U .. ..., U 02 as .., ••• 3.' 22 U U eo ••
2 2.7 22 •., 2.' ... ... .., >7 2.7 L7 ao

,,= 5.2 ' .3 •• •• 12 .ll 11.2 7' 52 5.2 a. t 3.7

[£41- -
e FOf apecIfIc lecIIflil* dlUa on 1Mu cabIea _ the

Beklen ma8I.,. "" alog.

Electronics Supply

1444-#22 AWG 4 Conductor PVC Cable
1444-#20 AWG 4 Conduetor PVC Cable
1441-6 ' 22 AWG and 2 "8 AWG Conduetors p vC Cable
1405·2 " 6 AWG and 6 "8 AWG Conductors PVC Cable
1721 -#16 AWG 8 Conductor PVC Csble

PVC Microphone & Shielded Power Control Cliblft
8403-' 20 AWG 3 Conductor with 89% Braid Shield .451ft.
1404-' 20 AWG 4 Conductor wilh 87% Braid Sh ield _
8405-#20 AWG 5 Conductor with 83% Braid Shield ~ M04 MIH

POUCIES
Minimum orner S10.oo. Mastercharoe. VISA, or C.O.D.All pt1cesFOB Houston, except as
noted. PrIces su bJecl to change without noUce. ltem s subject to prior sale. Call anytime
10 check the slatus 01your o",er. Texas resldenls add sales tax.

YAESU OWNERS: 1'4__ d modiliclltions and i lL"")••
mania 1oI)'CU1' rlg .Saiac11lW tIoIoIt IfOf1\ louf!Mn yea... d gen­
_ 1ICJP-tIled FUll_Tango Neiio'IIa!1'" by USing our_Com­
pl_.... lftOax, Only Sot P'"U'II1d Mlh Rem.le c.mfieIla
c~ _rei N...SIlln... pui'ct.MI. lnclo.des lemouI
FUll·Tango Gr and Flitill' lfIIormallCn tor)'CUl' rlg (II
1JlKIIied) N. ML. FTC. Boo 159-«.W Pill:" Belch. Fl 3:M16
T.lapI\OO.(305j 683-9587.

C&4 " Cl28 SOFTWARE: SInd SASE for Iisl P.O. Box 387.
ChIIIcoIhe ,OH .5601.

R-39ClA. RECE.1VER. ,5-30 101Hz ell 1TICldft• • meo;/'IIInieal
11If..... me1. ... _1&(1 (Government removed . operallen urIIll.
Ie<:led), compIe1.k:hecked $ 1115. c:otr'IOIeleifepall'lble $115.Ille'. paffa unit (80% compIa1a) $65 , CPflC.26 Ma f"9l ck
Ra~ (delcr~ In March 1985 Ham RIJdIo). l ransc.......
.6-~ MHz FM . wllh baUary I)Qx, anlaMa. cryatal. harlClsa1:
522.50 .pjeea, $<I2,5OIpalr , InfO SASE. CPI"ll.r26 add $.lUnll
"'~ng R-39OA shipping Chalg.. coHee!. 8ay1ronlca. Oapl .
ca, Box 591. Sandusky. 0 1'4 .-4610 (.19-627-0460 evenings),

WANTEO: WNV~ clocks. race/Ya.... lime COda r.-...,
dl9Iml Cloclc' . (lIIrts. manuala. etc . made by Kil'llllfTle1rlCa.
f fllll Tma Inc; Bart.>er . POB 316$4. .....ror• •CO llOl)f1.

WANTED : ASTATIC r.l 1CROf 1I0 NE tr.lodeI l00A-500, eal
ColIac1 \l(l4.2.9-0463 , KoWl'T.

CONNECTICUT'S HAM STORE: Rogu s E~fronk:S. 250
l,Ia,ldao-Wl tarbury Turnp~a (RI 661. Soulhlngton
(200-821·2252),

SCi'EMATICS; R&dio receive... 1920'aJ6l)'s . send Brend­
I\llme. MoDel N<.IrTIber. SASf.Scer.~" , P.D Box 1, Woon­
IIOekel. RI 02895-0001 .

WANTED, Dra.a RV·75 VFO Reply 10' 21$-271.aa98. Tcny
,",-0. K3VKW

CABLE TV CONVERTERS " EOUIPtolENT: PIa,.. and ~r1a.

BullC! Of tIuy. SInd SASE !of 1fIIOfma1lon. C&D ELECTRONICS,
626 F~"le. Dept .CO. Farnellle. 1,1148220.

1_ ..8LCJSSOt,llAND BLAST" Suray, Octobe< S. 1981l
Wr!M"8l.AST: ' P.D EIoJc 17$. St. JDIepIl , "'1.9085.

