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ttlTS WHATS INSIDE THAT COUNTS!"
• All HF Band Transceiver /

General Coverage Receiver
• Advanced Circuit Designs
• All Modes Built-In USB, LSB.

FM, AM, CWoRTTY
• Superb Frequency Stability
• Continuous Duty Operation
• Crystal Clear Signal Ouallty

Midsize Masterplecel The de
luxe IC· 75I A includes more high per
formance features and professional
ci rcuit ry per cubic inch t han any
other HF transceiver. Its smooth-as
silk ope ratio n and long-term re liabili 
ty produce the ide al contesting.
px'tng. mobiling and portable rig.
Owning an IC-75IA truly means
"Going First Class!"

Un.urpalled Ouallty and
Reliability, Quality and Reliab ility is
important to you and it's important
to ICOM. reOM now covers you and
your investment with i ts exclusive

one year warranty. There's more!
The lC-751A's rece iver boasts 105d B
dynamic range for superb listening.
The 100% duty cycle t ransmitter
defies abuse and delivers 100 watts
of except ionally stable and clean RF
o ut put. Reliability. Quality. One
yea r warranty. That' s ICOM.

All Bands. All Modes Included.
Operates 160 through 10 meters. it's
easi ly modified for MARS o peration,
plus it includes general coverage re
ce pt ion from 100kHz to 30MHz. No
compromise, no comparison!

32 Tunable Memories. Store
both frequency and mod e informa
tion. Use them to qu ick-access yo ur
favorite spots or as 32 preferred fre
quency-remembering VFOs.

A Modern Amateur's Delight !
Special attractions include an elec
tronic keyer. semi or fu ll b reak- in
rated to 40 WPM. panel selectab le
500Hz/ FL-32A CW filter. and vo lume
control-tracking sid etone. SSB trans
missions are enhanced wi th an RF
speech processor and tone control to
produce sparkli ng clear audio. PLUS
there's a new rubberized tu ning
knob for velvet-smooth tuning and a
full l ine of accessories and fi lters.

RF Power Control. Varies output
independent of m fc gain, ALC and
speech processor action. En joy
maximu m " talk power" at any drive
level !

To see the IC~151A. contact your
local ICOM dealer.

ICOM
ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service HotHne ( ) 454-7619
3150 Premier Drive, Suite 126, Irving. TX 75063 / Hn Phoenix Parkway, Suite 201 , At lanta. GA 30349

ICOM CANADA. A Division 01 100M America. Inc., ~71 - Jt5 Road. Unit 9, Richmond. B.C. V6X 2T4 Canada
An I 'lted I P8'CltlCltlo nl I ' f! IWO'''''''' . I nd IUDJect to chlngl ... thou t nollCI or Ollllllit lon . All ICO M flIdlOS s'Onl"Clntty e.~ f e e regulillons lImItIng sPtmoul em,ss,o.... 75 ' AI B7



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW!' Telephone initiated control . ..
V' Operate your base station with complete control from any telephone
V' Change frequencies from the controlling telephone
V' Selectively call mobiles using regenerated DTMF from any telephone
V' Eavesdrop the channel from any telephone
"" Use as a wi re remote using ordinary dial up lines and a

speaker phone as a control head.

•
DIAL ACCESS REMOTE/INTERCONNECT

•. . .-.-.
Ol IO. CO, COOl DISC

Private Patch TIl
. ......,. ,
~"

OPTIONS
1. Y2 second electronic voice delay
2. FCC registered coupler
3. CW 10 chip

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373-6803

... = NEW FEATURE

•

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERING
'~Al

THE HAil STATION
Evan$'l il le IN

WESTCOM
San Marcos CA

CANADA:
CARTEL ELECTRONIC
DISTRIBUTORS

Surrey B.C.
COM-WEST RADIO SYSTEMS, LTD.

Vancouvfll' B,C.

CIRCLE 12 ON lIIlAO£lIISlRVUCAlIIO

• Connec t s to MIC and ext.
speaker jack on any radio. Or
connect internally if desi red.

• Can be connected to any HT.
(Even those with a two wire inter
face.)

• Can be operated simp lex,
through a repeater from a base
stat ion or connected direct ly to
a repeater for semi-duplex opera
tion.

• 20 minutes typical connect time
• Made in U.S.A.

HENRY RADIO
u.. Angeles CA

INTERNATIONAL RADIO SYSTEMS
MIamI FL

JUNS ELECTRONICS
c...t_ Ci ly C A

MADI SON ELECTRONICS SUPPLY
Houston TX

MIAMI RADIO CENTER CORP.
Miami FL

MIKES ElECTRONICS
Ft . lIIude<dale. MIami FL

N&G DISTRIBUTING CORP.
MIamI FL

... * 1# or multi-digit connect/discon-
nect

... Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• Secret toll override code
• Busy signal disconnect
... Oialtone disconnect

• CW identification
• Activity timer
• Timeout timer
... Telephone initiated control
... Regenerated OTMF selective calling

• Ringout
... Ringout or Auto Answer on 1·8 rings
• Busy channel ringout inhibit
... Status messages
... Internally squelched audio
• MOV lightning protection
... Front panel status led's
... Separate CW 10 level control

v 24 die switches make all features
user programmable/selectable.

AMATEUR ELECTRONIC SlJPPLY
Mllwaukoe WI. W,ck ll l l.. OH.
ert.ndo FL Clearwalfll' FL
La Vegas NV

BARRY ELECTRON ICS CORP.
N..w YOfll NY

EOE, Inc.
WOOdbridge VA

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Ana/'letm CA. Burlingame CA
o.kland C.... Phoenix AZ
San Di<Igo CA. V~ Nul'S C....
Allania GA

The new telephone initiated control
capabil ities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
ca n even change the operat ing
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful featu re
will prevent embarassing lock-ups.

The importance of telephone in
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con
tact your dealer or CSI to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun
icat ions.





MFJ-931 creates artificial RF ground with random wire
also, electrically places far away ground directly at-your rig

MFJ·93 I

$79 9 5

• Creates artificial RF grou n d with random length wire

• Electrically places a far away ground directly at your rig

• RF ammeter makes t uning for maximum RF ground curr e n t easy
•

• Eliminates "RF bites " , RF feedback , TVIIRF I and other
problems due to Inad eq u a t e RF ground

• Improves radiation patte r n distorted by poor RF ground

produces a tuned coun terpoise.
This a rtificial g rou nd e ffecti ve ly
p laces your rig near act ual earth
ground potential even if you r rig is
on the second floor o r h igher w ith
no earth ground possible .

Also. the MFJ · 9 3 1 electrically
places a far a wa y RF ground
directly at your rig •• no matte r
how far away it Is. The MFJ·93 1
red uces the electrical le ngth o f the
g round con nection wire to v irtually
zero by tuni ng out it s rea c tance .

How it works
The MFJ-931 connects between

the g round con nection o f you r
transmitter o r a n tenna tuner a n d a
random le ngth o f w ire th rown
a long the floor. Two knobs are
adjusted for m aximum RF grou nd
c u rre nt using its built-In RF
a m meter. Th is resonates the
random wire . co nverts it in to a
tu ned cou n terpoise a nd presen ts a n
effecti ve low im pedance near
g roun d poten tial to your rig . th us
creatin g a n a rtificia l RF g rou nd .

To e lectrically pla ce a far a way
grou nd directly a t your radio
eq uipmen t s im ply con nect the

Don't we all sometimes have
problems getting a good RF
grou nd?

Un pleasan t problems . Problems
like RF " hot spots" that "bite" o ur
lips or fingers when we transmit;
like RF feedback that ca uses our
rigs to quit working o n certain
bands; like excessive RF coupling
to AC I1nes that causes everyth in g
to quit working: like our neighbors
screaming about TVl and RFI: like
our com puters com puting j iberlsh:
or like being unable to talk across
town because of extreme gro und
losses or radia tion pattern
distortion .

" Hey. m y rig is on the second
floor. There's no way I can get a
good ground ." you ' re thinking. or
" I already have an excellent ground
bu t the long ground connection
wire causes reactance a nd ac ts like
a h igh Impedance ctrcutt. isolating
m y rig from true RF ground."

What to do
Use the new MFJ·931 to

create an artificial RF groundf It
resonates a random length of wire
thrown along the floor a n d

OTder aD,. produCl from MFJ and try It _
DO oblteaUoD. If Dol ..li.Oed returD w lthlD
30 d.,.. for prompt refuDd (Ie...bipplng).
• One year uncondltlonal guarantee . Add
1 5 .00 each s hlpplngfhandllng • Cal l or write for
free catalog. over 100 products.

MFJ
MFJ ENTERPRISES. INC,
Iiolt 494 . M ,o;o; . Sla..-. MS 39762

MFJ -931 between you r rig and the
co nnecting g rou n d wire and adjust
Its two knobs for maximum RF
curren t using its RF a mmeter. This
tunes out the reactance o f the
con nectin g wire. reduces the
elect rical ground lead length to
v ir tua lly zero and electrically p la ces
you r far away grou n d d irectly a t
yo u r rig .

Get an effective
RF groun d

Get a n effective RF grou nd .
Eliminate " RF bites" . RF feedback
TVI. RFI and m a ny other an noy ing
problems due to inadequate RF
g round . and -- a t the same time
»tmprove you r radiation a nd
radiation pattern for m ore DX.

The MFJ -931 covers 1.8 to 30
MHz a n d ha s a built-in RF ammeter
for indicating RF ground cu rren t.
It 's ruggedly built in an all
a lum in um ca binet with a brushed
alu m in u m front panel a nd
measures 7V2X3V2X7 inches. It
com es with a one year
unconditional guarantee .

It's available only from MFJ.
MFJ-93 I. S79 _95 _

To Order or for Tour Nearelt De.ler r;===
800-647-180 0

Cal l 60 1-323-5869 tn MIs..'I. and
outside con tinen tal USA .
Telex 53-4590 MFJ STKV

MFJ • • • making quality affordable
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Continued on page 18

Butl do know this, if I happen to be
in your town and I stop off at your
house and ask to see your shack,
I'm going to find a crummy old
chewed-up pencil slub with a hard
eraser that makes a mess if I get
the wrong letter in a call the first
time-one with a nub of a point
which I have to turn just the right
way to make a mark. Get some
cheap mechanical pencils.

Paper . Hey, don' t shove an
ARRL log book at me for paper.
We're going to be taking some
notes during con tacts from now
on and they' re not going to fit on
one lousy line of your log book.
That miserable log book is one of
the worst blights in the hobby- it
encourages us to make rotten
asos. Just look at the pitiful
space nteeves for comments! No,
put the book in the closet or get
rid of it . From now on you're go
ing to take notes when you make a
contact.

How many t imes have you
made a contact with someone and
gOllen the impression that he
must have at least two other peo
pte in the shack who talk with him
all through your transmissions?
All he does is go through his reg
ular routine blah, with never the
sligh test pickup on anything
you 've said . From now on the
chaps you talk with aren't going to
get away with that baloney any
more. II they're going to get on
the air they're going to give good
contact.

Paper-let's work with a pad of
8-112~ x 11 ~ paper- lined is prob
ably better. I've seen what hap
pens when you don 't have lines to
keep you on the straight and nar
row. I can see panic beginning to
rise-yes, you' re going 10 use a
whole sheet of paper for each con
tact! No more two-inch space in a
log book. Not even a 3· x 5 ~ cere .
No, by George, we're going first

Getting Down to Basics

Let's start with some basics
things you know darned well you
should have at hand , but have
been too lazy to provide. I'm talk·
ing as basic as pencils and paper.
Hey, I've visited hundreds of ham
shacks-c-qotten on the ai r Irom
them-so I know darned well you
haven't got any decent paper or
an actual working pencil around.
Get several good pencils and
keep them with leads in them. I
know this goes against the grain,
but buy them if your employer
doesn't provide a "free" supply.
Make sure Ihey have erasers thaI
work, too. Why you wi ll spend
thousands of dollars on your rig ,
antenna and tower and then
chintz et something like pencils to
help make all this go I don't know.

censed for around 45 years,
we're probably talking about a
45-year ingrained habit. That's
one hell of a rut!

No pain, no gain , as lhey say, so
you 're going to have to put some
work mtc this. Now don 't panic
I'm not going to ask you to actually
Ihink while you're sitting there at
the mike-nothing that d ifficu lt.
You're going to be able to do most
of the work while you're listening ,

Wayne Green

KSHUH

QUALITY CONTACTS

Are a large percentage of you r
contacts with lurkeys? Worse, are
the guys you're working thinking
exactly the same thing? Well, it's
been a while since I've written
about hOw 10 make your contacts
more in teresting , so perhaps
yo u've lorgoll en-or . worse .
weren't paying atlention in the
first place.

How many chaps go out 01 their
way to fell YOu how much they've
en joyed a co ntact with you as
you're signing off? Ha....en't heard
that for a while. eh? I thought nol.
Well, there 's a secret 10 mak ing
contacts tun lor the other chap
and for yourself. Once you know
what it is, you'll seldom haveadull
contact-at leas t lor the chaps
you' re working-and probably not
for you either.

All of us get hung up in habits.
Our basic mike (or ke y) fright
makes it so we lend 10 sl ick to a
formula contact- one wtucn we
have down pat and allows us to go
on the air and make aso after
aso wilhout ever having 10 think.
You may have some trauma when
you first Iry 10 break this habit-af
ter all, with the average ham near
ing sikty and having been Ii-

est OF THE MONTH

To enter youraSl, mail it in an envelope to 73, WGE Center, 70 Rte .
202 N" Peterborough NH 03458, Attn: aSl of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted .

4 73 Amateur Radio • November, 1987
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TM-3530A
Full-featured mobile transceiver

A complete line ofaccessories Is available for all models.
Complell~ Jervice menuelJ e,e eveileble lot ell Kenwood lre"sceiverJ e nd m<,>sl ec:oessor'eJ
$Pe'C:r1iea1,O'U end priceJ ere subject 10 ~nge "',Ihaul eeeee 01 obJjlle lfOll

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach,CA 90810
P.O. Box 22745, Long Beach, CA 90801-5745



• Non-velanle operating system.
Even after memory back up cell d ies,
all operating features remain intact !
No re-programming or "board
swapping- necessary!

• Programmable band scan and
memory scan with memory chan
netlock-out.

• Large, illuminated LCD display
and main knob. For exce llent visibil
ity in direct sunlight or darkness.

• Selectable frequency step for
quick and easy aSy.

• Voice synthesizer VS-2 option.

Optional accessories:
• PS·SO/PS·430 DC power supplies
• MU·l Del modem unit . tU·7 CTCSS en
cooer e VS·2 Voice synthesizer . SW- 100B
SWRIPowerNolt meter 140-450 MHz for
mobile use s SW-200B SWRIPower meter
for base station use 140·450 MHz. 0-200 W
In 2 ranaes e SWT-l/SWT-2 2 m and 70 ern
antenna tuner . SP-40 Compact speaker
• SP-SOB Mobile sceaker e PG-2N Extra
DC ceore e PG-38 DC noise hlter e MC-60A.
MC-SO. MC-SS Base station mics. • MC·SS
(8·pln) Mobile mcroonore • MA- 4000 Dual

band mobile antenna with
duplexer (shownj' "

• MB-ll Extra mobile mount

,

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St.. l ong Beach, CA 90810
P.O, Box 22 74 5, Long Beach, CA 90801-574 5

KENWOOD

• New compact size! Only 5.9" W x
1.97" H x 7.87" 0 and weigh s less
than 4 pounds!

• Proven high performance
Kenwood GaAs FET front end
receiver.

• Easy to operate! Only 3 knobs and
8 keys on the front panel.

• Separate antenna ports for VHF
and UHF. Minimizes loss and
increases reliability and performance!

.10 memory channels. Lithium battery
backs up memory. Store frequency,
offset. subtone.Two channels store
the transmit and rece ive frequencies
independently for odd split or
cross band operation.

• Front panel-selectable CTCSS
tone (when optional TU·7 is
installed.)

(allows operation on certain
MARS and CAP frequencies) and
440·449.995 MHz.

lW-4100A
2 m170 em FM Dual Bander
A Kenwood original just got better!
Kenwood was the first to develop a
2 m170 em mobile radio in a single,
compact package. Since then,
other companies have imitated the
concept, but still have not done It
the " Kenwood way;: The all -new
TW-4100A is more compact, more
powerful , and packed with more
features t han ever before! With
many new features and accesso
ries, and backed by Kenwood 's
experience, the all-new Kenwood
Dual Bander is light years ahead
of the rest!
• Selectable full duplex cross band

("telephone style") operation.
Remote base or cross band repealer
function possible (a control operator
IS n eater

.45 watts on 2 m. 35 watts on
70 em. 5 watts (adjustable) I

•

• Digital Channel Link (Del) option.
'Please Ctlecl< fCC regulallOnS on re"earer Ooe<ar,on

" Mag moun! IS nol Kenwood scootea
Mmor mOd,(lcallon necessary lor reDf1iJler opera/,on
Soec"l(:ar'Ornl aflO' "'ICeS sUOIe<:r 10 cnange w'I/lOl,tl notICe or obllgar,on
Coml}lere servICe manuals are ava lable for IIr Kenwood rransce ....ers and recsr accessar""$
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ABC Error
Investigators from the FCC and the FBI
are Irying to track down a wayward radio
operator whO has been jamming an air tratnc
control frequency al New York 's busy La
Guardia Airport. According to severer
reports. the radio operator gave false landing
instructions 10 incoming jets. A report on the
Monday, August 17th, edition of ABC 's
" World News Tonight" identified the radio in
truder as a ham radio operator , but a
spokesperson for the news bureau later ad·
mitted thai ABC had no proof that a ham was
involved. She claims that the story was re
vised in a tater feed 10 delete the ham refer·
ence. and could not explain how the original
version gol on the air.

Hairy Time
Hams were swift to respond to a call for
emergency communications after a record
9-inch rainfall marooned Chicago's O'Hare
Airport, and llooded thousands of businesses
in Cook and DuPage counties on Friday,
August 14th . The Northwest ARES spent
the entire weekend providing ccmmuntca
nons to the outside world lor the town 01
Roselle after the basement of the engineering
complex of the local Illinois Bell switching cen
ter filled with 11 feet 01 water. This knocked
out the system's power plant and telephone
service to over 50,000 Roselle and Schaum
burg customers. Humana Hospital in Hoffman
Estates lost a portion of its telephone system
during the storm; The Waylar repeater made
its autopatch available to the hospital. It was
used lor both internal and external communi
cations.

Salt Creek in East DuPage county ever
flowed its banks causing the activat ion 01 the
DuPage ARES, operating under the direction
of the Du Page Emergency Services Disaster
Administration. They used the lacilities of the
WCRA Repeater for the entire weekend lor
emercencv-rerereo incidents. The Elk Grove
ARC, which is affiliated with the local Civil
Defense organization , assisted the fire and
police departments in linking (he Elk Grove
Village Hall, whose basement was completely
flooded, to the rest of the community via the
KB9L Repeater.

Compliments to the many Chicago area
hams who pitched in and helped provide
emergency communicat ions.

o Canada
The Canadian DOC announced that effective
July 29th, Canadian amateurs mayoperate on
the 17m (18.068-18.168 MHz) and 12m

•
(24.890- 24.990 MHz) bands. CW, voice, and
FSK, are permitted across the full 100 kHz 01
each band. All emissions must have a maxi
mum bandwidth 016 kHz .

Holders 01 Amateur Operators Certificates
may use F1 or A1 emissions only on the new
bands.

$12,000
for Ham Ed
New York City children may soon learn
ham In the classroom. An outstanding group
of NYC ham educators-Joe Fairclough
WB2JKJ at Junior High scncor szz in Manhat
tan ; 1987 Ham 01 the Year Carole Perry
WB2MGP, of the Rocco laurie School
on Staten Island; Ron Lulov KD2LA, whc
has a program which ties amateur radio in
with the Junior Astronauts ; Mart in
Smith KA2NRR , Assistant Director for
guidance services in the Office 01 Student
Progress in NYC; and others-a year
ago formed a group called The Council for
the Advancement 01 Amateur Rad io in
the New York City Schools . Th is group
expanded rapidly , and the need grew to
standardize the teaching of ham radio
in schools . They re cently met with the
Division of Curriculum and Instruction and
the Media Telecommunications Unit and
obtained a commitment lor $12,000 to write

The smokestack-shaped structure on the car
roof is the first mobile antenna, invented by
Guglielmo Marconi in 1897. It was soon re
placed by the more modern "clothesline " an
tenna (so named because it looked like six
lengths ofclothesline strung between poles at
the front and back of the car). The familiar
whip antenna came on the scene only in 1937.

EDITED BY BRYAN HASTINGS KA 1HY

a curriculum on amateur radio to be taught
in NYC scnccts.

According to KA2NRA , " the curricular ap
proach will reach all grades , A curriculum will
help insure the continuation of a ham program
in a scncor even after its founder is gone. This
way, even a non-ham teacher can be showm
how to teach it .

" Once we get the curriculum written, it will
be piloted in six schools; two Blementary, two
Junior High, and two High SChools ."

Smith clearly sees the importance of execs
ing young people to ham radio. He says:
" ... since I am in guidance, one of the things
that concerns me is the career implications lor
the future ... if kids are 'turned on' to amateur
radio early enough, many will go into engi
neering, computer, or science fields where
we badly need people. I think that the ham
radio approach is a great way to move in that
direct ion,"

Oops!
Readers have ca lled to our attention
several omissions in the September Antenna
issue. The first is in the Letters department in
the letter t itled " Oversi ght"; the article
" Death on the Rails " is in the April '87 issue 01
Firehouse . In the art icle " HF Half-Sloper" ,
the 160-m coil takes 107 turns 01 #16 enam
eled wire, and the BO-m coil takes 60 turns 01
#16 enameled wire, 73 apologizes lor these
oversights.

Bagged Mag
Tired of carefully peeling 0" the mailing
label to read the Table of Contents? Sick of
having your magazine subjected to the va
garies 01 the weather and Postal Service?
Starting with the December issue, 73 sub
scribers will receive their maqanne in protec
tive poly·bags,

Circuits!
73 MagaZine Is reinstating Its Circuits
column in the December issue, after a three
year hiatus . Share your circuit with the ham
community and earn a year's subscription to
73 (subscribers will have their subscription
extended by a year) .

Finis
Keep your news Items rol1ing in . Items for
this month's column are courtesy of Westlink,
London Times , Chatter Bug, Designfax , and
the ARRL Newsletter ,
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ence!"
TS-940S
The new TS-940S Is a serious radio
for t he serious operator. Superb
interference 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
mult i-function LCD sub display
graphically illustrates VBT, 5SB
slope, and other features.

-100% duty cycle transmitter.
Super efficient cooling system using
special an dueting works with the inter
nal heavy-duty power supply 10 allow
continuous transmission allull power
output for periods exceeding one hour.

• High stability, dual digital VFOs.
An optical encoder and the flywheel
VFO knob give the TS -940S a positive
tuning -ieer

• Graphic display of operating
features.
Exclusive multi-function LCD sub-

Complele seroce mantJalS are ,wailable
lo r all Kenwood rransceIVers a1J(J
mosr accesso"es
Specrl,cal>Olls and pl/ces are stJblecr 10
change w'lrlOtJr nol/Ce Of obltgallOl1

display panel shows CW VBT, 55B
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 frequencies may be directly
entered into the T5-9405 without using
the VFO knob.

• aRM-fighting features.
Remove "rotten DRM" with the 5SB
slope tuning, CW VBT, notch filter, AF
tune,and CW pitch controls.

• Built- in FM, plus 5SB, 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. limrted warranty.

Another Kenwood First!
Optional accessories:
• AT-940 full range (t60- 10m) auto
matic antenna tuner e SP-940 external

speaker with audio fi ltering . YG -455C-l
(500 Hz). YG-455CN- l (250 Hz),
YK-88C- l (500 Hz) CW filters; YK-88A-l
(6 kHz) AM filter . V5·1voice synthesizer
. 50 -1temperature compensated
crystal osciltator e MC-43S UPIDOWN
hand mic. • MC-60A, MC·BO, MC-B5
deluxe base station mcs. » PC-1A phone
patch eTL- 922A linear amplifier
• 5M-220 station monitor eBS-B pan
display . SW-200A and SW-2000 SWR
and power meters.

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

KENWOOD
KENWOOD U,S,A. CORPORATION
2201E.Dominguez St.. long Beach. CA90810
PO. Box 22745, long Beach, CA 90801-574 5
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would happen so that the ARRl
would no longer have any excuse
for not giving phone contester and
Dxers (like myself) the use of SSB
between 7075 and 7100 kHz , so
we wouldn 't have to work cross
band on 40 meter phone to work
the OX anymore. You recall that
the ARAl board was about ready
to propose this to the FCC at one
point when the CW traffic hounds
in the so-called Transcontinental
Corps protested that these were
their frequencies. So much mail
flowed in to the Directors that they
quickJy backed away lorm their
proposal.

The plain and sad tru th is that
you are one of the lew old timers
around who is willing to consider
new ways of doing lhings.

Nets also provide satisfaction to
the busybodies and would-be dic
tetors in our ranks. Woe onto the
check-i n who fai l s to get h is
preamble exactly right!

Th e Mex i co eart hquak e
shocke d a number o f tralli c
ncurcs by proving that the NTS
was practically useless in such a
situation. Far from depending on
organized nels, the success of the
operation depended on the ad hoc
common sense of many amateurs
who adapted their operation to the
objective requirements of the mo
ment, which did not include the
use 01 organized nets or the abil ity
to use the standard preamble.
The lact is, the Mexican earth
quake operation was a model 01
efficiency, and it broke all of the
NTS rules at tne same time. This
was a pretty hard real ity for a lot of
the requla r traff ic hand lers to
swallow! Many of the most suc
cessful participants were DXers
and contesters equ ipped for 20
meters where the operation took
place, and they were more accus
tamed t o dragg ing s ig n a ls
through DAM. Since almost all
operati on was on SSB, it d id
little good to be a hotshot CW
brasspounder, either. And , 'inally,
nobody had lime to worry about a
proper preamble . A number was
good enough.

I should pause to give credi t
to nets like the Intercontinental
Traffic Net here . At least their
daily operations are much closer
to the' type of operation needed
during a massive eart hquake.
They do not require that check-ins
stic k to formal traffic forms . But
th eir regula r check-ins are not
usua lly the ones getting AAAl
Brasspounder l eague awards,
either. Finally, it turned out to be
very useful 10 speak English. And

Continued onpage 45
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NTS NOTES

HONEYDlTION?

Wayne, if you truly want to aid
the ham communi ly I have some
challenges lor you : Both 73 and
aST do a poo r job in an area that
represe nts half the world popula
tion and which controls some 70%
of the money. Yes, I'm talking
about the YUXYL world . a ST is a
little beller with their Yl column,
but in fact we are still guilty of ma le
chauvinism.

YUXYLs care more about ap
pearance than do OMs. I'm reler
ring to rigs, operating desk , and
outdoor antenn as. Consider the
possibility of ten dB trees, his 'n'
her rigs, packet palm trees. How
about a 73 2-meter marriage of
fer-get married via repeater and
win a paid OX honeydition to An
tigua.

The potential to double tne US
ham population is more real than
the con troversy , and divisiveness
of the codelno-code issue.

Bernie Coler KC7CP
Corvallis OR

1 1

Jim Buikema NR9G
Morrison n,

lng, high-speed CW, chasing OX,
or maybe I should say any form of
amateur radio operating. Myself, I
don 't care if I'm labeled crazy. I
Ihoroughly enjoy operating and al
so teaching amateur radio class
es. Amateur rad io is my hobby
that doesn't provide any barriers
that I've come across that I can' t
overcome. Hell , I had to try to
master 26 WPM CW to make me
crazy and obtain Ihat lunny call ,
and I did it! I'm proud 01 my 2 x 1
call and feel honored to be labe led
crazy.

You finally got me with your invi
tation to comment on the ARRL
National Traffic System in your 73
piece of April. Of course, the trat
lie could be batter handled by
packet, and some of it probably
will be. ARRL cou ld force th is to
some exten t by only making Bra ss
Pounders league certi fic ates
available to traffiC handlers who
use packet, and only list ing pack
et traffic totals at the end 01 sec
tion news columns in DST each
month . I personally w ish thi s

1 1

KUDOS

EXTRA

ETTERS

Ronald M.laPedis
Daly City CA

I have enjoyed the improve
ment in the magazine since you
(Wayne) have returned and look
lorward to more great articles.

John G. Boles KA6lWC
San Jose CA

IBRASS SANGER BROTHERHOODI
So what do I want out of ama

teur rad io? I want 2 meier and
440. Why do I want the local stuff?
Okay, I'm too cheap 10 shell ou t a
kilobuck up front and a hectobuck
a month tor a mobile prone just so
I can call the highway patrol when
I see someone in trouble on the
road .

I! it weren't lor the close-knit
amateur community where I work,
I wouldn't even be going for a lick
et . It's because of the encourage
ment 01 four folks in the amateur
club who are taking lime out of
their busy schedules to teach a
class after hours that I'm even try
ing. One of the big lures is the
open 440 repeater on lop of the
build ing.

So it 's up to all 01us who have
the knowledge to turn others onto
the brotherhood that exists be
tween us brass bangers. If you
ju st spend your lime DXing on the
advanced bands, you 're gonna
run out 01 contacts unless you
help novices work their way up . I
don 't have the time to get involved
in any com munity emergency
work, but you can bet your carrier
I'm gonna spread the word of how
amateur radio can make thi s a
bett er world for all 01us.

It's the people like you (Wayne)
who'll keep the rest of us interest
ed in the hobby. In fact , it was you
who got me building an IMSAI in
1975, which this leiter was wrilten
0 0.

Yes, I'm an Extra with one of
Ihose lunny calls as W2NSO calls
them . Perhaps Extras are crazy
from the code. Perhaps the old
saying, " You don't have to be
crazy to work here, but it sure
helps," can be applied to contest-

I~__----JI

IL.....-__I



The DM·4061 Dip Meter
Electron ic Equipment Bank

5 16 Mill 51. NE
Vienna VA 22180
Price Class: 590

A simple device offers a multitude of data. by Bill Clarke WA4BLC

"Education consists mainly in what
we have unlearn ed "

Mark Twain

Long ago. when hams buil l most 01 their
equipment, almost every one had a small ,

multipurpose tool . II was used lOr lesting and
aligning tuned circui ts , tuning receivers, mea
suring frequency outpu ts, checking for har
monics, plus designing and test ing antennas .
The device was not large. It could even be
held in the palm 01 the hand. What was il? The
grid dip oscillator-generally referred to as a
dipper.

Now that we live in the world of transistors,
there are no grids 10 dip. 50, the modern ver
sion al tha grid dip oscillator is the dip oscilla
tor. The principles 01 operation are the same.
Recently, I obt ained an EEB Model DM-4061

Dip Meter (osc illator), and was so impressed
that I felt I should spread the word . Actually, I
had been looking for a used dipper at the local
hamfests , but to no avail. Then I was out at
EEB (Electronic Equipment Bank 01 Vienna,
Virginia) and saw a bra nd-new one for an af
fordab le price 01 $90.

I can't say the packaging is impressive, nor
was the pla in wrapper, but when I opened the
unit to install the nine-volt battery, I was im

pressed. The mechanical design and layout 01
th is p iece of equipment will eucw it to operate
in a stable manner and prevent damage il it
receives a little rough trea tment. The single
weak point is the plug-in coils, which are
Iragile and exposed, thus easily bro ken. This
tends to be the same problem lor all grid-dip
oscillators and dip oscillators.

After I put the cover back on the dipper, I
turned it on and listened lor the oscillato r

signal on my Kenwood T5-430. Sure enough,
there it was, and right where the color-coded
dial said it would be. The frequency tuning dial
on the dipper is color-cooed to correspond
with the color coding of the plug-in coils.

Like eu new toys, I went right to work using
the dipper. Since it put cut such a nice signal, I
decided 10 put i110 work and align my Drake
TR-3. I opened my service manual for the
Drake to check whal frequency I should set
the dipper lor, and proceeded to ali gn the
receiver section as instructed. For HF receiv
ers, the dipper puts out a stable signal, ideal
lor the purpose 01 receiver alignment.

Tuned Ci rcuits

Next I di d some sniHing around in my linear
amplifier project. SniHing? That's what it 's
called when you probe around the inside of
erecrrcorc eq uip ment with a test device.

l "T ' O\P ME"T ER
. ""._,

c

_ II OMll ""'OCllI a•....,,,- ,--,- -

e

.~

Photo A. Dip Meter with six plug-in coils.
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Photo B. The DM-406/ Dip Meter.
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IN MINN.: (612) 535·5050
SERVICE: (612) 535·7533
TElEX NO.: 650 329 9719

MCI MAIL: TNT

KENWOOD T5 9405
Dx-ceue nce! Top of the line
transceiver for the serious operator.
100% duty cycle xmtr. High stabili ty
dual d igital V fO's. Graphic d isplay
o f operating features. 40 memory
channels.
CALL TNT FOR QUOTE!

TEN-TEC PARAGON
New 200 watt fu ll featured HE
Digital transceiver for the operator
who needs the ultimate! Gen.
coverage tcvt. M icroprocessor
controlled. 62 memory channels.
aSK for CWo
CALL TNT FOR QUOTE!

CIRCLE 23. ON READER Sf:RVICE CARD

peaks at 1.9 MHz, 3.9 MHz, and 7.2 MHz
just where they were supposed to be.

There are many otner uses for the dipper.
Among lhese are: testing antenna traps,
adjusting antenna tuners, making feedhne
adjustments, setting mobile HF antennas,
tesl ing tuned circuits in receivers and transmit
ters , or checki ng just about anything that
can be considered tuned . You can even
test crystals.

Ahhough the dipper performed quite well at
HF frequencies, it fell off in the VHF range.
However, this should not be discouraging.
Generally, the only lest equipment thai works
well in the VHF region costs lots of bucks and
is quite scpnrsncared. For general HF ham
usage Lthink the EEB Dip Meter is well worth
having . •
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ICOM IC761
New ICO'v\ superior HF transceiver.
Built-in AC supply. Built-in automatic
antenna tuner. 160-10Nv'general
coverage tcvt. Passband tuning p lus
If shift. a SK up to 60 WPM.