HAM P'AOGAAMS /OfCOi'.iiOdOla, fl. and Ollie... Send SASE
IOf I,.. CII\f1Iog E.P.O. SOflWA.Al: . 7805 HE. la7111 Ave.•
Vanc<lll'4f, WA 9fl662

BEAMING HEADING CHART. 10~ ' ''PO'! in tMI""",.;n, 9
dl.t.I~~te(l ',om}'OUtsuet OTH 100Wt~ OX jo.
cal~ $995 tramJohn DIlley . KB6JGH. PO. eo.. 419ot. san
.kIM. CAi5150

REPLACE RUSTED ANTENNA BOLTS wll h 8Islnless eieer,
SmlIIi QU&nllllaa, calalog $!.lXl , R.lundable Elwick. Dept .
5lllI. 230 Wooda Lane. Somerdale. NJ 0ll083,

FCC COMMERCIAL Gene,sl f'l8dkllelephonll Llctlnse COr.
' ItSPQndenc:e COurse 60 IndiviOAlle'SSOIlS 10f $89.50. Pay­
ment pl8n. Results gUll"meedl oe,a lls InHI. AMERICAN
TECMNICAl. INSTITUTE. eo. 201, cedar Moullialo, NC
28718

BUY. seLL COU£CT. • nd ._. _rty lube equIprnenl1
E,arty ..: I · . . ...~. • nd IeleQraptllJMr1Join AWA, oohICfl
tIPO'lIOf' ,*"i". ··m-.." fIIIII marllel' . _ . and jour.
... """,frM_nt_.1v'n.IaA4.-only S8. Wme: 6n.ocoI K'"
lay. W21CE. Ale. 3. 1'4....... '0. NY 1.well

BlEEP BUXlP Very distinctlwl NASot.clyle!WO-lOl'lll beeper
l MOUncM beginning and IIfId 01 you . l ra nsmission , AulD
mod& flndl you 00 the sal&lllll . K~ S12. Asserrt>Ied S18 John
OIY, U40.... Ruby ct..capitola. CA 9501D.

AnEHTlON AMATEURS: Send 101' t... (Ii1C(lUtll ClI1alOg,Am-
.1 ' Communlclltions. 2311 v._ JIlc:Qon. San AntonIO,
T 78213 (513-13'-'T193).

CHASSl$ ANDCABINET KrTS . SASE. K3IWK. 5120 Harmon,
Grow Road. Doiie<. PA 17315

" .A.IST CAll YOUR~ .•~r _ ... flOOI'~

.... Hlgflgil-. red vinyl and r. ILC'.I~ 1011 '11'C1'111'1uff rour

...r.CuttctnUing .....ilI!IbIa.nd daII..,. Al l:o-ne. Send 12.50
Ie Dance Slicl<.~. O.pl. AR. P.O Boo 630C9. E.......... IN
U11 2

FREEOSL CARDSAr.lP'LES Quality ...rda .1 low pne.a. wide
Hlecllen ••allable , 100 fREE mlnla tura ... ,ds wlth each
order. Wr~a lor I,ee samplaa , KE7GV. Inal l1<:oJ>y , RI . 1. Bo.
I~. AocIeve~. Ul. h 64066,

PAY TV AND SATElliTE OESCAAM8LING. 5Ih Ediflen. 13
PIIQIit.SC/'IIIi••,iCaandthIOfY !of~ ' )'SIemI 1nclucInlI T...
_ MAAST. F_sy.-' elC. $ 12.115.n.~ II'IOfcugh
aaet_ on ..I-'a oascr.llbll"ll .....~· Pftx;U;l callJcg
$ 1,~ EJactrcrOcl Corp.• 13210 Niagara St .• Niagara
F.... NY. lo13OO.CXXn 716-28+2163

ta-TO-1. cowmSIllIIS: FM krta. Irequancy OhodiflClllon
harl1wl r• . bOOkI. pili ...~nceC8ICC!!I~" ,

ClmlOg $2.ceo. 8Cll 31soa::::o.F'hoarMx.Al 85(M6.
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USED GEAR EXPLOSION!
Dynamite Values To Make Room For Your Trade-Ins!
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VlSAlllASTER CARD
FREE SHOPPING
ON MOST RIGS FOR CASH!

S.ArS.E. FOR OUR
..BENCH-TESTED"
USeD EQUIPMENT USTING

MON-FRl 9 AM • 6 PM CENTRAL TIME
SATURDAY 9 AM • 5 PM

4124 West Broadway, Robbinsdale, MN 55422 (Mpls.lSt. Paul)

CIRCLE 127 ON READER SERVICE CARD

A LOWER COST TUNING INDICATOR FOR
arrv, FAX, SSTV and CW!

The SPT·1 SPECTRA·TUNE Multi·Mode Tuning Indica'orproYides the accuracy
and versatil ity at a tuning scope at a most affordable price. Compare the
features altered by the most versatile tuning ind icator available today I

ANOTl-IER DAY _ an empty meIIbol<1l"'llfO"'" J'OU' 0Sl ..
IUfNwrlll Sec_of SoK> II IYIOSl'1ng by (>en., L OUter,
'"""QOi ,.aguldIt 10 r"""'IA reporllng and 06UnlI SWBC.
Ulility. hem. end~ Slal~ cove.. 8YefYlNnll
from~ to lIdYaIIced~. .MI S9 !l5pkle $1 tIh. 52
alii~ 0<""". U,S. ........ onty , D<der now Irom TilIr.
Publlcallore. PO. Box ..93. Lake~.WI 53'41,

fCC EXAMS. NOVlCE---£XTRA: Sunnyvale VEC AAC ,CllII (408)
2~ 2" Ilours, 73. Gordon. W6NI.G. VEC.

Call your HAL dealer today•••Suggested retail $169.00

HAL COMMUNICATIONS CORP.
Box 365, Urbana, IL 61801 Phone : (217) 367-7373

• Modes 01 operation:
RnY.H igh Tones
RnY-Low Tones
Facsimile (FAX)
Slow-Scan Television (SSTV)
Morse Code (CW)

• Accurate spectral d isplay 01
received signal

• Works with ANY demodu lator,
converter or interface

• Easy connection to transceiver
audio c ucct - all connect ing
cables included

• Operates on 12·1 5 VDC @90 ma

• Instantaneous display o f the RTTY
shi ft in use, level 0 1black and white
in a FAX or SSTVsignal, and CW
signal posttlcn in audio passband

• Visual indication o f which direction
to turn the transceiver VFO for
proper tun ing

• No scope outputs required on
demodulator or interface

• Quick and accurate t uning of
SITORIAMTOA signals

• 1 year limited warranty

ELECTRON TUBES: MK: 'owave Tfansmlltlng. RecelvIng. Qb.
eoIe 'e . , , ALL TYPES! Large IIMInItlty Conta<::I. Cally ElIIC­
l'onK:e, P.O. Box 5029.~on. CA9022" (213-174-1255)

TE N""'TEST: Amen... noige bridge oulpe<1orme Ollie" . eo­
CUfala._ .... u'i61aclionllU"ranIMll. 1-150 MHZ ,send
~/of~. W8URA. 1025 WIIawood Ad . Quinr;y . 1.11...,
MIlA WANTED:Radio IubelIr.;o..211 . 845). Wee/ern Electnc
EqJIpmerI (T.,q. Amp. ........ eor.cle. ........ 0 .......
Horn. 1ol1C'0II"'''. Pal1$. elcl TrIL<Ial. Couleil..-... of
.--. Tn.nc. Allee. Tanr'Of. a Iso.<. 1'+-500. DaW1.
PO 1!oo832. WonIereyPerl<.CA911S4. Tel: 1..e1~16-2&t2

lWOUlOUKET06UYoroe(l)l.lIerlllem',,*,f« , t • 2to8O
___. C8er woukl tile to"" 10 I'oem fado ClJl"l'ICn _
woukl ... to buy' IIam fado ,w,.·.... SerId Into 10: .......
Sb.ql. KOU«l51~ P.O. eo. 1m. FIoi AI.
35631·11133 Phone 205-764-25119

CODE TEST 9l.UES? lei E-Z~ cooM u. tIQI¥e~
..u:Iliitior Ar.do"" /of~ . Geroeoal. 0< EII,.-jueI
$10 .50. New. proven meIhod.~. JERLS. PCB
11930. BedIotd. VA 2"523 ,

GENERATORS: Honda. KoI'oIer. Wlnco. ya........ . KloibOIIr. f ee­
lOIY aulhor iled deele" Shop. !hen cal .. 817·755-8866

••' oVf'U toIIll'UTfIl~ " Hamlog .·· 18 I'nI;I(koIee logos.
euto«lrte 7:tlend WAS/DXOC f ... '..lure, MucI'o mora ,Aleo
cP",. SASE KA I"WH. PB2015. Peabody. lolA 01960.