Mochel 585

CALL TNT FOR QUOTE!

SEE THE SERVICE

NEWALINCO SASE FOR Once you buy your

DUAL lANDER! " Cherry " p reviously
new rig ... who w ill

take ca re o f it
It' ll knock your socks owned eq uipment . fo r you?
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transmitter and amplifier . Using the plug-in
coil as a sniffer, I placed it near the output of
the final stage. Then, tuning the frequency
dial, I looked for indications of output. Natural
ly, there was an indication at the carrier fre
quency, and fortunately none of any signifi
cance at any other frequency.

Testing

Now that the amp was ready, I thought it
would be good 10 check out lhe antenna. I
used a set 01 dipoles on a single feedline for
160, 75, and 40 meters. I constructed a small
loop of wire, about an inch in diameter, and
attached it to the shack end c t me coax line .
Then I turned the dipper on and set the func
tion 10 esc. I placed the sni ffer coi l inside the
loop and turned the frequency dial. I found

Seems r was having a little problem in getting
the tuned input circuits set up.

I began by plugging in the 8 coil (3.3 to 8.0
MHZ) and advancing the sensitivity control
unti l .8 registered on the dipper's meter.
Then I moved the coil close to the tuned input
circuit and slowty rotated the frequency dial
unt il I saw the meter dip. I checked the
frequency on the orange scale of the dial
it read 2.9 MHz. Using a non-conductive
tun ing wand, I proceeded to make adjust
ments to the coil in the tuned cinnt. After
moving the coil slug, I again checked for dip.
The first time I found the dip at 3 .5 MHz, the
second I got on the money-3.8 MHz. Quite
handy indeed. The dipper saved me a lot 01
time and kept me from tuning the inputs with
the amp wor1<ing.

I had never completed hooking up all the
taps on the final plate coi l of my amplifier, so I
used the dipper to determine proper tapping
of the plale coil.

The dipper's meier showed .8, and I placed
the plug.in coil near the plate coil and turned
the frequency dial until I gol an indication (a
dip). I read tne dial frequency, and then moved
the tap as necessary to Change the resonant
frequency. Tap for more coil to lower the rre
quencyot resonance, less coil to raise it. Don't
forget that the capacitor settings will vary the
resonantlrequency considerably.

After checking each band 's input, retun ing
all of the m, and making the necessary coil
taps on the plate coil, I warmed up the amp. It
was time to check operation.

Once I verified operation of lhe amp (in oth
er words it amplif ied), I checked lor parasitics
in the final section. I turned the dipper off and
set the function switch to osc. then keyed the

CONTROLS

Main Tuning: frequency dial with sil( color coded

bands corresponding to the coli in use.

FuOClions: OSC-dip meter or absorpt iOn

meier

10'00-2 kHz modulation added to carrier

BAfT-etlecks battery

Sensitivity: on/oH and oscillator ouipctrever

Meltlf: 100 rnA rnovernent

Earphone Jack: lor monitoring AM signals

Frequ8r"ICY Range (in 8;_ ranges):
A-l .5104.0MHz
B - 3 ,3 10 8,0 MHz

C-6.8to 18 MHz
O·181047MHz
E ·45 10 110f,AHz

F·l00to250 MHz
Mod ulation: 2 kHz
Xtal Oscillator: 1-15 MHz (must be in FT·243
-.,

Power Supply: e-ven internal battery

Coosumptiofl :2 rnA maximum

Solid state Devices: 21ransistors and 1diode

Dimensions: &o71S" _ 2-9/16" x 2.0 '

Weighl : 1.1 Ibs .

SPECIFICATIONS
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Jon Enoch VE7JON
S·JJ.C·(I) RR# /
Kelowna, RC.
Canada V/ Y 7P9

The Tesla High
Fre q ue nc y Transformer

A unique demonstration of electrical resonance
for the experienced hobbyist.

T he spark-excited Tesla high-freq uency
transfo rme r provides a display thai

leaves most fi rst-time observers wide-eyed
and speechless. Although it won't find too
much use in the hamshack , it provides such
an awesome demonstration of electrical reso
nance that one would make an ideal ham club
project . The working of a transformer offers
a unique visual aid for teaching a new ham
candidate resonant circuit theory as he ob
se rves a crackling eightee n-inch spark dis
cha rge itself into the air.

Just to refresh your memory . a Testa- Is a
unit of magnetic fl ux. My first coil was buill
around a commercially ava ilable neon sign
tra nsformer. These units are usually rated
around 30 10 120 rnA and come in va rious
voltages. A 7500 to 15000 volt unit is perfect
for a 3O-inch coil and wi ll produce a corona
anywhe re from 12 In 20 inches in length.
These transformers can usually be fou nd at
sc rap metal yards or pulled from discarded
furnaces. Mine was a surplus unit given to me
by a local ham. Referring to Figure I , the
Testa ' s secondary may be considered a trans
mission line of" wavelength. As the ca paci
tors (A ) are cha rged by the neon tra ns
former's secondary (8) their voltage brea ks
down the spark ga p (C) causing the capacitors
to d ischarge through the Testa ' s primary in
an oscillatory fash ion. The Tesla secondary is
made resonant with the primary so that the
excited primary causes the secondary to os
cillate in resonance . This in turn generates a
high voltage with suffic ient magnitude to
cause a co rona spark d ischarge at the sec
ondary's top electrode (D).

Construction

After you have acquired the transformer,
begin work on the Tesla secondary . Lo cate a
30- inch length of PVC (or similar materi al)
sewer pipe abollt6 inches in diameter. Th is
materi al must have good dielectric proper
ties, Beware o f materials that could melt or
carbonize due to arcing. The pipe should then
be taken to a shop or fellow amateur who is
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equipped with a lathe since the tube must now
be trued and th readed its full length with 20
shallow threads per inch . These grooves will
serve to hold the secondary winding which is
wound with one co ntinuous length of #26 or
#28 colton or enameled wire . Ideally, this
winding would be applied while the tube is
still o n the lathe, while the operator feeds the
wire from a spool onto the grooves. In my
case, I rigged up a small motor with a reduc
tion gear to rotate the tube while I applied the
winding . This was necessary since my tube
was turned on a lathe out of town .

Photo A. Completed res/a primary and
secondarv coils.

After the winding is completed the entire coil
is given 3 or 4 coats o f shellac and allowed to
d ry betwee n coats. Th is prevents arcing be
tween adjacent windings. A 6-inch gong from
an electric bell or, as in my case, an alu
minum ashtray , make a good top elect rode .
Drill a small hole in one end of the secondary
and pass the last few inches of the winding
th rough the hole to the inside of the tube ,
where it is soldered to the underside nf the top
electrode . The electrode is then glued with
silicone sea l to the top of the seconda ry 's
form. The Tesla secondary is now complete.

The Tesla primary consists of approxi
mately 8 turns of #6 gauge copper grou nd
wire which is commonly available at most
hardware stores. About 40 feet will be needed
for ou r purposes . This wire is wound o nto a
wooden fonn , the construction of which I
will nnw describe.

Begin construction by cutting two identical
wooden rings from a 1.4 sheer of ~ inch
plywood . The outside d iameter of these rings
measures 18 inches, whi le the inside diame
ter measures I I inches-thus the width of any
given part o f the ring is 31,7 inches. I cu t my
rings with a common hand sabre saw. When
both rings are co mpleted, place one atop the
other and tempora rily scre w them together in
alignme nt.

Nex t, mark and drill twelve 1,7 inch holes
through both rings at I~ inch centers from
the outer ring edge. Tbcse holes are equally
spaced around the ri ngs (see Figure 2). Now
cut twelve l-foot lengths o f If:! inch diameter
wooden dowel. When this job is finished .
insert the 12 lengths into the holes previously
drilled into one of the rings. You wi ll now
have one ring forming the base of a cage with
12 rods sticking up into the air. Now place the
second ring on top of the fonn and gently tap
the top ring into place with a mallet. White
wood glue shou ld be used on all dowel ends.
You shou ld now have a kind of round woode n
cage on which you wi ll wind the primary coil .
When the woodworking is complete, give the
entire assembly 2 or 3 coats of shellac, allow-
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sided copper clad ci rcu it board with the outer
edges etched away to prevent arci ng might be
another possibility. Although I haw nOI per
sonally gone th is route. I would be more than
happy to hear from anyon!.' who has Ir ied this
method .

To keep damagi ng high frequency currents
out of the neon transfo rmer's secondary,
where they could break down the insulat ion
on the wind ings, pi wound radio freq uency
chokes must be used . These can also be made
by winding sma ll. empty wire spools slipped
onto a spare piece o f wooden dowct. Refer 10

the circuit d iag ram for placement of these
cho kes. A spark gap can be made from 4
pa rall el copper plates about 2 inches in di 
ameter. I used two adj ustable capacitors from
an old transmitter , The capacnors consisted
of two round metal d isks w hich could be
adjusted for spacing. I used tw o of these ca
pac irors in series to fo rm my spark gap. It
funct ions very well . A method of adjusting
the gap size is required 10 trim the frequency
du ring tu ning up of the te-la coil.

Hooking It A ll Up

After you have completed bot h primary
and secondary and acquired all other pan s,
sian hookin g the Tesla coil together. Find a
spot where the coil will not be d isturbede-my
Testa coil is pe rmanently ins tal led in my
basement , away from the probing ha nds of
my two ye ar old daughter. A few words of
wa rn ing are in order here : The vol tage you
arc about to wo rk w ith he re is very dange r
ous. Be extre mely care ful. A neon sign t rans
forme r with a seco ndary rated at 15,000 volts
at 120 rnA cou ld easi ly provide a fatal shock.

Place the primary on some non-conduct ing
male ria l. My coil sits on lOp of a table cov
e red with formica . Ne xt. place the secondary
in the center of the primary . The bottom end
of the secondary and the m idpoint of the pri 
ma ry are connected together. This po int is
also connected 10 the case of the neon sign
t ransformer. Connect the two rad io freq uen
cy chokes to each s ide of the neon trans
former's secondary. the other end o f the
chokes connect to the spark gap. The capact
tors are then connected in series w ith the
Tcslu's prima ry and spa rk gap. Check the
d iag ram for clarity on this point.

A variac mu st be used 10 slowly bring up
the power on the neon transformer's primary .
Otherwise. switching the unit on 10 the line at

Comi"ul'd 0" /'(Jf(l' J J
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Fig. 2. Construction diagramfo r the Testa high-frequency transformer.

2pix Fx R

Where C equal s capacity in farads
F equals Frequency (60 Hz)
R equals impedance (from rnc former
calculation)
My ci rcuit required a capacity of .01 uFo

Because neon transformers have a center tap
on the secondary g rounded 10 the case, a
sy mmetr ical pri ma ry c irc uit ba lanced 10

ground is req uired. Conseque ntly, IWO .02
uF capacitors connected in series must be
used to get the .01 uF value.

Capaci tors must be of the high vo ltage
type-s-either mica o r oil-filled surplus ty pes
may be used . The operat ing vo ltage on my
oil-fi lled types we re ra ted at 8("M) 0 volts. You
can make capacitors from glass plates cov
ered o n borh sides with tinfoil. However . in
some applicat io ns the heat gene ra ted may
crac k the glass and blow the capaci tors along
with the t ransformer. Alternatively. double

do a litt le figuring in order to find the re
qu ired capacity val ue . First . di vide the trans
former's secondary voltage by the po wer rat
ing . For e xample, my transformer secondary
was rat ed at 7500 vo lts @ 30 mA o thus El l
implies an impedance of 250,OOO Ohms. You
will need 10 plug this value into the follow ing
formu la 10 find the capacitor' s va lue:·1

o

1 3 / 4 in.

o

I r in.

18 in.

o

DRILL 12 l iZ in. HOLES TO ANCHOR
DOWEL RODS WHICH HOLD THE
PRIMARY WINDING

o

3 liZ

SIDE VIEw-
TWO RINGS, ONE ATOP OTHER IN
PREPARATION FOR DRILLING HOLES
THROUGH BOTH RINGS

FiX. [, Circuitrvfor the Tesla hixh1requency
tranformer.

ing each COOl 10 dry be fore applying the next.
Now lake the length o f #6 coppe r wire and
wind onto the wooden form about Sor cturns
spaced about I in•.h between wi ndi ngs.

If the windings are applied tightly. the coil
....'ill stay pu t without any coaxing; howe ver,
if loosely applied, you will probably need to
rape the windi ngs into place w ith electrical
rape. I don' t real ly recommend the latter pro
cedure. I anchored each end of the primary
with plast ic lie-wraps. Alligator clips will be
used later to apply power 10 the primary be
cause they arc easy 10 adj ust when tuning the
testa Iran former. With the completion of the
primary, you are now 90% home !

Photo B. High vo ltage discharge from secondary 's top electrode.

Circu it Details

Depending o n the rating of the transformer
you use 10 furnish the power. you will need 10
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Signal Strength Reporting

Revisited
An update on signal streng th reporting
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£ XTIlEOl ELY ST liONG S I GNAL

GOWVlllT IONAL STANOAlIO "S-g"

PAINT SIGNA~-- BAlltL Y READAB~l

An AnalJsis

Figure I shows typical levels o f s ignal
strength e ncou nte red in ha m rad io . re
ferred 10 as the standard DBM o r milliwatt
dec ibe l scale . Readi ng the fig ure fro m
the bottom u p ward - firs t, we see (or
hea r) the inherent noi se generated in the
input circuitry of the receiver. Of COUfSC .

this is dependant upon several pa rameters .
includi ng the bandwidth. but for ou r pur
poses , we can assume these 10 be fairly
consta nt among rece ive rs of mode r n
design. Typically . th is is the noise that we
measure if we place a fifty-Oh m resistance
across the antenna term inals of the receiver.
For practical purposes , a onc-temrowan sig
nal ( 10- 15 walls) would be a ba rely percepti
ble sig nal, whereas. a 100 na nowan (1 0·7
wan s] level would be ex tremely strong. We
still d isregard any readings stro nger tha n thi s
(see Figure I).

Figu re 2 follows di rectly from Figu re I .
Here , we have el imi nated some unnecessary

this is d ifficu lt for the average ham to
mea sure . so. o ver th e years th ere has
been li tt le co nformance to th is or to any
ot her s ta ndard of signal st re ngt h level.
Wh en te s ti n g th e se n s i t i v i t y o f te n
popular rigs. a range o f meter readings was
fou nd at S-9 va ry ing from 20 microvolt s to
265 microvolts-a d ispa rity of more than 20
decibels!

' M DB MS NS-UNITS REOlAR IlS
-.. .. , " E ~ TlI £Il E LY STRONG S IG NAL"
- >0 .. • ' STliONG S IGNA L"
-.. "

, " ~OOERATtLY STRC~ S I GNAL"

-" " • " GOOO S IG NAL"
C-71 " Cc.. VENT 10.....L STANOAliO o S_ g O)

-u >0 , "fAIRLY 0000 S l GNAL"-.. .. • " ,A l li S I GNAL"
- 181 "

, "WtAK SIGN AL"
- 1 18 "

, "YEllY WtA~ SIGNAL"

- 12' U , "'AlI1T SlGNAL• ....IlELY PERCEPTUU: "

-- In • IIIIIIIRECEI VER SACKGlIOUNO NOI SE

(AVC , AGC) circuits. As soon as designers
de veloped ci rcuitry which pro vided an AVC
voltage more or less proport ional to sig nal
strength, it was obvious thai ham rece ivers
would have a meter providing a measure of
this vo ltage. The early sig nal strength meters
had nine equal scale divisions so that the " cry
strongest s ignals read : 9. The first new re
ce iver thai I ever bought , a Brcting 14 . has
that type of S-meter. This was a logical
system-and all that remained was for the
engi neers to develop a l inea r, decibel mete r
circuit.

Alas! At that poi nt the picture became
cloudy . Apparently someone (was it a mar
keting man?) po inted out that hams would
appreciate reports of super s ignal strength.
All that was required to achieve this (and thus
rui n a rational plan) was 10 put the S-9 mark at
the midd le of the meter scale. Then all signals
stronger than this would be measured in dB
above S-9! In thi s context. the term dB has
lost all logical meaning-it does not mean
decibels, or anything else concrete .

If you doubt this . just tum on a linear am
plifier with 10 decibels gai n sometime and
ask your contact to tell you what his S-meter
inc rement was. He ' ll probably read 20 dB. at
least! Actually . there is a standard us ing six
deci bel S-units and defining S-9 as 50 micro-

vo lts R.M .S . across
a resistance of 50
O hms. How e ver .