CAIA .AIlCOMI. INC. P,IKIWfMId COfTVTII,in!cal...... equipment
Wa buy end 1111. 7189 SW . 81h St.. Miami. f L 331...., phcoe.,.,.....,
POWER LI NE OR ElECTRICAl. NOISE~LEMS? l llll,n
ce.- end cures fro:n lorn'le<~r OQff"(Jeny lecllnloclen .
$3.50 JDI'ln W. Spence. ACSK. Dept 00. -1M C.....wood
DrIve.~,Teu. TT656
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I I

HUSTLER

CALL TOLL FREE FOR QUOTES

NYEVIKING

MIRAGE

SANTEe

EXPLOSION
OF NEW rmI --

EQUIPMENF
VALUES! .~

BEFORE YOU
BUY FROM A
WAREHOUSE

CHECK US OUT FIRST!
(WE HAVE THE BEST SERVICE IN THE INDUSTRY)

TNT ••• WHERE YOU
GET THE SERVICE
AFTER THE SALE!

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASHl

S.A.S .E. FOR OUR
·'BENC....TESTEO··
USED EQUIPMENT LISTING

MON-FRI9 AM - 6 PM CENTRAL TIM E
SATURDAY 9 AM • 5 PM

4124 West Broadway, Robbinsdale, MN 55422 (Mpls.lSt. Paul)

CIRCLE 4 0N FlEADER SERVICE CARD

WANTED. KENWOOD VF0900 (Exle<Nl VFO lor TS9OCJl- ATI£NTION KENWOOO Ts.t30S. lCOIoI145 Incl1S1 . V-. This IIHth's Goodll frenl T1lI CaINfy 5..
Neecl ln good condilion. W8.AK. 19152 P'lIw._.0Ic_. ... , FT757GX """""fS ' ModllcalionJor ver-at_~ t..'*'*..... no,. rigN way.Send 13 00 101 Mch III W.Thomas. P O ,Boo: 96• Yaesu FT·767

Uloiol_~PA1~1 .

I~ ~~~.!~.O~.~
0Sl. CARDS. Free Samples. Sf..- PI1nling . 1W9KW. P,0, Boo:
SO. RDel<Ion. 1l 6 1012, DIIlTAl AUTOMATIC DlSI'U1'$ 1<x FT-l 01 ". , TS-52O"1. CoIinI.

Swan. • "".lIothe.. S1x \o\"dIogiQ ,S"widebyll4 ·high ....t.,
CO••OOOflE f4 OWHEIlS: Use I I • dig llal .eadoul lor your c.b1nel Send ' 1 00 lor In'olmllllon Illd receMl • 12'500 dis· Over 7500H_~'led It..... In 51ock, All Pt1cMFOB
TS-520. FT_101 .Collins , elC. (sl. dlgll1) and 250 MHz hequell- count. Please be speclHc , GRANO SYSTEMS, Dept O. POB PresIon . Send SASE lor NEW HF Price U s I, Moreey counler (8 dlgllS), send S1.OO lOt Inlormalion, GRANO 3311. Blaine. W8!lhinglon 98230. Special. In 0 ...111.-:1•.
sYSTEMS, O"p1.C, POB 3311. Blaine. WA 98230

WILLSWAP. Bea rcs t 250 Scanner. Bird Hammala VHF Wan· ROSS DI STRIBUTING COMPANY
AOS$'S USEOJuIVSPECIAlS COLliNS 301.·' $695,00 , KEN· melar MOdotI "352. Ireq counle, 10 HZ 10 550 MHz TIl Model 1. South $la"$-' ....._ . .....""~
WOOD T5-520S $35990. DG-5 Sl39,90. VFQ-520 S119,90, 5106. Iogicsl analysla 1"1 kll '2 Conlntl Spec , Corp, VHF Mil- Tall., _ .. t2l* es2.oe3l1 Wa ao- al 2;00_ .......SSI
ST-I 13990. TS-520S $35990. YAESU YQ-901 $379,90, Mr/alllplilier LUI'Illr 1OllOwalta. VHF lI..-rlampl lOtha'd""'"
FT.QllO wltlne.. $ 1299,90. FT-901 $<19990. !COM ~51A to 25 wans. all with ............ lOt molOl'C'f(:Ie , M.-t be Cal~

""'9 90. R-70S419,90. f'tIooe OtHfldSASE torusedbl. Over 101.... 01 NBYadI ar.. w ,ne. Ge"lIy. 307 Velenc:1e St . sen
200 wed. 7.500 NEW ham n- in alOde UENTION AD Frenciac:o. CA 9011 03
PI'iI::lM CMh. FOB Preston, We clc-.a l 2.ooSilturdays &~

rMULTI-BAND SLOPERSdaya, A065 OISTA IBUTlNG C(ll,lPAHY. 18 5cuIh Stale. SAffiUTE TV, Uic.- ~eno::ea ... ubIao ..1 Tha~
Pr Il Ia ~ Idaho 83263(2Cl8.852<Jl131O) TedInoklgy. on mic._ IilIe< i& deSigned ICI ble4'leo::l_

...... tne i1IerIemg~__ _ ca'rying vidlao, Tha lilIe< 10 iOLIO_- .......aM' 1

see Gl.AClER-WATERTON .._..... ~Iest . ... InIIaIed in me 70 UHl ... al me reo:: I ', a , and _ _ IlMI- ~=="_;". '1*'o:,i_~ ,-- ~..:;
111-20. 1986 HQ .tWa_I.......llldClmpg.aunll, juIl ing Try _ , 1oIOfwI'~ QUI',.mw II noll IIli&1ied' SSO.OO - _ 'e:- _ . ... _ . "-, J:-W:liU~¥..- '-' --~ ~no<Ih Gl Wa_ NaliOtlal Pail< enI'ano::e onH~6(A1J1or· Ca..... $.40.00 US (ildd S2 00 aIIlppiI'lIand handling) 0tvIa -_. .....__.- -
ta .Canedal,PIiz• •bu~ hunt.~ I -os._____

TedInoklgy , 203 PIIIlp St_. Orydltn. OntariO.Ca_ PeN t~ _ : _~_ ... 1< ..... ~ I ~ _
.......c. ....-p tibiae. Inlo<mahon and prlfagllt..tiOn P O. eo. IN1 (l107-223-65OOl t _ _ . • • ... - • -

J _ .....- ...... . _. _ nI ... _ I " ~

148. ....~. MlertI. TOK 1"" r - - - _ . • _ _ ... - .-
C(ll,lPUTER PROGRAMS lOt "'" ComrT1<ldora Am......... .'...,~_-"'._--' -to:::\ J __

WAHT'EO , ACAAR88 0ICR88 reo::e/Yef.parl 01 OR8901 Navy algn, Mor5<O inslrucliOn. logging . othe.. SASE tor brochure "----,.--.-- ~ ....._ ... .. ..........
ROM diversity syslem. Paul L.., N6PL. eo. 721. Rockl8dge . UNCLE 6lU'S SOFTWARE. eo. 2"03. Fa its Church . VA INN ANriMN I ..
FL329M. ""',. BOJ[ nr-t MT. "-051'1:.4. l~ . oos.
OISCllUN T CATV CllNVERTERl /O£CllDEU and video acc",· WANT'E O: Mete' 10 ' Gonsel GS8-100 lransmltler . GIIry
1Of1ea,Send lOtI,.. inlOtmaliOnanll Pflc"" IIcould save \'OU Embler. 132Co1legeAve ,. Palo Atlo.CA94306 (411).<124-1 <183)
big fI'IOOBY on \'OUr ne~l P'J'Che" o1th_ and olhe, CATV

C&U128OWNERS. Maala , code lhrooq, MORSE CODECAU-11..... Easyvlew(CO). PO. Bo. 221 ,A,lInglonHelghls, IIllnol&
60008 .CaM (312) 952..fl504. ssk 101 Rudy Valerlline PUS.Thenuse MORSE COI.lMU Nl(;ATOR 10sendand,eceIve

WRIGHTAPES: (SInce 1916) UnoondihonAlly g..........

ROSS'S NEW SPECIALS (July onfy);R080T l200C S1299aC1
tIlfougn yourON c:onve""\Wl,lng dl&gram included'l. 4 to 100

teed I.lo<w Code Pr..::tio::e on 60 min. cuselle Iape$.
WPM W0rt<8 with any radio receive<....:l I'........n... 0IIk·

Beginne<l2·11PB Ul5 WP1.l S1.lIO. Also), 4. 5.&.8. 10.HY-GAlH EXPlORER-14 smaCI. IQOU IC-2AT SI98 9O. eIle, manua/snd 1Chema1~ S1500 '*'" S2:.OO ....... JEN-PAUL
~5AS219.lIO,~7A S389 9O. 1C151 $997.lIO.l<ENWOOD SOFTWARE. P,O. Bo. l 0385. Soomdoale. ,.;z 85271 9-11, 12·14, 14, 1&.20, 22, 2<1-28 WPI.l Specl'" PIilin

reeee Sl599.9O. ~IOOO S399l1O. TR-35OOo\ 124990. lMIguaga 01 Code Groups. Abo pleln lang. aNt
fV.2:51'OA 1455 90. TS-43OS $65890. TH-2:1 AT 120590 OSlCAROS. SASE ICI W8:!EUF . eo. 1'08. EasI HM4*JiI1. NY 3().35, 35-«). 4MIO. FCC type teste; 5-6, 11.12. 11-17,