I'lEOlAlI ~S

N' VOLTS

" " WATTS N' ". OIlMB)

• h -) ,~ 2.2U-l
-U 1.- t U'~11 ' .17.-2

-" 1.-S lI~W 2.2"-2

-" 1.-6 '0' ' .17.-)-.. 1.-' I UlIIf 2, 2t. - ~

->0 h-S UNW 1 . ' 7. - t-.. 1.-9 ,~ 2.2U-t

-" 1. - 11 I U"'" 7 , ".-S
-n S. - lI >ON 51."- 6-.. 1.-11 UN 2.2t.-S-.. h-12 m 7.17.-6

- 118 h-l) uerw 2. 2"-6
-11' 1.-U UN '.".-1-12' 1.-15 ". 2. 2U- 7

H as there e ve r been a measurement
subject to greate r abuse and ridicu le

than the s imple process o f giving our fellow
hams en-the-air s ignal strength reports? . 'Fo r
practi cal purposes. the RST system. as prac
ticed today. is a farce-yet it's the most com
mon exchange be tween s ta tions . Conse
que nt ly . me an ingl e ss guesstimates echo
endlessly through the ether, " says a recent
article.

A review of the history of this method can
po int to a solution. namely . an improved
method o f signal st rength repo n ing which is
both simple and quali tatively re producible.

A Ur il{ History

In the beginning , ham receivers d idn't have
Scmeters. Also, they didn' t have automatic
gai n controls so the selli ng of the vol ume
control was used to provide a crude indication
of signal st rength . In fact the first receiver
that I used (National SW-3) had nine numbers
on the volume cont rol knob for thi s pu rpose!
During that era the reponing system used for
radior etcpbone was the QSA- R system . QSA
5 , R-9 meant 100 % readable and maximum
sig nal st rength.

The next improvement in the reponing of
signal strength foll owed upon the heels of the
introduction of automatic volume contro l

Fig. f . Typical levels ofsignal strength. Fig. 2. SiWIOI strength in the RSTs'ystem.
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" In the beginning . . .
the setting of the volume

control was used to
provide a crude indica 

tion ofsignal strength. In
fact the first receiver that
I used had nine numbers
on the volume control for

th is purpose! "

T he S-meter c i rc uits normally used
in transceivers are su fficie ntly l inear in
dec ibels to se rve our purpose and some
a rc actua lly qui re good in this respect.
We really only have 10 set the calibration
a nd zero adjustments of the Svmetcr so
that the strongest s ignals read full scale
and so that the mete r reads ze ro when a fi fty
Ohm res isto r is placed across the antenna
terminals!

If a n R .F . auen uetor is ava ilable the
ni ne fi du c ial m a rk s ca n he p lac ed a t
te n-dec ibe l intervals on the meter face .
(For this purpose . a transparent overlay
of Sara n -W rap or o the r tr anv parcnt
pla st ic ca n be used . T ho se who a le a
litt le mo re ve ntu resome can usua lly find
a mete r which can be added externally
in se ries wi th tbe regular Svmcter . so
thai nothing else in the transceiver need
be d isturbcd.j If an R.F. uncnuator is
not availa ble . calib ration marks can
s ti ll be added . In th is case. the nine
fid uc ial marks arc just spaced eq ually
a cros s th e di a l fa c e . H e r e . we arc
tol e rat ing the nonlin ea rity inherent in toc
d B meie r readi ngs fo r the specific r it':
being used .

Results

I have used the general method described
for several years now . and the benefits,
in terms of simplificition and constsrcncy
o f sig na l s t re ng th repo rti ng have bee n
qu ite g ra t ifyi ng. It is a real pleas ure to
g ive compara tive repo r ts on d if fe rent
receivers and nol to have the 20 decibel
dispar ity.

each. The zero reading wou ld apply when a
fifty-Ohm resistance is placed across the an
tenna terminals 10 the receiver. The NS-9
reading .....ould co rrespond to the strongest
signa ls hea rd .

However. there is a simpler. less exact
way 10 realize the advantages of nine-steps
signal strength reporting ......hich docs not
req ui re the usc o f add it iona l ci rcu itry.

\

., S- Uni ts" wh ich arc in common use . Corre
spondi ng ly, there is a " d B-NS" col um n
which indicates signal strength in decibels
above receiver noise.

Application

Now. ho w can we apply a ll of this history
and theory 10 the typical ham radio environ
mcm?

The most rigorou sly exact way 10 measure
signa l strength in NS -un ils would involve
the usc of a ci rcuit wh ich reads linearly
in decibels . The circuit gai n would then be set
so that the me ier ind icat ion would sho w
nine equal scale d ivis ions of ten dec ibels

Novice Enhancement opens up a
whole new way for novices to com
municate. To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best per formance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance
doesn't speak for itself.

Nowthat
you canspeak,
talktoLarsen.

~,sen Antennas
The Amateur's Professional '

see your favorite amateur dealer or write for a free amateur catalog
IN USA.: I..men Electronics. ioc. , 11611 N.E. SOlh Ave.. PO. Box 1199. \o'anctM.rYer. WA 98668. 206-573-2722.
IN CAPWlA; CanadiMI L.men Eb:b0llil;$, llll.• 149 West 6th AY8tIUe.~. B.C_V5Y 1K3. 6G4-8n-8517.

data and we have also assumed that the
faint, bare ly readable s ignal is len dec ibels
above the recei ve r backg ro und noise . In
Figure 2 the labels shown under REMARKS
are directly quoted from the ARRL hand
book ' s de fin it ion of Sig nal Strength in
the RST system. It is interes ting to note
that under the simple assumptions which
we have made, there a re just nine levels
of signal strength and that these levels are
neatly arranged in le n decibel steps (see
Figure 2)!

I have chosen to label these "NS-Units"
or, nine-steps unus, 10 differentiate from
the conventional. la rge ly mea ni ngless,

CIRCLE 2 3 ON READER SERVICE CARD Reference:
I Robert J . Zavrel, lr., " A Calibrated

S-~fcler'·. Ham Radio . January 1986. "
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" There are thousands
of interesting, exciting

people out there. "

EVER SAY DIE

Communication Po wer

Amateur radio gives you the
power to actually communicate
with Sarawak, not just get a signal
report arid a OSlo You can talk
with hams in Kenya who remem
ber the way it was. Not to disturb
your pol itical convictions, but you
m ight even ask som e South
African hams their perspective on
what's going on there- I think
you ' ll be surprised to learn their
viewpoint and get an ink ling as to
now much bias we live with here
from our liberal press.

You know, we make fun of the
Soviets and their practice of twist
ing everything to present the dis
torted view they want their people
10 believe . Unless we open our
ham communicat ions system to
othe r parts of the world we have
no way of judging how distorted
our own view is.

The same goes for other coun
tr ies , too . I'm writing this in
Len ingrad. so I'm keenly aware 01
how nme communication there is
between America and the Soviets.
It's going to take a lot of persia
terce to get them over their fear of
openness-despite Ihe recent ad
ven t of glasnost, which means
" openness". Can we ever get
them to actually lalk about them
selves over the air?

For a communications hobby
it's amazing how little actual com
municating we do.

Let's make today the firs t day of
your real ham career . Get a pad ,
pencu, an alias and gel crack
ing...see if this doesn't make ham
ming a lot more fun."

problems of many African coun
tries in the morning papers and
watching specials on TV .

When my mother was young
she met Osa Johnson while vaca
tioning in Vermont-Dsa married
Ma rtin Johnson , an explorer ,
when she was around 15 and went
with him to Afr ica, where they
made movies 01 what they touno .
The Mart in and Osa Johnson
movies went over big here. The
1920s and 30s Africa, which had
been that way lor tbousancs of
years, is now gone-forever: a
land of pigmys, women with rings
around thei r necks to st retch
them , plates in their ears .

Look for Andy 9MBPV and ask
him about the head hunters just
one generation ago . Ask about the
long-house villages. Ask about
the 3O-foot croc in the Sarawak
River piCking ott kids swimming in
the river and the mystic they
brought in from Indonesia 10 help
find it .

power or worse propagation? And
for what? I don't even know where
my 300 + countries of aSLs are
probably thrown away sometime.
The real fun of amateur radio is
the communications it provides,
not certificates or a listing in OST.
There are thousands of interest
ing, exciting people out there-all
you have to do is pry them out of
their shells .

You know, what seems like an
endless number of hams on the
bands will start sorti ng itself out
into friends once you make con
tacts interesting for others. v cu'n
find them lOOking for you and
calling you-and their page com
ing out of your file and gradually
fitted as you learn more about
them.

If you're info DXing you might
ask how things have changed in
their count ry in the last twenty
years or so. We've seen change
here in America , bu t it's nothing
compared 10 what 's been happen
ing in many ctner parts of the
world. If you're lucky enough to
talk with someone from Afr ica ,
check out what's happened there!
The changes in most of Africa just
in my lifetime have been incredi
ble-going from a mysterious
dark jungte co nti nent to one
where we're reading about the

about themselves, the more inte r·
esting you're going to be. The
more you talk, the more boring the
contact-usually. Of cou rse, if
you find you both have an interest
in guns, collecting comic books,
match book covers or antique
marbles...you 're flying.

I suppose you're so used to be
ing regimented by the League that
you're going to want me 10 print
special log pages for you with
spaces for the call , name, town ...
and so on . Give me a break!

Maybe this new aspect of ham
ming will gel you off the kick of
moving from one lousy pileup to
another, swapping cau teners and
a report and moving on. Look, you
know as well as I that your signal
can be heard anywhere in the
world on the OX bands, so why all
thi s macho beatin g you r way
through pileups? Are you really so
insecure that you have to prove to
the wortd that your rig can cream
some other poor ham with lower

By the time you get through ask
ing about the town, what he's
done and other inte rests. the band
will probably be changing. File the
page by call so you can l ind u tne
next time you hear him, and carry
on from there . One look at the
page and the whole contact will
come back to mind just as if it was
yesterday-even after a couple of
years. You'll find the chaps you
contact are turning into peopte in
stead of just a line in the old log
and a OSL card . It's also handy to
keep a cross-index of the chaps
you've worked on top of the pile of
notes, so you don't have to th umb
through to see if you've worked
someone.

might get me going.
The l ime was when you could

ask someone what they did. but
now. with almost all hams being
ret ired, it's probably better to ask
what they used to do, It doesn't
hurt to ask if they have any other
hobbies or mterests-ct've gol a
lew, bu t I can', remember the last
lime anyone asked ...1968, I think
it was.

Oh. you'll run into some hard
core cases- chaps seemingly
with no interests whatever. II yo u
ask how many grandkids they
have you' ll unloose a torrent. I gol
started rate, so I don ', have any,
but you ask my wife, Sherry, about
her grandchildren and you 're set
lor the next hall hour. She's got
eleven of 'em! Making notes?

Up With People

This may be a new concept, but
you're making contact with pe0

pl e-rea l live people . I kn ow
you've recognized this on some
level of awareness in the past, but
the log book approach tends to
make us think in terms of working
"stations"- where we think of the
ceuietters rather than the person.
You tell your wife you worked Ger
many, no t an interestin g chap
named Letner Werner in Stuttgart
with the call DJ1BZ. You 're going
to be talking with people from now
on , not just places and call letters.

On the page you're going to
make notes of anything of possi
ble interest your contact men
tions. What's of interest? Ahhh,
there's the secret. Who is me
most inte resting person in the
world to you? Yourself-haven't
you noticed that's whO you talk
about all the lime? So, if you want
to be fascinat ing to contact, all
you have to do is steer the conver
sat ion toward gelling th e other
chap to talk about him self. You
make notes.

Okay-he'll tell you where he
lives. Fine, you don't even have 10
ask for that. You know, I've men
tioned I'm located in Peterbor
ough, New Hampshire, a dozen
times in every contact for twenty
five years now and maybe two
chaps have ever asked me about
Peterborough . Ask me how come
I'm living there and you'll get an
interesting story. Ask me what' s it
like around Peterbo rough and I'll
tell you about having one of the
largest A&Ps in New England- More Props

about the McDowell art ist 's col- Have a road anas at hand for
ony which brings all sorts of fa- stateside contacts and the best
mous people to Our Town. I might work! atlas you can find fOf OX.
even mention that Our Town was Then , when you talk with Homer
written about Peterborough-in Sawtelle W1KPL in Jaffrey Cen-
case you're familiar with the fa- ter. you can ask him about Mt.
mous play by Thornton Wilder. Monadnock , wh ich is near his
Peyton Place was wntten about town. You might find out that the
Gilmanton, New Hampshire. You nearest movies are in Keene or
making notes? Nash ua-and that the Monad-

You don't have to bother with neck Inn is a pretty good place to
notes on the weather-that's just eat , if you 're in the neighborhood.
blah blah-like a recitat ion of my If you fly, you might drop in at Silo
rig model. Of course, if you ask me ver Ranch airport in Jaffrey.
what I like best about my rig, you The more you get 'em talking
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Continued from page 4

class from now on and we're go
ing to use a whole page 10 keep
notes. 11 won't break you. OoPS.
there go some yellow pads lrom
work .

•
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One ofSn.wlt'r ·s Full-furor ...'idt' band antennas.

The three models, FB-1 60X , FB-75/80X,
and FB-40X are constructed of high quality
materials including space-age plastics and
corrosion resistant, non-ferrous metals 10
provide low weight, low wind drag, and weatn
er endurance for years. They also include opti
mized feed modules for near earth installa
tions . Also included are SQ.239 connectors to
interface with a 50 Ohm coaxrat transmission
line and a pair of PL-259 terminated antenna
radiator elements with end insulators and tie
point eyelets.

The Snyder Full-Band tm antennas vary in
cost: model FB-160X is $344 ., The model FB·
75/80 is $230., and the model FB-40X is$180.
For further mformation contact Poynlek Asso
ciates, P.O. Box 741, Placentia, CA 92670;
714-993-7525. Or circle eeeoer Service card
number 151 .

chronous, serial 110 port . UTU-XT/P now oper
ates HF PACKET; along with CW 6-99 WPM;
ATTY from 45-300 baud; ASCII from 11().3oo
baud; and AMTOR, MODES A, B, and L The
user's programmable parameters allow you to
specify shift and baud rate, vary Mark and
Space tones, and change the center frequen
cy and bandwidth of the CW detector, Since
UTU-XT/P is microprocessor based, it has 0p

timum filter sellings lor each mode, shift, and
data rate selected. It also has the added fea
tures of push button selectable mUltiple RTTY
shifts, and Iimiterflimiterless operation for
maximum sensitivity. A ta-pcte . pro
grammable, switched-capacitance input fitter
is optimized for each selected shift. The sus
gested retail price is $290. For more informa
lion write Of call , Kantronics, 1202 E. 23rd
Street, Lawrence, KS 66046; 9 13·B42·n45.

POYJIo,EK
The Snyder Full-Band tm antennas for the

160, 75/80, and 40 meter bands allow maxi
mum use of modern, broad frequency range
transceivers and " no tune" power amps to
1000 watts. These wideband antennas for the
low HF bands are based on patented technol
ogy and eliminate the need lor antenna tuners
and special radiator networks.

KA~,RO:-;ICS

Acc elerate your TNC·l o r TN C-2 into
2400 bps with the Kantronics 2400 TNC
Modem . This add-on modem mounts
directly above your TNC , and adds 2400
bps pac ket, while re ta ining 1200 ba ud
packet operation with your original unit. The
suggested retail price is $149.

7he Kanoonics UTU-XTm,!(/em.

Among the features of the control unit are:
10 memories for each band, memory and pro
grammable band scanning, and crossoano
operation. Band units are available for 2 me
ters (25145W), 10 and 6 meters, 220 and 440
MHz, and 1.2 GHz. The
basic control units, mt
crcpnone. and external
speaker retail for $589.
The band units are avail
abl e separa tely .

UTU-XT/P features user programmable
parameters, over 100 software commands,
and an A5-2321TTL jumper for universal com
patibili ty fa any compute r wi th an asyn-

ICOM's new IC-u2AT
is a pocket- si zed 2m
hand-held designed to
cover 139-174 MHz on
r ece ive and 140- 150
MHz on transmit. The Mi
cro features ten memo
ries to store frequency,
offset and access tone;
an LCD readout on the
lop panel; scanning ; 1
Wall rf output; and 32

built -in subaud i b le ThdCOMIC-1.l2A
tones. The HT weighs Ih VHF FM transceiver.
pound and measures
2.3" x 5.6" x 1.1". It's price is $329. For more
informatio n contact ICOM America, tnc.,
2380-716th Ave. NE, Bellevue. WA 98004:
206-454-8155.

CALLBOOK

(COM
The IC·900 is a six-band VHFIUHF mobile

transceiver system featuring fiber-optic con
trol of remote " band units." The compact con
troller, which measures only 2.9" x 2" x l " ,
can be placed in any convenient location near
the operator, while the band units reside in
some other spot in your vehicle (such as the
trunk). The band units are connected to the
controller by a fiber optic cable to eliminate rt
feedback.

Want to aSL trose new contacts? Then you
need the caucookt

The 1987 North American and International
cenecoee list calls. names and mail ing ad

d res 5 e 5 for r~""'~""=""=";'''''.
over 950,000 Ii- _~.........
censed ama- 1988
leurs in coun
tr ies around
the world. In
addition , they
include Inter
nalional Postal
In f or mati on ,
Worldwide
QSL Bureaus.
Standard Time
Charts, Prefix
es 01 the World,
a Ce nsus of The /988 RUfJioAI/I(j!eur ClJllb<xHo:. .

Amateur Licenses in each country, and much
more. The price lor the caueccke vary. The
North American listings are $28, and the Inter
nalional Callbook is $30. These are available
in December. The Callbaok Supplement,
which combines both North American and in
ternational new listings. is available for $13.
The supplement is published in midyear. The
publisher offers both the North American and
the International Callbooks are $55 . The
above prices include shipping to USA ao
dresses only. Amateurs in other countries are
invited to request a quotation for lifetimeSub
scriptions.

For more information, write to, Radio Ama
teur Cal/book tnc., 925 Sherwood Drive, Lake
Bluff, IL 60044. for your focal dealer or circle
Reader Service card number 40.

scou» tC-900A VHF/UHf'mohile transceiver.
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The " Hig h· Tech Arrestors" protect trans
mitters, transceivers. receivers, and other
sensi tive communications equipment from
harmful damage caused by lightning surges,
transients, etc. The units util ize a gas filled
discharge element, and a secondary stage to
provide " double protection " to the equ ip
ment. The units restore themse lves time and
time again for repeated use. The High-Tech
Arrestors divert unwanted voltage surges to a
sale grOUnd_They are rated up to 2000 watts
lor transmitter protection.

Prices start at $30. Models are ava ilable
with UHF, BNC and N type connecto rs.
For more information contact Spi-Ro Manu
facturing, Inc., P.D. Box 1538, Henderson
ville, NC 28793. Orcvcte Reader Service card
number 230.

postpaid in U.S. Catalog available showing
models. For more in formation circle Reader
service card number 250.

7ht Spi-Ro mull i -band trap antenna.

PIPO COMMU:-OICATIO:-OS
A high quality DTMF-encoder and keyboard

designed exclusively for land mobile applica
tions . Pipo Communications has developed a
new keyboard for the land mobile industry, the
P·7 Serie s of 12.key toucntone encoders.
They come eq uipped with steel keys and
sealed Gold Dome contacts. The miniature
design will fit most rad ios. The encoders allow
output level adjustment.There isn ' t any AFI,
but there is very low erstcmcn . High Audio
Output will drive any radio. The wide operating
vo ltage range is 4 ·16 vee. Cur rent require
ments are low: 1 rnA in standby and 6 rnA
keyed at 8 vons.

The P-7V and the P-7H both sell for $53 .
dependi ng upon the amount wanted . For
more information write or call Pipo Communi·
cations, P.D. Box 2020, Pollack Pines, CA
9572&2020; 916-644-5444. or orcte Reader
Service card number 229.

"!hi' P- lV and P-7H J2-ki')' IQUchrant' encoders
from Pipo Communicarim15.

of circuit designs lor transceivers ampl if iers,
transistor schmitt t rigger circuits, passive and
active filters using operational amplifiers, at
tenuetors. and more. The software wa s devel
oped by circuits design engineers with ove r 25
years of design experience, arid covers a wide
range of engineering topics. In addition to be
ing a design aid, it also makes a great educe
tionaltool , and included in the softwa re pack
age is a design manual that compliments the
software.

CompDes, comes wil h a non-copy protect
ed disk and will operate on the IBM-PCIXT/ATI
PCjr or any compatible. The cost of the com
plete package is only $50 ., and is available
from Esoft Software, 444 cotton Road, cotum
bus, OH 43207; 614-491-0832. Or for more
information circle Reader Service card num
ber 156.

A~IHERST l:-OTER:-OAT10:-OAL
Cover Craft dust covers are available for

more Ihan 50 Ham equipment models as well
as hundreds of computer arid da ta processing
models. Covers protect against dust, dirt ,
spills. pet hair and help reduce failures and
repair costs. Each cover is DU().FOLD ... ma
chine st itched lor extra strength and inferior
binding or piping is not used. The unique Anti
Static vinyl material has been tested to all
government specifications, and is a must for
today's solid state circuitry.

The Cover Craft gives your Amateur Stalion
that p rofessional appeara nc e. O ur c lear
tattetta finished material protects but does
not hide your equipment 's appearance .
Most of the models retail for $9. Send for a
20 page catalog to Cover Craft manufactured
by Amherst International coro. , 540 N.
Commercial St., Manches'er, NH03101: 603
64403555. Or circle Reader Service card num
ber 167.

COl~rCmft ham radio t'quipmenl rovers.

SPI-RO MA:-oUFACTURl:-OG
Spi-Ro Ma nufacturing offers a complete

line of Multi·band Trap Antennas, both dipole
and vertical "sloper"types. Covering all ama
teur radio bands 160 thru 10 meters. It etters
the ult imate in trap design. The traps are
lightweight, sealed and weatherproof, and
fealure no-rust. solid brass terminals that do
not require no soldering or jumper wires, The
antennas handle full power and allow multip le
band operation with a single antenna with au
tomatic band-switching. The antennas use 50
Ohm coaxial feeds and have standard S().239
receptacles.

They come factory assembled or in easy to
assemble kit form . Prices sta rt at only $39

The keyer uses any voltage between 5
and 12 volts DC. The circui t is protected
against accidental polarity reversal of the sup
ply voltage . The keyer can operate at any
speed between 5 and 50 WPM . The bu ilt-in
800 Hz sidetcne has an adjustable volume
control. The transistor will reliably switch
loads up 10 250 rna. The keyer is compatible
with grid block, cathode keyed , and solid state
transmitters. The price for the CMOS Keyer
Kit is $9.95 plus $1 .50 Shipping. For more
information write, Bel-Tek, PO Box 125, Be
loit, WI 53511 . Or circle Reader serviCe card
number 154.

ESOIT SOFTWARE
A low-cost electron ic ci rcuit design software

program has been developed for the IBM-PC.
The program called CompDes, is an easy to
use menu-driven software tool Ihat has main
menu seiecncns startmq from Basic Electrici
ty and continuing through Circuit Designs ,

REL-TEK
The BEl·TEK CMOS Keyer Kit uses a tr ig...

gered clock to completely eliminate the possi
bility of the first dot or dash being any longer
tha n tne character elements Ihal follow . The
instant you push the key the character starts.
eliminating the delay often encountered in
keyers with free running clocks. The digital
ci rcuitry of Ihe CMOS keyer provides an exact
310 1 weight ratio for perfect CWoThe keyer
also provides jam-prool spacing. which elimi
nates Ihe chance of placing dots and dashes
100 close together. The keyer automatically
inserts an element space ener a dot or dash is
completed , even if a key was pushed before
the completion 01 Ihe space . If both Ihe dot
and dash keys are sent simultaneously, the
dash will dominate unli l it is released . All of
these features enable you to send eflortless
perlectcode .

-

7ht CMOS ttytr from 8d -Tt'Ir. .

7ht' ESOFT Cir('uil design program/or thi' IB.\I
PCand compatibles.

Carcurt calculations of resistance, decibels,
VSWA ratio resonance. and etc. are possible
with this software . It also has menu selections
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The Info-Tech M·800 FA X Converter
works with many dot matrix printers and
yo ur qual it y communications rec eive r
and it is only $499 plus shipping. Contact
Universal now for full informat ion and
you tree pamphlet titled " Receiving FAX
On Your Shortw ave Radio " , at Universal
Shortwave Radio. 1280Aida Drive. Reynolds
burg. OH 43068; 614-866-4267. Or circle
Reader Service card number 224.

U:"IVERSAL SHORTWAVE RADIO
Use your shortwave radio to see the

world! I nte rcept and print fasc inat ing
facsimile (FAX) transmissions. See transmit
led maps, photos. and charts from weather.
press and military stations world wide .

The Grove hidden umenna SVJttm.

shortwave or scanner antenna?" Grove is
famous for thei r innovative and inexpensive
solution s to commun icat ions problems.
The Grove Hidden Antenna System com
bines a flex ible antenna wit h a powerful,
30 dB gain preamplifier fo r continuous
100 kHz-1000 MHz rece iving applications,
mak ing it i dea l for indoor shortwave ,
longwave and VHFfUHF scanner listening,
even TV and FM reception. The two output
connecti ons allow the simult aneous use
of two receivers on the same compact
anten na system. A separate preserecto r
is also available 10 enmtnate shortwave
intermodulation and image interference in
particularly troublesome installations.

The Grove Hidden Antenna System costs
between $48 and $100 depending upon op
tions . For complete information write,Grove
Enterprises, PO Box 98, Brasstown. NC
28902; 704-837·9200. Or circle Reader Ser
vice card number 225.

-_.
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GROVE
Grove's Hidden Antenna System solves

apartment dwellers' dilemma. Grove Enter
prises have solved the age-old question .
" What's an apartment dweller to do for a

FLUKE
The Fluke 8060A Digita l Multimeter is a

handheld, microcomputer-controlled 4 "., digit
test instrument. It has performance and fea·
tures that make it
ideall y suited for
broadcast engineers
and hams alike . In
addition to the usual
DMM function s of
acldc voltage and
current, and a wide
range of resistance
measurements , the
8060A of/ers fre
quency measure
ments to 200 kHz
and relative and
dB measurements

w i th almos t any l~:;;;':;:::::j
i m p ed a n ce . The
8060A is the only
handhetd OMM with 1ht Fluike 8060A

MullinWler.
Hz, dB and relative
measurement funct ions . These features are
essential to quick, efficient troubleshooting of
communications equipment .

The Fluke 8060A features 0.04% basic
de accuracy, and has a one year calibra
t ion c ycl e and warranty . It co mes
equipped with test leads and operator's
manual . A full line of accessories allow the
8060A to measure temperature, high cur
rent , high voltage. and high frequency sig
nals , plus a number of cases and test lead
kits are available for opertor convenience.
Suggested U.S. list price for the Fluke
8060A is 5349 . For the name of the

nearest Fluke Distribute r, or a free I~======::=~~:~==~=jproduct brochure on the Fluke 806DA call
toll-free 1-800-227-3800. ext. 229. For in-
formation on Fluke distribution opportuni- 1ht Inda-Tt'ch M-800facsimilt converter.
ties. call ten-tree 1-800-426-0361 , or write
John Fluke Mig. Co.. Inc.• P.D. Box C9D9D.
Everett, WA 96206. Or Circle Reader Service
card number 226.

a worldwide radiofacsimile frequency guide
and broadcast schedule are provided . All ma
jor components and ci rcuit boards are pre-as
sembled and tested . Once it is complete, it
runs at 120 scans per minute on a standard
115 VAC60 Hz power and consumes 30 watts
when print ing and 10 walls in standby mode.
low cost paper cassettes available Irom
Alden provide approximentely 50 charts, 11
inches wide.

The Weather Chart Recorder Kit costs $995
plus $5 shipping and handling in the U.S.A.
plus applicable stale sales taxes. For addition
al informal ion co ntact : Alden Electronics.
Washington Street, Westboro , MA 01581 .
617036&-8951 . Or circle Reader Service card
number227.

1he WttJlhtr ChartRecorder Kirfrom Alden Elt c
tronics, Inc..

Tht DGM FAX· /OOO FAX conven er.

ALDE:"
Alden Electronics. Inc. has introduced a

professional quality, low cost facsimile Weath
er Chart Recorder Kit for radio hams or any
one interested in receiv ing their own weather
charts and weather satellite pictures at home
or office . The easy to assemble kit provides a
recorder met. when connected to a stable HF
general coverage SSB rece iver and suitable
antenna , can receive weather charts, satellite
pictures and oceanographic data from over 50
transmitter sites around the world.

will copy all standard speeds and indices of
cooperations . Pictures can be inverted or
printed in either direction. A 10 segment bar
graph allows you 10 accurately tune in the
station copied . Automatic or manual copy
modes are available. In the automatic mode
the unit will wail lor the appropriate signals
from the send ing station to start the frame
finally stop printing. In the manual mode the
operator can start the printing and manually
frame the picture with a front panel button.
Front panel LED indicators and pushbuttons
make the FAX-1000 easy to operate.

The FAX-1000 is Iloused in a compact. at
tracuve RFI proof alum inum enclOsure. The
unit is powered by a 11 0 VAC wall t rans
former, which is included. The FAX-1000
costs only $299 . For more information con
tact:DGM Electronics , Inc .• 90 1 Elmwood
Ave.• Beloit. WI 5351 1; 608-362-{)4 10. Or cir
cle Reader Service card number 228.

The kits can be completed in five or six
bcurs. An illustrated. step-by-step assembly
manual with separate operator' s manual and
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DGM ELECTRONICS, INC.
The FAX·1000 connects between your com

mun icat ions receiver and Epson graphics
compatible printer . It allows you to print
weather charts, satellite pictures and press
photos. II will copy AM facsim ile signals sent
by weather satellites or FM facsim ile signals,
which are normally sent on HF. The FAX·l000

•
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· U 4S 1 1"' ....I.
FCC TYPE ACCEPTED FOfl COIIIMERC'AL8"'NOS.

' VHF & UHF LINEAR AMPLIFIERS, FOf FM or SSB Power
""'!!Is trom 1010 4 5 Walts. several ,, 00<1 !Is. k'ls startorl&
at $ 78

TRANSMIT CONVERTERS

' R14 4!R22 0 FM RC VRS
lor :2M. 150-174. Of 220 MHZ
D. l 5uV """5. 8-po1e Ala< & 10 pole ceramIC ,·1 t"lers.
hebeal ,esonalor f,om end tor e . eepllQn8l se lec l' v,ty,
> t OOdSat t 12kHl (tleSt avitl_anywhere') Flutter·
proof squelCh , AFC " 8CI<S dr,ftong xrntrs. _I... oven
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' R4 5 1 FM RCVR. Sameas abO.., but UHF. Tuned lone
front end. 02uv M<lSl llvl!)'. KIt onI)' S 138, "'It $ 198.

' 1176 VHF FM RCVR lor 10M, 8M. 2M. n o. Asabove.but

....IOAFC or hel.•es K,ts onl)' S98 10 $118.

' RltO VHF "''II RCVR lor VHF "ore,,,ft Of ham I>an<ts or
UHF. Kit only $98 .

NOW-FCC TYPE ACCEPTED TRANSMITTERS.
RECEIVERS. AND REPEArERS AVAILABLE FOR
HIGH·BAND AND VHF. CAll FOR DETAILS.

• Order by phone or mall. Add $3 S&H per order
(Electronic answering servlce evenfng_ & weekend_'

• Use VISA. MASTERCARD. Check. or UPS COD.

HRA -(*)
HELICAL

RESONATOR
PREAMP

ONLY $49 VHF
or $64 UHF

LNW -(*)
MINIATURE

GaAs FET
PREAMP

Unbelievably
Low Price - ••

ONLY $19/klt.
$34 w.........M

•

Gaits FET Preamp
Slmolar to LNG.
except designed
for low COlt & I mall I I.le Only S/S"W x I ,SIS "L x
3/4 "H. Easily mounts in many radios.

o 5geCrly IUfW'Ill ' ¥l&e _e<:l 25-3S. 35-S5. 55-90. go.
120, 120-I SO, 150-200. 2(1).270. or 400-SOOMHl.

GaAs FET PREAMPS
at a fraction of the cost

of comparable unitsl

FEATURES:
- Very Low Noise: O.7dB VHF, OadB UHF
- High Gain: 13·20<16, depend,ng on freq
- Wide Dynamic Range: to resist overload
- Stable: new-type dual·gate Gaits FET
• SpecIfy t....., .enge _e<l 26-30. 46-56. 131-150.
15().1 12. 210-230. 4(l(). 4 70 , 0< 800960 MHz

Low-noise preamps w,th eeeeer resonators
reduce Intermod .. UOIl-luInd «ueoereoce in
cntrcer applications.

o SpeclIy lunon&'¥lg" desorl!'d' 14 3· 150, 150- I SS, 158·
162. 162·17 4 , 213·2 33. 4 2D-4SO. 450-"65. or 465-475
Mm

LNS-(*)
IN-LINE
PREAMP

LNG -(*)
GaAs FET
PREAMP

ONLY $49!
W llI EDnESTED

ONLY $S9/kit,
$ 79 ..-ut..r.d

GaAs FET Preamp With features sim,lar 10 LNG
series. e xcept automatk:.ally IwltehH IWt or II,.
du,ln. t ransmit. Use With base or mobile
verecewees up to 2SW. Tow,", mq:. herdw ar.
supplied.

• Spec,1y lun,nl "."g" desired' 120- 1T5, 200-240. Of
400-SOOMHl ,

[

KII
$630

-

I!AlfIl
6M.2M.220

Wl.B.Ell
$8 80

UHF $980 $730
(Also ava i lable for commercial b ands!)

ACCESSORIES

FEATURES:
, s o ls m v ,TY SECOJOD TO ...ON[! 0 l !>uVTyp ,

- SELECTIVITY HI... TCAI'l"' BE 8Uf! 801" 8 pole . 131
t ,ll e. & cereeuc 1, ller 10< > 100<18 al :t 12kHz Heloe,,1

reo.onalor 'ron! end to o;<.IfT'baI~... & onlermod.

oflulle ' -i!. ool squeolcll . 4 1J1omal IC ''''QUenCJ' control.
sepalale r.pkr ampllf ,er

- CLEAN, £A.SY·TUNE TRANSMITTER, up 10 20 W outpu t,

sow Wllll _ l >onal P.I.