Wft.21 . VFO-120 SI39 90 VAESU FT·72QRVH S20t990. 11931
13-14. 2l).24. c.J1 algnI; 12·15. 2Q.24 Hoa. : ~22. 1:).1&,

FT-1S7GX $14990. FRG-17Oll S3ll8 &0. FRC)-.8800 1479 90. 18-24 , Check. MrC. VilA $3.95 -. PPO 1st ctaaa USA.
FV·l01[)W S2e&90. $C-1 S149 90 0...7500 """".," ~N ESTATE SALE, 15S3C(R-2fi1l",,) + 32S3A(R), piIf. c.n. Prinl.-:l le." add 1,50 per 1_ . Cal ••, 11I••

I
M_. II ""'10' ..... Phone 01 ..., SASE .....~ price Iect. S1(OO. T.....uOlll...... l.ooon..,.OO( __. _2OOn .,..,.. ...._ s.mee ..~
~. I.lENTlOH AD, Pliceacaah. F06 P,aeton. w e clc-.al conIrol cable. SI2OO. ,.". UBV 5 ani , tu ..... $350,~ ~~ PH: 511....,... WRtGHTAP'ES ,
2:00 SIoturdloys & Iolondayl ROSS DISTRI BUTING cos- me1.... coils.e«: JanO. Pef1<IrOS. N6AW, 11!W2 ac. S1 .cern- ~ 235 E J-*lOOfI C3 • Lansino. 11II1~
PAHY. 78 Sou1h Stale. Preston. Idaho ll3283(2ll8.852.Q83O) 101. CA 90701 .

5.y You S.W It In CO July 1986 • CO • 105



ATIN:HAM'S

FOR SALE;c.n.,.. EIact'onict 1rx:N",-, dtIwar _ .....
C-fIInar HT32A 1 l<w ,....-..., 9otI'l 101 S295 I"lIidaq
1..... 4 I hl:cA~llI VOl , I . , thtou;h 5 alioldQ8d. 8
lho'ough 2211'19OOd dlloi l WalarJ ..... a,IWIIybAd~
~~1Cfl1SolS,CUs/lCl1In BItt ""'"0i0", a,...-or. SA,Dooo
"-y CH<<<J Flf (lOU ,.., 11SV5 10....... Blode It ggarCal
~1158S3ll15. Haalh IO"Illd f'V.2 RF~ _ 100kHz-250
MH.r5 7 T K. er-n.ROllb< m .FcnsvIIa. Po\ 18818

FOR SAl.£: Kenwood TS820 wilhCW 11I1e,. VFO-82O._"
.......... and or1ginal anlppllll CllrIOnI . .... mini condition.
5525, Dee. KA5SOC. 2200 Iia8llIy Of""'. OKC. OK 73120
(4(l5.fl.C~73l

FOR SAl.£:Cc:mplete D,ake 7line . TR7 + PS7. I'll rev,.• tolS7
spk' '. WH7 _nml,.. $P1S 81'. proo;: .• P15 pl'I. ~lo;l'I . aN lin....
bcloi<f;• ..,...;ca m'lOl'l"II• . e>etenda, boa '... ..",. e" '11 ~fta.
S1 .3OO, N6Tl.HIII,~95.

NORTHEAST ELECTRONICS
1952 MACARTHUR ROAD
WHITEHALL, PA. 18052
1-215-820-0112

CAll US FOR
YOU R RADIO NEEDS

OX-PEOITION: Roof r(JW8l' . Ideal becaUU lllr Ilhlpplng WlllQhI
only 135 Iba. NOO'COHOS!ve h><;llllde IIlumloom llructure a~­

lards 33 11, above arry 'DOl ,One man aaaambly lind dlsall8lll'l'l­
bIy , Nave, used. 5750 ,. 'tOU ~, VE7EHO.eo---265-3175.

81 IlACI( ISSUES 01 The Long ....00 OX Bulle1In. Nov 83-fab
88: 53~1Cl. InClude SASE.~ta Willlama. WllGXR. 691S
PTal,. 0 ...... t.l iclo:Ieton.WI 53562,

Model DX-D 160-80 Meter Eleo:trlcal Half
Wave Dipole -
• Also ope rates on 160 through 10 meters
with a wide range t uner and eit her ccax or
balanced feed.
• Only 66 ' overall length .. 589.95 each
Model OX·SO 80 Met er Electrical Half
Wave Dipole -
• Also operates on 80 t hroogh 10 meters
wit h a wide range tuner and either coax Of

balanced f eed.
• Only 38 ' oyerall ~ngth .. . 569.95 Nth
Ayailablt> from your kKal Al pha Oelta Deater
or direct. Add 54.00
shipping and hOllndllng •
(USA only). Exports quoted