THE MOST AFFORDABLE

REPEATER
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVESTHEM TO YOU 4S Sf ANDAAD £QtJl~ENT!1

oTD·2 DTM F DECODER/CONTROLLER ~ it only $78,

Ful' t6 dl&il~ 5 1unc: llons, loll cal, , n trlclor, p ro&ram·
...-. /lII l>Ch ......e , G,ea l lor _ t""'c"" "l loo!

' '''P· l "' UTDP",rCH ~,I onlY $78, Reve,se pa lch '" P_

lin" , ,,mol" cont,ol s id.
' '''P·2 SImple x "'utapa lch . O$e ....,th abo.... ,

oMO·20 2 FSKDAT'" MOOULATOR kit $38 , Run up to
1200 baud d'I'1al or packet .adlO 51&naIS tnrougr> ¥l y

FM " ansmrn....
• 0£·2 0 2 FSK DATA DEMODUlATOR kit SJ8,

-eW'D10.11. new-Iow pr_ S48
F_ prOI''''''''-. I.mer'S. Ir.ewor~s'

· COR·2 10.11. $38 . "'ua,o m,xer. locaj $Il~' a mphl,er, ta,1&
t,me -out I,me's

· C::l)R·3 10.11. $ 48 . ....'tn courtes~ beoep

I -----.iAMTRONICS:-INC.------j
I 6S.D Moul Rd.; Hilton NY 14468·9535 I
; 0 High qual ity equipment at reasonable prices surely I
I appeals to me; but I want more details before I buy! Rush I
I

my copy of the 40·page Hamtronlcs catalog by return f irst I
I class mall. I enclose $1 ($2 for overseas ai r mall).
I Name _

I Address I
I C;ty StatefZIP I ()L ~



rapid emergency installation . Speed and
ease of erection result from the use of special
kinkproof wire.The result is a durable antenna
easily installed by a single person. The
DAV 160-10 is insulated and completely
weather sealed. a feature that prevents corro
sion from acid rain and air pollutants, thus
ensuring quiet reception over the years. It may
be connected directly to transceiver or trans
match with its PL 259 connector. The reeoune
may be extended as necessary wilh 50 Ohm
coaxial line.

Based on the popular G5AV design, the
QAV 160-10 measures 102 feet end to end.
and can be installed in dipole. V, sloper or
folded configurations. Unique adjustable in
sutators fac ilitate bending to fit available
space. An extensive technical manual ex
plains how to obtain desired results from diffi
cult installation sites including spans as short
as 26 feet. The QAV 160-10 is rated for full
legal power. II comes ready to use and is
priced at $50 including U.S. delivery. Circle
Reader service card number 219 for more
informatiOn.

ANTENNAS WEST
The QAV 160-10, is a low vis ibility. all

band HF antenna or iginally created for

bright wh,;e light. The
light is concentrated
in a lightly controlled
pallern eas ily aimed
exactly where you need
it. The l ow Intensit y
lamp produces enough
light for many tasks
in dimly lit areas. With
its low power incandes
cent light source this
littlite is best suited to

applications where a high level 01 light is
unacceptable.

" L " series sets come comple te and
ready lor easy surface mounling . All sets
are available in 6. 12. or 18 inch lengths
with bulb, mounting base and fUlly adjustable
dimmer. Each set also includes a 6 foot cord, a
two piece snap mount. screws for permanent
mounting, and a wall plug-in transformer for
120 volt operation. The Littlite prices range
from $31 10 $60. For more information write or
carr LittlileICAE, Inc., P.D. Box 430, 10087
Industrial Drive, Hamburg, MI 48139; 313
231-9373. Or circle Reader serviCe card num
ber220.

L1TTLITE
Ijtthte Lamps, the flexible gooseneck lamps

with versatility and style, are ideally suited to

Ot!f oflhf lit/Iliff Lampsfrom U nfilriCAE, Inc..

S-COM
The S-eOM SK Repeater

Controller i s fully pro
grammable via DTMF

commands. Un
like other con 
trollers, the 5K
does away with
the delays and
reprogram ming
charges involved 7h~ S-COM 5K.
w ith c u s t o m
ROMs: there are no jumpers or
diodes to change . Data is retained
in non-volatile memory, ensur
ing that no informat ion is lost
dur ing power o u t ag e s . The
CMOS design draws little power,
so it's perfect for emergency,
portable , and solar-powered re
pealers. Use SKs for main site con
trol and control of remote receiver
links.

For professional sounding audio
with full squelch tail and DTMF
elim inat ion, add the SK-ADM

Audio Delay Module. It connects to the
5K through a single ribbon cable, and can
be installed in the field. The optional SK
cabinet provides mount ing for both the
controller and the Audio Delay Module .
Never before has such powerful control
capability been available for $ 189. For
more information write or call S-eOM. P.D.
Box 8927. FT. Collins, CO 80525-<J700; 303
493-8376. Or circle Reader Service card
number 221.

any task involving accurate, close or detail
work. Utilizing halogen technology. the High
Intensity Series efficiently produces crisp,

--

The 1fT Audio Booster amplified speaker
from NU~'Qf Electronics.

•

---_.__..
• ITfS

."". VHfMlf ......,-
• UIlf-TV.-· m

MICROWAVE FILTER COMPAIW

Th~ Nfl4' Broadcast A llfr
culUfog.

NAVAL
A battery operated , Amplified Speaker

with a unique feature! It it senses no aud io
input lor more than 60 seconds, it burps
once and goes to
sleep! While in the
sleep mode the
HTS-1 does not
draw any currenl.
No dead batteries
because you tor
got 10 shut it off!
As soon as input
returns , (like a
breaking squelch)
it comes awake
and g ives you
a b ig speaker
sound. II is yours
for only $25. For
more information
contact Naval
e lectronics Inc.,
54 t 7 Jetv iew
Circle, Tampa, FL
33634; 813·885·
6091. Or Circle Reader service card number
223.
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Jensen Tools has a new tool kit for
t he advanced st uden t 01 electronics
and sk illed hobbyist , Recommended al ·
so for sma ll se rvice shops and ski ll ed
home repair , t he Deluxe Tech School
Kit (123 B002) inc ludes screwdrivers ,
nutdrivers , wire sl ripper/culler , pl iers,
sc issors , wrenches , hemostat , mirror ,
hold ing twee zer , solder ing equ ipment
and more. A total o f 28 qua l ity to ols
are furnished in a 13~ x 6~ x 7 inch dur
able plastic tool box with lift-out tray, posi
tive latch and carrying handle. The kit is priced

at $79.
For more information and free catalog.

wri le or call Jensen Tools Inc .. 7815 S.
4 6th s i . , Phoen ix , A Z 85044; 602·
968-6241. Or circle Reader Service card
number212.

neers and technicians. For more information
circle Reader Service card number 214.

The 1ELVAC DeluM Tech Schoof Kitfrom Jensen Tools, Inc.

J ENSEN TOOLS
A Static Con trol

Com panio n Ki l
has been designed

b y J e ns e n --",;;:======::::====::::::7"'l
T o o l s to
fit behind the
upper pallet of
a too l c ase
or insid e a
briefcase . Es
sential lor the
protection of
static sensitivede v ic e sin Static Con/rot Kit for field ser>lu fHrsonel. fmm Je fl5en

the fie ld , the Tools , Inc..

kit opens up to a full 18 x 24"
stat ic d iss ipative work
surface with a 5 It . grounding
cord for the mat and ad
justable a ta s t tc wrist
strap with 4 ft . ground cord
for t he wearer . The k it
includes ha rd ware and
instructions fo r correc t
hook-up 10 insure the safety
of both the static sensitive
co m po nen ts and th e
user . Meet s or exc eed s
all app licable military and
EOSfESD standards . Only
for $30 .

For more informat ion
and free ca teroc of other
products for electronic engi-

In one stylish case the Datong
FL3 Automa tic Audio F i lte r
offers the complete solution
10 receiv er aud io process
ing. This filter au tomat ically
elimin ates u nwa nt ed inter
fere nce from tune-up tones
or hete rody nes 200-4000 Hz The Dosong multi-mode Audio fi lter FL-3.

wit h a sc ann ing , switched
capacitor fi lter t hat phase loc ks 10 the
undesi reabl e signal. The user can man
ually tune a second notch filter 200-3500
Hz . The FL 3 also fe atu res ad justable
low and high pass filters with very sharp
ski rts . Fo r CW and RTTY tun ing . t he
individual f i lt er s ' characte ris tics can
be co mbined to yield a 10- or t z -pcte
fi ll er , d epe nding on the user ' s need .
The FL3 is easily connected in series with
any speake r or headphones and does
not require internal modification to the receiv
er . The unit requires 10-15 Volts DC. 400 mA
maximum.

For more inlormat ion contact Giller
Shortwave, 52 Park Ave., Park Ridge. NJ
07656. Or circle Reader Service card

number 215.

GILFERSHORTWAVE

Ave . , Su ite 104 , Torranc e ,
CA 9050 1; 2 13- 618-86 16. Or
circle Reader Service card
number216.

The ALD-24TDual band nf(Jbi/e trofl5C1'il~rjrtom AUnco

EI«trtmics Inc..AU :"CO
The ALD ·24 T

Dual Band Mobile Transceiver is designed
t o be the ult imate i n compact s i z e
with an impressive array of features, allow
ing maximum flexib ility i n auto mo
b ile installation s. Advanced eng ineering
and tech nology make it possible to otter
a complete dual band radio in a very com
pact package . The standard feature s in
clude 2 1 memory channels , 2 VFOs ,
25 W outpu t . a nd En c o d e f De c o d e
CTCSS . Repea le r o ffsets are f ul l y
programmable , and the uni t al lows full
duplex . cross band operation . Frequency
coverage is 140-149.995 and 440-450 MHz.
The ALD·24T dual bander is which is priced
at $580.

For more in formatio n co ntac t Alinco
Electron ics tnc . , 20705 S . Western

The QRV.QL Quick Launch System
for Wire Anlennas is a rapid system for
hang ing wire antennas hom ava ilable
su ppo r ts up t o 75 feel h igh w ith out
requiring exceptional strength or exertion.
The system eliminates climbing. complicated
paraphenal ia. and the need to learn difficuh
skills.

The QRV.QL kil consists of a high visi
bility lIuorescent projectile, twilight v iew
kink proof launch line. safety protector,
and a line carrier that also serves as a
storag e container for the kit . II comes
with a manual detai l ing the method of
most effective employment and reviewing
safety considerations . The QRV Quick
Launch kit comes ready to use and is priced
a t $13 Inc luding U .S. del ive ry . Circle
Reader Service card number 2 18 for more
information.

The QAV 160·1 0 Emergency Pack in
cludes the QRV 160· 10 antenna, th e
aRV.QL Quick L au nch syste m , and
everything else needed to instaH an etfec
uve all band antenna sys tem . The Emer
gency Pa ck also i nc l ud es a special
Marconi adaptor and all band coun terpoise .
wh ich quick ly transform the ante nna
into an ellic ient top loaded vertical for
low angle rad iation on the 160, 80, 40.
or 30 meter band s. Also incl uded are a
70 foot coaxial feed- line extension with
hand soldered , weather sealed co nnec
tions and 200 feet of rot proof Dacron ..
su ppo r t line . The e nt ire package is
contained in a weatherproof carrier bear
ing in struc ti ons and check l islS on t he
outside.

The Emergency
P ac k i s p riced
at $120 inc l ud 
ing U.S. de livery .
Antennas Wes t.
1971 N. OaK Lane
1300 E. , Provo,
UT 8 4604·2 138 :
801 -375-0247. Or
circle Reader Ser
vice card number
217.



reduct iOn interlace cables with foil and braid
shielding and a copy of MS-DOS 3.21.

The introductory price of Ihe unit is, as
me corporate name suggests, competitively
priced at $900 . For further information
wrile 10, Competitive Computer Solutions,
Inc., 572 1 Bayside Road, Suite A, Virginia
Beach, VA 23455: 804-460-9828. Or circle
Reader Service card number 264. ..

switchable motherboard, two half-height flop
py disk drives, a full compliment of input/out
put ports, a high quality CTX monochrome
monitor, and an AT-style enhanced keyboard .
Also included with HR8810 are special RFI

The HRBBIOIBMPC-XTmaJe especioIlJ!or
OMaleur radio computer•

This company recently introduced an IBM
PCIXT comcetebre computer system de
signed exclusively fOf the amateur radio oper
ator. Called the HA8810 Computer, the sys
tem boasts a 640K 4 .77110 MHz externally

COMPETITIVE
COMPUTER
SOLUTIONS

TEN·TEC
Meet America's newest

full featured, synthesized
transceiver. The Paragon ,
Model 585 . lis general
cove rage rece i ver tunes
100 kHz- 29 .9999 MHz ,
and it transm its at 100
watts output on all authorized
frequen cies . I nc l ud e d

•• --- features are 62 full-funct ion
memor ies , dual V FOs ,
noise blanker , speech
p rocesso r , A X and TX
offsets, aSK with a change
over t ime of less tha n 30
ms, f ive IF f ilters that are
fr ont pane l selectab le

i n d e pen d e n t of mode ,
se lectable tun ing rates,
pa ssband tuning, audio
bandpa ss filtering , tone
con t ro l, squelch , notch
filter ing and more . The
si x ty-two programmable
mem ories t ha t inc lude
f requen c y mode , f ilter
selected, channel number
and a 7 digit alpha-numeric
tag for entering a net name,
call sign or I.D . of yo ur
c hoic e . The channels
scanned are totally con-

trollab le with
globa l lock-ou t ,
global reset and
individual lock-out The Paragon MoJel 585 transceiver.

and rese t. The
frequen cy s elec tion c an be
made using the main tun ing
knob , keypad direct entry or upl
down buttons that can shill on MHz
or to the next ham band.

The Para gon Model 585 is
priced at $ 1995 . If you wa nt
more information please contact
Ten -Tee, H ighway 411 East ,
Sevierville, TN 37862; 615-453-
7172. Or circle Reader Service
card number 204 .

mviee. The Unlenna Hi-Rizer's model number
is CR40 10A. It is available lor $117. plus $5.
shipping and sales tax where applicable.
The purchase price inc ludes anlenna,
leedline and mount of your chOice. Additional

mounts are $15. each (and $2. shipping
when ordering separately). The mounts
ava ilable are a magnetic or a clamp mount
for use on large metal surfaces. It is also
available with Its own ground screen
when the use of a metallic surface is not
convenient.

For more informatio n write or call
Com-Rad Industries, 25 /mson St., Buffalo,
NY 14210; 716-823-0331 or 716-773-1 445.
Or circle Reader Service card number
210.

_.,.... .-

Th~ Com-RaJHi-Risr r UNteflfUJ.

,.,,-,"- '_._"- -----•c... _.c...__,,-

coxt-nxn
INDUSTRIES

A unique concept in
a low profile antenna
for radio communica
tions is the Untenna
Hi-Rizer. The antenna
is a ful l -siz ed , 40
t h rou g h 10 m ete r
vertic al, wound down
to 15 inches in height
to let you put it jusl
about anywhere! II
is continuously tunable
from 7 to 30 MHz lor
Amaleur, Commercial
and Government Set-

Honds-()I1 lt'onring! rom
Medio Mentors. Inc.

•

Al last a Ham Rad io currfcutm written
specifically for the classroom teacher! " Intro
duction To Amateur Radio " contains a
teacher's manual with 26 step by step lesson
plans designed 10 motivate and instruct cnn-

oren 01 an abilities, a
custom-made code
pract ice osci ll ator ,
and a high motivation-
al code practice au-
diocassette to fo llow
the lesson plans. The
material is based on 6 .- -years of teaching the • •••
course at Intermedi 
ate SChool 72 to thou
sands 01 youngsters .
The program encom-
passes all areas 01
a school 's curricula, and can be taught
as a cou rse unto itself or as a unit in a
science program. A 24 hour hot line is avail
able to any teacher buying the program. The
package includes homeworks, quizzes, en
richment activities, and reorccuceres. The
price lor the whole package is $1 00. For addi
tional oscillators is $20, and an additional cas
settes are $7.

FOf more information contact Carole Perry
WB2MGP, (Dayton Ham of the Year 1987).
Media Mentors, Inc., P.D. Box 131646, Staten
Island, NY 1OJ1J.(X}()6; 718-983-1416. Orcir
cle Reader Service card number 2 11.

MEDIA MENTORS INC.
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Clear Channel's Ranger AR-3300
Affordable IO-meter Fun

Clear Channel Corp.
PO Box 445

Issaquah WA 98027
FAX: 2061392·8413

Price Class : $395

by Marc Stem N1BLH

Photo A. The Ranger AR-3500. The3300and3500models are identical rigs
except for theirfinal stages . .....hich output 25 and 100 Walts , respectively,

W i1h all the hoopla over
Novice priVIleges on 10

meters. you wonder why more
manufacturers don ', respond
with multimode single-band rigs
to give Novices exposure to HF
operation?

Most of the industry might
be missing a beat, but not Clear
Channel of Issaquah , Wash
ington. It offers two versions
of its te-merer monobander: the Ranger
AR-3300 (25 Watts output), and the Ranger
AR·3500 (100 Watts output) . After using the
AA-3300, I can say that Clear Channel has a
product thai the fest of the industry will have
to contend with .