.AI..MA'DELlA e:a-uNlCAlIONS.lNC. (AA)
P.O. Boll 571 Centerville , OH 45459
(513) 435-4n2 Orders . (513) 376-4180 Antenna Tech Info
current solutions to current problems

" '"hl br OOWn under hlgh RF
voltages. ~Ild a t uner may M safely
uSl!'Cl for muttl-ba nd operation If...,...
• mrKt 50 ohm feed . 'tuners
u:;u<ll1y not required whe n Opt1fatlng
in resonant bands.
• Full power operation.
• U_ " lSD-RES" inductors.
• Stalnl. ss steer hardware.
• Fully assembled.
Mod.l DX·A 160-6040 Meter Quarter Wave
Twin Sloper -
• The premier low frequency DX antenna.
• cememes tile t remendous OX f irepower of
the quarter wave sloper w ith the wide band­
width of the half wave dipole .
• One IE'9 ts 61' . the other 55 ' . InstaUs like
an mverree-v. Ground return through tower
or down·lead 549.95 NCII

(In Tennesaee, C8 11 901-683-9 125)

TOLL FREE!

IICOMI
WE TRADE!! CALL FOR FREE APPRAISALl

_Get Your Best Deal ••• _
Then CALL US • ••

1·800·238·6168
KENWOOD ., #.

AUTHORIZED DEALER FOR: xenwocc.Jcow,Ten-Tee, MFJ,
Astron, Mirage, B&W, Husuer. Cushcratl , Larsen, Hy-Gain,
Butternut . Ayanli , Van Gordon, Ameritron AEA and more ...
PLUS CURRENT USED GEAR

send us your name and
address••.we'll pul you
on our catalog mailing 1i8t!

We Ire In Authorlzed
Service center for
KENWOOD

Aft.r the • • 1.,
It'. the • • rvle.
that count. I

Memphis Amateur
Electronics, Inc.

1485 Welle Station Rd., Memphla, TN 38108

Store Hours:
Monday-Friday, 9 to 5,
Saturday 9 to 12
(central Time)

'06 CIRClE 33ON READER SERVICECARD
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PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 92025
Phone: (619) 747·3343

Send for FREE calalog th.t shows_com­
pkl.Une of noise bridges, SWRmeters, pr-..
.mplifiers. loop . ntenn.s. VLF eon~ers,

.udio lilters, b.a luns. RTTY equi~t. 10­
rot6s.nd n'tOfe.

BALUNS

For beams. 1.7-30 MHz. 6-Kw PEP 1:1 or " :1
reno. Model BA·2000 $62.95.

PIHM-.cl"I...,.. lnqulrlMdirw;tly.
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For dipoles. 1.7-30 MHz. 6-Kw PEP 1:1 or " :1
ratto. Model2K $57.50.

1.1·30 MHz. 35().w PEP. Ratios to match 501
75/ 100/ 150120012501300/375J"5016001800
ohms. Specify ratio. Model PB $22.95.

Add $4 shippinglhandhng in U.S. & Canada.
California resident s add sa les lax .

Do you use an antenna tuner? Then you
need the new PalomarTuner·Tunerto tune It
to your operating frequency withoul trena­
mitung. Just listen to the Tuner-Tunar'S
noise with your receiver. Adjust your tuner
for a null and presto! you have 1:1 SWA. It 's
as simple as that.

Easy 10 in stalL Works With all rigs. Eliml·
nates tuneup damage. Your rig will love it!

Model PT-340 $99.95 + $<I sh ipping/handl_
ing in U.S. & Canada Csllfomla resideols
add sales tax.

• Tune your tuner without
transmItting I

• Save that rlgl

1.1-30 MHz. 1·Kw. 1:1 or " ;1 ratio. Model 1K
$39.95.

,

TUNER-TUNER"
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The Palomar R-X Noise Bridge lells yoo i1
your antenna is resonan t at nol and. if il is
not. whe\l'le. il is 100 long or 100 short. It
gives resistance and reectence readings on
dipoles. Inverted vees. quads, beams.
mull iband trap dipoles and verticals from 1
to 100 MHz.

- The only meter that shows PEP oul­
put directly. accurately. Instantly.

-learn the trulh about your antenna.

s ecws power and SW A on brigh t red light
bars . See PEP and SWR while you lalk t Au­
tomat ic -neoce-ctr: SWR reading , Power
ranges 20-200-2000 watts . Works from ' ·30
MHz, For 11 5-v AC. 22(}.v AC and 12·v DC
models also avai lable

Why work In the darll? Get the Instrument
Inat really works. lhe Paloma. A-X Noise
Bridge. Model RX·1<10 $5995 + S4 ship­
plnglhandl lng in U,S. and Canada Calj.
lornla residents add sales la~.

Model M-827 $129.95 + $4 shipping/han·
dling in U.S. and Canada. Cali lornia rest ­
dents add sates lax

R·X NOISE BRIDGE

SWR & POWER METER

Send lor FREE ellilog th, l . how. our com­
plele line 01 noi.. bridge., SWR meier. , pre­
.mplillers, loop .nlenn••, VLF eon""'e...,
audio fIlt...., balun., RTTY equi~t. 10­
roids Ind mor• .

PIHMIMdIII ......r l~rIM directly.
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Why buy a low-power thumbwheel
HT when 'aesu's high-power hand­
helds are available for virtually the
same price?

Oursgive you 2.5 watts RF output
right off the shelf. Or 37 watts with
the optional FNB-4 battery pack.

Ours come with a hVlcm power
SWitch. A relative signal strengttv'PO
meter WIth nightlight. And built-in
VOX capability. (Optional headset
required}

Plus ours offer options like a
DTMF keypad. And a plug-in sub­
audible tone board with both encode
and decode capability.

And thanks to our unique robotic
assembly of surface mount com­
ponents. it's all enclosed in a light­
weight and compact case, measuring
just 26 x 1.4 x 6.1 inches.

Choose from three models:
the FT-203R for 2 meter>. the FT-;U3R
for 440 MHz. and the FT-103R for
220 MHz.

As standard equipment you get
a rechargeable battery. K.. wall
charger. rubber duck. earphone. belt
clip and softcase.

Plus a wealth ofoptionalacces­
sories. Including a fast charger. VOX
headset with boom mic. Mobile

CIRCLE 11~ ON REAOER SERVICE CARD

radio hanger. Speaker/microphone.
DC car adapter. And much more.

So don't settle for ION power
in a thumbwheel HT

Go with 'aesu.The best way to
get more power for your dollar

Vaesu USA
1720 Edwards Road,Cerritos. CA S(hU\

(213) 404-=
Vaesu Cincinnati Service Center
9070 Gold Part Drive. Hamilton.QH 45011
(513)874-3100
Pno;:..,.M>d ~Iftc.a \oons subfect \0 c~ange WIthout I'OIl(e



Ultra Compact
The new reOM IC-735 is what

you've been asking for...the most com­
pact and advanced fun-featured HF
transceiver witn general CDIIerage receiver
on the market Measuring ono/ 3.7 inches
high I:¥ 9.5 meres wide by 9 inches deep,
the JC-735 is well suited for mobile.
marine or base station operation.

Mor Standard
F.a tJre

Douar-for-douar the IC-735 includes
more standard features...FM built-in, an
HM-I2 scanning mtc, FM, 01/, LSB. USB.
AM transmit and receive, 12 tunable
memories and lithium memory backup,
program scan memory scan. switchable
AGe. automatic SSB selection by band.
RF speecn processor, rzv operarco.
continuously adjustable output power
up to 100 watts, 100% duty cycle and a
deep tunable notch.

SURerior
Peiforma

It's a high performer on all the ham
bands, and as a general coverage re­
ceiver, the IC-735 is exceptional. The
IC-735 has a bui IHn receiver atteouator.
preamp and noise blanker to enhance
receiver performance. PLUS it has a
l05dB dynamic range and a new low­
noise phase locked loop for extremely
quiet rock-solid reception.

Options. A new Hne of accessories
is available. including the AT-ISO elec­
tronic, automatic antenna tuner aro the
switching PS-S5 power supply. The
IC-735 is also corrpatible with most of
ICOM's existing line of HF accessories.

Simplifiee
ane
The large LCD readout and coo­

veruentfy located controls enable easy
operation, even in the ITIObiIe environment
Controls which require rare adjustment
are placed behind a hatch cover on the
front panel of the radio. VOX controls,
mic gain and other seldom used controls
are kept our ofsight. but are immediately
accessible.

= 'ESee tne -135 at your auttonzed
ICOM dealer, For superior performance
and innovative features at the right price,
look at the ultra compact IC-735.

CIRCLE 47 ON READER SERVICE CARD

ICOM
==First in Communications

reOM America, Inc.. 2380-116th Ave NE. Bellevue. WA 98004 / 3331 TO'Nl"rV\.QOCl Drive. Suite 307~ 75234
All ,liItNl 5pKifiGlllo'" a'p appro;cim,,'" and 'IJIlj~ to ~......tIn<Jtnotia; ot OOIi93t1Q!"l ~ ICO,", '<I<lOOS 1i<1'~ p"".,.-d FCC fl'gJLat."" '''''''"'lI 'P'J'iot1s -."""'S. 13S4a S
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