A Full-Featured Rig

A look at the specifications will confirm it
is quite a capable transceiver. First of all , it
features wide bandwidth that covers the
whole to-mete r band, and it is totally
microprocessor-controlled . It also sports
mummoce capability- AM, FM, CW, and both
upper and lower sideband-so you can also
use radioteletype.

Before continuing. a word about CB-to-10
conversion . Of course, you can convert a CB
rig to 10 meters with the change of a crystal
and retuning. But you limit your output to
underl0 Watts, and the CB rig 's bandwidth
limi ts frequency coverage. Most CB conver
sions allow only one mode of operation.
So, while the CB conversion might seem
economical, it really can't compete with
a rig like the AR-3300.

The low-power version features 25
Watts output on CW and SSB peaks and
8 Watt s output on FM. The high-power
version features 100 Walls. When 10
meters is open, the low-power version is
adequate. During the peak sunspot years of
the last cycle, I had a lot of fun with mobile
t o-meter sideband from a converted CB rig
wi th 12-Wall s peak-to-peak . Since we 're
several years from the sunspot peak ,
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however, don't d iscount the 1OQ.Watt rig .
The transmit section of the Ranger AR-3300

boasts carrier suppression that is better than
4Q-dB-below-peak output. Unwanted side
band suppression is better than 5Q.dB-beIow
peak output (using a l -kHz tone) and spurious
rad iation is better than 50-dB-betow-peak
output.

Because it i s synthesized and micro
processor-controlled , the AR-3300 is very
stable. Frequency stability is better than 10
ppm after a 15-minule warmup. Maximum FM
deviation is set at 1.5 kHz and the AR·3300
uses a low -i mped anc e (500-600-0hm)
microphone.

On the receive side of the Range r AR-33OQ
transceiver, image rejection is better than
70 dB and i-f rejection is better than 80 dB for
all frequencies . CW and SSB selectivity
is 4 .2 kHz al - 6 dB, and 8 .6 kHz at -60 dB.
For FM and AM, the select ivit y figures
are 6 kHz at - 6 dB, and 18 kHz at - 60 dB.

" It is quite a capable
transceiver. rr

Sensitivity is bett er than 0 .3 uV at 10 dB SIN
for SSB and CW and better than 0.5 uV for
12-dB SINAD, The AR-3300 is both ve ry
sensitive and selective.

This rig Is a dual-conversion superhetero
dyne receiver. The first i-f is 10 .695 MHz and

the second is the standard 455
kHz . Dynamic range is better
than 100dB.

For portable operation, the
AR·3300 is ideal. Although it' s
no small-fry at 7 x 9 x 2.5 inches
and about 4 pounds, it is still a lot
less to carry than the standard
lao-Watt mobile rig. Also , with
the low power AR-3300, you 'll
find you can use a small power

supply to run it at your home station. A gel cell
or an auto battery can serve as a convenient
power supply for portable operations. The
low-power version draws up to about 4 Amps
on voice peaks or about2 .5Ampson FM. The
high-power version should draw about 20
Amps on peaks.

Speaking of voice peaks and audio, the AR
3300 delivers more than enough good audio
at 2 Walts output. You should find that you 'll
hear CW or sideband even in a relat ively noisy
environment.

Operation Controls

The rig does not have a frequency selection
knob in the center. Instead, Clear Channel
has opted lor a series 01 6 rocker switches.
Each one controls a segment 01 the 6-seg
ment display. The buttons also control scan
rate and direction. The frequency display
gives you resolution to the nearest 100 Hz.

Just below the trequency control switches a
series 01 momentary con tact mode but
tons determine how the rig will scan
(programmed or memory). Just to the
right of the frequency con trol switches
three pushbunons control offsets lor re
peater work . The rest of the front panel
consists of controls lor microphone and
rf gain: the receiver incremental tuning

(RIT) ccntrci: au-mode squelch : function
selector (AM, FM, CW, USB, LSB); and the
AF gain control. LED bar meters indicate
received signal strength and transmitted
power output. Other LEOs indicate operating
mode (transmit, receive , standby, split).



The selected memory channel is also high
lighted with an LED.

The rear panel consists of a large heatsink;
antenna connector (standard 50-239); and
jacks for an external speaker and CW key
(a miniature plug). There's also the 13.8-Vdc
input connector.

Recommenda tions

I found the AR-3300 to be a very good rig ,
but there are a few minor annoyances.

The speaker has been placed on the
bottom which means thai if you use this
on a car seat or allach ntc the floor . tnen
most of Ihe audio is directed downward
and is muffled. If you 're going to mount
it, I would suggest putting it under the
dash to gel the full effect of the speaker.
And. if you're using it et home, I suggest
using the mount ing bracket as a tilt bail
so Ihe audio bounces off a table surface.

Also, the RIT cont rol is limited to about 500
Hz above and below Ihe center frequency. II
does an adequate job lor signals that are quite
near the frequency in the yellow-green dis
play, but you'll find that you have to punch Ihe
frequency change buttons to zero in on tne
signal. I suggest more RIT range as a future
improvement.

Anolher point is the all-mode squelch and

scanning. The rig will scan a programmed
range until it encounters a signal that breaks
the squelch. Several limes, though, when I
compared AR-3300 with others I have, I lound
that the AR-3300 wouldn 't stop on signals I
thought it should have. When I loosened the
squelch, the signals heard on the other rigs
were present. Apparently, the AR-3300 re
quires a relatively strong signal to open the
squelch.

" I wanted a
frequency

selection dial."

A lthou gh I suspec t many ope rat ors
won't be troubled by th is, I wanted a frequency
selec tion d ial. When I wanted 10 search
through a range of frequencies (without
selling the scan), I found it very awkward
10 have to keep pu sh ing the freq uency
selection buttons to move up or down in
the band . Setting the scan leature wasn' t
convenient when alii wanted was to casually

roam up and down the band. Clear Channel
should lh ink of add ing a small Irequency
selection knob 10 the front 01 the rig, rather
than relying totally on the scan mode. There
is more than enough room inside and out to
make the addition.

Excellen t Choice

Desp ite th ese drawbac ks, ho weve r,
t ne AR -3300 perfo rmed very well. For

example, the programmable split capa
bil ity made repealer operation easy.
Further, the five memories made it easy
to check live 01 my favorite frequencies
when I used the AR-3300. The scan rate
was more than adequate, 100.

Mem ory re ten tio n , by th e way ,
must be set by turning the squelch
con trol to reset which enables stor
age voltage so the AR-3300 retains
memory.

The AR-3300 remains an exceuent choice
for lu ll-featured to-meter operation. II' s a rig
Ihat occupies an enviable market niche and.
in fact , it should spur the market itself._

Marc Stern N1BLH frequently contributes to
our pages. His professional interesls include
documentation for electronic svstems.

5225 EHRLICH RD
TAMPA, FL 33624

-THEIR ENTIRE LINE - $CALL!

-20 mb HARD DRIVES - $279 wI controller

300/1200 BAUD into MODEMS - $89
FREE SOFTWARE AND MEMBERSHIP TO THE SOURCE & COMPUSERVE

&9Seagate
IL ~

~"@k v -
mlcronlcs

ultrcstclrxr
ultrcstClr
AT-286

-$749
10 mHz, 2 FL, GRAPHICS CARD, MONITOR, TAR·SER, eLK-CALENDAR, 640K, MORE!

-LOTS OF EXTRAS!
' 0 mHz MONO MONITOR & GRAPHICS CARO STANOARO! - $1145

FlA.USA

1·800·255·1674 1·800·330·0828
CMCU 2 . 7~ RUD£R SEJIVtCE CAIID
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28th ANNUAL

TROPICAL HAMBOREE
ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6-7,1988
DADE COUNTY YOUTH FAIR GROUNDS

T.ml.mi P.rk,10901 S.W. 24 Stred(Cor.1 W.y), MI.mi, Florid.

FREE PARKING 15,000 VEHICLES·
1,000 INDOOR SWAP TABLES •

300 CAMPSITES WITH FULL HOOKUPS •
200 COMMERCIAL EXHIBIT BOOTHS·

COMPUTERS .. SOFTWARE •
HAMBOREE DEALER SPECIALS •

• LICENSE EXAMS
• PACKET RADIO PROGRAMS
• DX FORUM
• RCA FLORIDA SECTION LUNCHEON
• TECH TALKS
• ACTIVITIES FOR NON·HAMS

Registration: 55.00 Advance - 56.00 Door. Va lid both days. (adv ance deadline: Jan. 30th)
Swep Tables, 2 days: 516.00 eac h. Power: 510.00 per use r.

All swap table holders must have registrat ion ticket.
Campsites: $12.00 per day, inc lud es w ater, power, sanitary hook-ups, show ers.

(All RV vehicles, tent campers, vans, t railers w elcome - no ground tents, pleese.)
Headquarters Hotel; Miami A irport Hilton, 5101 Blue lagoon Drive.

Special Hemboree Rates: 555.00 Single o r Double.
Reservation forms available through Dade Radio Club December 1st.

M.ke checks for Reglstr.tion, Sw.p T.bles" C.mpsites payable to:
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135

Exhibit Booth
Information:
Evelyn D. eeczens,
W4WYR, ChaIrman
2780 N.W. 3rd St.
M iam i, Fl33125
T~kphon~:

(305)642"'39

4-Pa~ arochure
Available . . .
O~c~m~r 1st

1 ,1616 I.:'-J\~\V") TINY TNC-2
""ID'S N~\N PACKET CONTROLLER

A MODERN REDESIGN OF THE WORLD FAMOUS TNC·2
TINY SIZE, TINY PRICE, HUGE VALUE

THE PERFECT TNC...
FOR THE PACKET NEWCOMER
FOR NETf ROM NODES •
AS A SECOND OR THIRD TNC

· USES UNMODIFIED TNC 2 SOFTWARE EPROMS
·32K RAM AND 32K EPROM STANDARD
· SUPPORTS BOTH RS-232 AND TIL COMPUTERS, 300-9600 BAUDS
· EXTRUDED ALUMINUM CABINET WITH OVEN·BAKED WRINKLE FINISH.
· ONLY 5" • r- - ABOUT HALF TNC-2 SIZE.
· WATCHDOO TIMER, MODEM DISCONNECT HEADER. 12V DC OPERATION:

INTRODUCTORY PRICE READY TO USE-NOT A KIT

ACCESSORIES - 12Y WALL MOUNT POWER SUPPLY '9.15
RS.232 CABLE $9.95, C-e4 CABLE '12.95
TERMINAL SOFTWARE FOR THE PC, c-ee. MAC _ CALL

THE BEST VALUE IN A VHF/ HF me
PAC·COMM TNC·220 '159.95

NC1N WITH 32K RAM STANDAAD
CONNECT BOTH HF AND VHF RADIOS PERMANENTLY 
SELECT FROM THE KEYBOARD
IN KIT FORM - $1 29 95 INTERNAL TUNING INDICATOR - $44.95

$109.95
PlUS 91 = i "3

n, ~sse9, AOO ,,.

$119.95 AFTER JANUARY FIRST
DELIVERY BEGINNING
NOVEMBER 151h

COMING SOON FROM ·A SlJnll lOW' POWEll TNC FOIl POfI1AAE I.ISE PAC-COMM SUPPORTS Ail PACKET NETWORKING-
PAe-cOMM: ·A PlUG "I TNC /NE1WOf11( CNlO FOR \'CUI PC NET/ROM, TCP/IP, COSI

.~ _.. A l.NOtJf HEW PACJ(ET 1¥tOOUCr

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT. SOFTWARE AND ACCESSORIES.
TOLL FREE ~ ~.- -~ .. TELEX: 650-268-1526 MCI

(ORDERS ONLY) ~- - .. FAX: (8 13) 872 ·8696 TECHNICAL INFORMATION

B~ 22' 351 1 C 3652 C 7 :30 AM • 11 PM EASTERN
~ - Pee- omm, West ypress St.. Tampa, Fl33607

EXCEPT fLORIDA (813) 874·2980

CIRCLE 152 ON READER SER\l iCE CARD
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Photo C. Testa primary spark gap setup as described in text .

I
Continl/t'd/rom IIUKt' 13
the wrong part of the cycle could cause the
switching transient to double the voltage and
blow capacitors. My co il uses capacitors with
a voltage rating which is tw ice that of the
primary circuit. so I do not use a variac on my
system. Set the gaps o n the spark gap plates to
about '" inch on each gap, then , using alliga
tor clips on the power leads, to the Tesla
primary . Tap o nto the primary at about 2
turns in from the end of the wind ing . When
you arc sure everything is connected correct
ly, plug in the power and bring up the variac
slowly. At this point a loud crackling noise
will become ev ident as the primary circuit
spark gap breaks down, the spark fro m this
gap should be blue and bright.

With the lights turned down, a corona at the
top of the secondary should he plain to sec .
Further adjustment to ~ turn on the Tesla
primary should bring improved results. You
will also find that fine adjustment of the spark
gap also leads to improved results , since the
gap has some e ffect on the frequency oroper
anon. In some cases the bottom end of the
secondary must be wrapped in polyethylene
to prevent discharge between the primary and
secondary . I had no prob lems bringing my
Testa coil to resona nce with the hit and miss
method. However, for those with a signal
generator and oscilloscope, o ne can tunc up
the system mo re sc ientifically .

For those readers with such equ ipment ,
you can tunc up the coi l as follows : First ,
isolate the secondary and place a few loose
[Urns of wire around the bottom of the sec
ondary and connect this wire to a signal gen-

erator covering 150-450 KHz. Ne xt, connect
the top electrode to the vert ical input of an
oscilloscope through a I megohm resistor.
Take the bottom connection o f the secondary
and hook it to the ground terminal of the
scope. Adjust the frequency ofthe signal gcn
erator until the rising signal amplitude of the
coil's self- resonant frequency is observed. If
you built the secondary according to the plans
in this article , you should find the self- reso
nant freq uency to be around 380 KHz. The
primary co il must resonant wit h the sec
ondary. so it must be tuned also.

To tunc the primary, the spark gap must be
shorted to effectively pur the capac itors in
parallel with the primary . Connect the oscil
loscope across the primary and inductively
couple the signal generator to the primary.
The signal generator is generating the same

signal used to detect resonance in the sec
ondary . Adjust the alligator cl ips on eac h side
of the primary ' s cente r tap until resonance is
observed o n the sco pe. The secondary\. form
should not be anywhere ncar the primary for
this operat ion.

Start the Snow

My Tcsla co il is put into operation whcncv
er guests or nephews arrive at my home . It
has also been demonstrated at our local col
lege for the electronics and physics depart
ments. The reactio n is always the same. The
sight o f lightning bolts close up . made on
demand , is really something to he seen.

Jon Enoch is an electronic techno/agist f or
a Canadian resea rch and development
company. B1

73 Magazine Product Report Card
Please rate any ham gear you' re using from (0) poor 10 (9) superb.

WHEN
MANUFACTURER MODEL YOUR RATING

PURCHASED
NOTES

1.

2

3

4 .

5

COmments: _

Your name, call, complete address: _

After you have completed the report card, please cut out thi s page and mail to: "7!:'A m ateu r
1,J·Radio
Editorial Office
WGECENTER
70 Route 202 North
Peterborough, NH 03458-9995
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F. K. Feeney WB2EMS
I IZZ Ellis HoI/ow Rd.
lrhuCfl NY 14850

Cubic Inch Keyer
Enjoy comfortable iambic keying on the HW-8

12

specia l squee ze key mode. An extra c lement
opposite the last one sent is sent when the
squeeze lever is released . The 8().t4B~1 has
both o f these features, and the 8044 has nei
ther. Since I have never used the spec ia l
squeeze techniq ue and had neither the need or
the space for a speed meter. I chose the 8().t4.
I placed the orde r dur ing the same phone call
and three days later the chip arrived . After a
fcw minutes of peering at Ihe docume ntation
and sample keyer schematic supplied, I
dragged out the esc Protoboard and sal
down in front o f the j unkbox to do some
breadboarding. The circuit shown evolved .

Looking at the left s ide o f the keyer sche
mati c . pins 2 and 7 are the connections to the
kcyer paddle. The R and e netwo rks assoclar
cd wirh pins 3 and 6 provide the ti ming for the
dcbounce ci rcuitry . The eleme nt liming net
work has its resi stor across pins 8 and 9 and
the associa ted capacitor across pins 9 and 10.
The capacitor should be a stable type such as
mylar?" d ielectric . Cun is docs not recom
mend the use of disk ceramics here . T he
applica tion note suggested that C I be a
O.15uf, and Rl and R2 be SOOk and lOOk ,
respect ively. I couldn't find a O.15uf myla r

1110

II would have to be small enoug h 10 fit into
the rig ; I didn 't wa nt any more boxes and
cables to worry about. II needed to be simple
enough 10 complete quickly since I have
enough grandiose- and unfinished-projects
a round . And il wou ld have to draw low cur
rent to mi nimize the load on the sta tio n bat
te ry power supply. A fter sea rching through
literatu re dealing with kcycr designs , I sett led
on the kcyer ICs produced by Cu n is Electro
Devices. These 16- and 18-pin DIP packages
handle nearly all of thc keycr functions on the
s ing le ehip. They arc CMOS and draw almost
no cur rent. Thcy feat ure self-completing
dots, dashes. and spaces; built- in sidctonc
ge nerato r. weiglu ccmrol. key debouncing,
and good rf immu nity . Both singlc- levcr and
iambic (squeeze) paddles can be used with
them . They sounded perfect.

Pullin): on the Squeeze

A quick call 10 Cunis got the differences
between the var ious vers ions o f the kcyer
ch ips sorted out. They prod uce 4 basic keycr
ICs . The 8044M is an 18-pin DI P basic keyer
with provisio ns to drive a speed meie r direct
ly . The 804·tB kcycr chip operates wit h a

0-
n .' "... ".•

..
j-'

_. ..
"' ...- ., -
"' .. w,. , .. ..

~ " '!>;(o. i"-M' ~

--" , [e,•• ~f .
~

~ :.'. • "c.. ".",.0. r-' 0.". '
l>-

••P- ....... ......- 'w .

The recent purchase of an HW-8 QRP
transce iver rekindled my inte rest in

CW. The code may not be as e xcit ing as
packet o r some of the other new facets of
amateur radio, but many enjoy it. II is good ar
producing usable contacts at very low power
levels . But as I went about gathe ring the ac
cessor ies for my first QRP foray into the
woods . I ran into a snag . What to use fo r a
CW key? My 1-38 sty le key on its heavy brass
base was on loan 10 a couple of fledgling
nov ice friends .

I tried another key and a few home made
substitutes and made a d iscovery - without a
solid base on the key and a table to rest both
the key and my arm on, I don 't send very
good code! I hope to take the rig places where
there aren't tables, and since they are darned
d ifficult to backpack, I had a problem . Be
s ides, I've been spoiled by the keycr in the
"Big Rig" and the sweet Bencher paddle I
have attached to it . Some experimenti ng with
the Big Rig pro ved that I can send mu ch bet ter
code using a keyer and padd le tha n a st raight
key in posit ions likely to be encountered
wh ile camping. My goal was clear- I needed
to bu ild a keyer suitable fo r ta king campi ng
with the rig . But was it pract ica l?

Fi~ . I ~'hemUlicfor/ht' Cubic-inch Kever.
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Ph;,,/> c. WB2EMS and th~ Cuhic-im'h Keyer in th~

field .

Pnoio B. The Keve r andjack installed on the ill.\ it/l' rear panel ofth., HW-8.

capac itor, so I used Kevin' s first law of
homcbrewing: " If you don't ha ve the right
size, use what you have and adj ust the pan
connect ed 10 it accordingly!'

I used a O.22uf my lar capacitor at CI.
A 150k resistor at R2 worked well with
it on the breadboa rd to give me II cornfo rta
ble speed range . High -speed CW operators
might want to reduce R2 back to lOOk. o r
lower Cl to the recommended value ( . 15uO
to shift the speed range more Inward the
top end . I mounted the speed control pot
R I on the circuit board instead of on the
outside ofthe rig . I find that I operate at pretty
much the same speed most of the t ime . and
if I need to slow down I just inc rease the
spaci ng be tween the characters producing a
Farnsworth-type spacing . It would be a s im
pte mat ter to ru n lead s ' to a pot mounted on
the rear of the HW-8 ' s chassis for exte rnal
adj ustment .

Continuing up the right s ide of the chip ,
pins 11- 13 arc associated with the timing and
d rive for the sjdctone genera tor in the chip ,
Si nce the HW-8 has ib own s tdcro ne. these
pins are not used and so left open . Pin 14 is
the output from the kcycr. It swings pos itive
when the kcyer is ma king an clement and
rests at ground during the spaces. Th e HW-8
needs to have its keyline pulled low to send an
clement, so 0 I is used to inven the signal and
provide sufficient curre nt sink capability .
T he based rive is lim ited by R5 . Th is arrange
ment should work with almost any battery 
powered rig tha t has a positive voltage that
must be pu lled down to key , with currents up
to abo ut 50 rnA . Transmitte rs in which all of
the current in the fina l amplifier runs through
the keylinc might need a hu skier transistor at
01 and some more base drive .

Pin 15 Is the manual key input and also the
wei ght control pin. The rig already has provi
sions for a stra ight key . and a I : 1;3 weigh
rat io is fine by me . so in the interests o f
simplicity . this input is unused . You can't
totally igno re it , howevcr: it mu st be pulled

up to Vdd through lOOk. I forgot and the chip
started breaking into spu rious oscillations af
te r a few seconds eac h time it was turned on
until I pu t the resistor in.

Pin 16 is Vdd , the posi tive supply input and
pin I is v ss. or ground. A 22uf capacito r
by passes the chip. Th e ze ner d iode is used 10
drop the 12- 16 ....olt supply a t the radio 10
withi n the 5-10 volt operat ing range of the
8044. I looked at several different way s of
developing a fixed , stable voltage source.
Unfortunately they all used more current by
themselves than the enti re kcyer d raws! Even
though the supply voltage to the kcyer will
....ary as the batte ry input to the HW-8 sags, I
have not not iced an y real problem yet. I test
ed the keyer/radio combi nat ion over a 9- 16
volt range . A slight slowdo.....n at the lower
voltage was just noticeable , but the HW-8
wa s sounding rathe r s ickly at that po int any
way . The circuit only dra ws 50 microam
peres most of the time , and just about 3 mil
liamperes when the clements are bei ng sent
and the base of Q I is be ing d ri....en . A nine
volt battery would powe r it for a long tim e . If
I had only a battery damp for a transistor
bat tery instead oft he ze neron hand, the kcyer
m ight we ll have 'fea tured a "self-contai ned"
power supply ! t

The Final Version

Afte r breadboard ing the ci rcu it and adj ust
ing component values , it was tim e to bu ild
the fina l version. I used point-ro-poim wiri ng
on a small piece of perforated vectorboard .
The Ie was soc keted as recommended by
Curtis. and I had to d'rill 3 hol es in the 'board
to mou nt the potentiometer. ThC resist 
ors were mounted vertjcally to conserve
board space. I made no att empt to serious
ly miniaturize the unit , but the choice of a
phys ically smaller capac itor arid po tentiome
ter and 118-Walt resistors would probably
allow the unit to be shru nk to hal f ils current
size. As it stands now , the kcyer measu res
about 1.50 x 1.00 x .750 inches. or just a bit

more than a cubic inch, hence the name .
I installed the keyer in the HW-8 along the

rear of the cabinet by us ing a single post and
some 4-40 hard ware to suppon it off the Tear
wall. A j -rcrmi nal jack was installed for the
padd le to plug into just abo....e the standard
key jack . Power was taken from the power
switch on the front panel and the key line and
ground we re taken from the original key jack.
The unit checked out fine when fi rst powered
up . The only quirk it has is that it always
sends a single dash as soon as it is turned o n.
This could be avoided by connect ing the
kcycr power line to the batte ry side o f the
power switc h instead of the radio side . That
way. whenever the battery is connected. the
keycr would power up. In that case, if the
HW-8 was not turned on at the time, the dash
sent would have no effect. Jprefer to ha ....e the
power switch turn off everything . so I live
with the dash .

Add ing the kcyer to the little rig has made
operating it a real pleasure. Us ing a padd le
wo rks out just fine when camping . and I
found a ligh tweight second paddl e to dedicate
to the task . The fi rst field test was on a north
country fish ing trip . The rig was packed up
on the motorcycle and survived the bouncing
rid e and a flat tire to perform splendidly at a
rented cabin for se era l days until the battery
ran down. I havc e en taken to using it at the
home station for casual contacts instead of the
, .Big Rig. " propping it up on the arm of my
easy chair alon g with the Bencher paddle and
ru nn ing a piece of coax ove r to the station
antennas.

~1y goal was to build a simple keyer with a
low current drain of sma ll size and with
good pe rformance. With a maximu m d rain o f
3 mill iamperes. a size of just over It cubic
inch , and performance equal to the keycr in
the " Big Rig , " I fee l the goals we re accom
pl ished , The re 's only o ne problem . Since
they enjoyed playi ng with it so muc h on the
fishing trip. the HW· 8 and built-in keycr arc
now on loan to my friends, KB2ATZ and her
OM KB2A UA . Oh wel l-s-they ga....c me my
straig ht key bac k! 73 ! III
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How to get back on the air again
quickly ifyour microprocessor

controlled repeater dies.

dio from the receiver's audio stage or speaker
brings up the transmitter. It is not necessary
to open a radio and dig into its squelch cir
cuitry to find a point that operates a carrie r
operated relay (COR) .

The hean of the circuit is a combinat ion of
two 555 timer ICs, one used as the HOT and
the other the TOT . and a CMOS 4001 quad
NOR gale whic h perfo rms a variety of func
lions . I chose the 4001 because it has four
separate NOR gates-each gate with IWO in
puts- .....hich can accommodate one or t.....o
separa te conditions to activate the repeate r
(such as COR and PL),

Pins 13 and 12 of NOR gate A mu st both be
at a logic 10..... . making pin II high to activate
the repeater. I'll call pin 13 the COR input
and pin 12 the VOX/PUBursl input . DIP
switch 1is set OFF (or open) if the COR input
is used . and DIP s..... itch 2 is set OFF (or open)
if the VO X/PLIBurst input is used. If not
using one of the inputs . setting its respective
DI P switch 10 ON (or closed) .....iII pull the
gale low and enables it. allo..... ing transmitter
keying information to act ivate the other gate
input.

The COR gate. if used. can be pulled 10.....
by a logic low through CR-I , or by 2 volts o r
more 10 the base of Q-l wh ich inverts it to a
10..... . The VO X/ PLIBurst gale can be pulled
10w through CR-2 . or by 2 volts or more
through CR-2 to the base of Q-2 wh ich in
verts it to a 10..... . Diodes CR-4 and 5 are used
for different inputs to Q-2 for several fu nc
tions . CR·3 and CR4 are used if a " Tone
Burst " is needed to initiate the repeater after
the TOT has t imed OUI. either by actual carri
er timeout or non-usc . CR-5 is used .....hen
usi ng VOX (CR·3 and 4 must be removed)
and rectifies the audio from the LM -386
(used as the VOX driver) 10 turn on Q-2 .

John K. Nally KA3AAQ
2934 Banks 51.
HamsburgPA /7/03

can render a busy repeater useless fo r days or
wecks until the controlle r can be reinstalled
and reprogrammed .

Const ructfng the Huard

An inexpensive repeale r controller board
can no..... be built in a fe..... hou rs with off-the
shel f pan s and kept for emergencies . It docs
not hav e an autopatch or IOcr. nor is il run by
a microprocessor. but it will get you on the a ir
again quickly .

My repeater controller board is a combina
tion of severa l basic circuits conta ining the
standard hold-over timer (HOT) and time-out
timer (TOT). It has the option of keying up a
transmitte r by VOX , When us ing VOX, au-

Repeater Controller
PC Board

I n this modern day of mic roprocessor-con
trolled rad ios. it's rare to find a repeater

that doesn' t speak to you in its synthesized
vo ice. Many repeater clubs have paid thou
sands of dollars for the se ma chines that can
speak hundreds of words in male or femal e
vo ices. They do everything under the sun
except fix themselves or detect a dying mem
ory backup batte ry . Now , here 's how to ge t
back on the a ir quickly with an inexpensi ve
repea ter controller board when your repeater
is on the fr itz.

As useful as these silicon-based brains have
become. they still have one major drawback:
Once one dies , the repea ter remains dead
unt il someone skilled enough can fix it. This

Photo A. Repeater cont roller PC boa rd with 2 /COM 4ATs in II portable repeater package.
mounted 0 11 (Ill aluminum plate.

•

Phoro B. Repeater controller PC board at
taches to anlCOM Hl with a rubber bandfor
fast emergency repeater use.
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Fig . I . Schnnaticj{Jr the rep eater controller hoard.

Proper co nditio ns of pins 12 and 13 make
the gate ' s output . pin 11. assume a high logic
sta te . Subsequently . the log ic high goes to the
base of transistor Q-3 . .....hich pulls down the
timing capacitor o f the HOT 555 timer to a
low logic stutc. The timer' s output at p in 3
then turns on as long as the output of NOR
" A " gate is high. The time delay . usually
about 3 seconds . is set using C-6 and R- I3 .
The t ime r ' s output turns on transi stor Q -4 and
kcys the transmitter .

The output of NO R gate "A " . pin II ,
also affects the input of NOR gate "B ' · . This
gate now acts as an inverter and its out
put at pin 3 goes low to d ischarges capacitor
C · 11. As this capacitor discha rges NO R
" C" input pins 5 and 6 momentarily as
sume a low logic state . The gate inputs stay
low unti l C· I I is aga in cha rged through R
14. During this low sta te the gate 's output ,
pin -1- , goes high fo r several milliseconds and
turns o n Q-4 .

T ransistor Q-4 then discharges the t iming
capacito r o f the TOT , C- to, and causes the
TOT 555 output pin 3 to go high . This output
is connected to pin 4 (RESET) of the HOT
555, enabling it to key the transmitte r . The
TOT resets 10 its maximum time (typica lly 90
seconds to 3 minutes) every time the output of
NOR ga te " A " goes high {i.e. • every t ime a
carr ie r is init ially detected). If the beg inning
of a car rier is not detected within the a llotted
time envelope of the TOT. its output will go
low . The HOT' s reset pin will assume a low
log ic state thereby turning off the t ransmitter .
In the event of timeout , a momenta ry break in
the repeater user ' s transmiss ion will re -en
able the repeate r.

No te the unusua l wiring config ura tion of
bo th 555 timers . Pins 2 (tr igger) and 6 (d is
c ha rg e ) are t ie d tog et he r , a nd p in 7

(threshold) is not used . Also note that both
timing capacitors . C-7 in the HOT and C· IO
in the TOT, a re connec ted to the working
voltage ( v ee) bus and NOT ground . This
allows us to use the 555s as " M issing Pulse
Detectors" without using add itional compo
nents shown in manufacturers ' informat ion
manuals . The same timing formula is still
used ,

T = C xR xl.l

where the timing in seconds = capacitance in
mF times resistance in megohms times I . I .
Use only high qua lity tantalum capacitors
with values up to 100 uF oT he timingresis
tors should no t e xceed resi stance va lues
over to M .

If a TOT is not desi red , do not insta ll the
TOT 555 o n the PC board . o r use IC socke ts
and s imply remove it. The HOT will work as
long as its pin reset pin , 4 , is held high . This
pin is inte rnally pulled high , but good design
practices say it should be t ied high externa lly
to the + supply line . .

The U .!· 386 is a general purpose 40Q mW
audio amp requiring a m inimum o f exte rna l
components . It can be used fo r a variety of
applicat ions : A VOX drive r , a line d river , an
amplifie r to d rive a small speaker, and as an
audio preamp for some transmitte rs requiring
amplified mikes . ,P ins I and 8 of the LM·386
determine its ga in. . If the two pins are not
used, the voltage gain is about 22 . Ifa capaci
to r (any value of 2.2 to 10 uF) is connected to
these IWO pins . the vol tage ga in is about 200.
For our purposes we usually will not need the
ext ra capac itor . . '

The LM~386 will operate anywhere from 5
to 12 volts ; be cen a in not 10 subject it 10 more
than 15 volts . T he output of the LM -386 is pin
I I of the edge connector. If using the LM-

386 as a VOX driver , I recommend us ing a 10
to 12 volt working voltage . This will produce
peak voltages high enough 10 turn on Q ·2
after bei ng recnfied by diode C R4 . Also, if
using VOX , make su re there is a load on the
LM -386 output. I f a loudspeaker is nOI need
ed , the output MUST be te rminated with R-6 ,
a IO-Ohm res istor. If the output is not termi
nated . C- 17 will charge h igh enough to keep
Q~2 tu rned on.

As'.embl~' a nd Testing

The Repeater Controller can be assembled
on small . si ngle-s ided PC board with a stan
da rd 15-pin , . 156 spac ing edge connector for
easy insta llation. The re a re severa l types of
switches available fo r the power and repeat/
off/ test switch. If not needed . s imply place
j umpers in the proper holes . The repeat/off!
test switch can be vert ically mounted , or, if
us ing the board in a "card cage", can be a
9O-degree type to make it accessible from the
backplane . I des igned the PC board to accom
modate switches and elimi na te the need fo r an
additional cont rol panel.

There a re three jumpers required o n the
board : Each 555 requires a jumper on the
solder s ide of the PC board between pins 2
and 6 (JUM P-I and JUM P-2). Use insulated
wire o r sleeving . JUMP~3 is o n the compo
nent side of the board and connects the LM 
386 to the v ee line .

The voltage regulator is only requi red fo r
input voltages over 13 volts . Except for using
VOX , all circuits will work equally well any
where from 5 to 12 volts. If using VOX , the
work ing voltage should be from 9 to 13 volts
to derive a highe r peak output value to be
rect ified and turn on Q -2 .

The 4001 quad NOR gate has an unused
spare gate which can be used fo r custom
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HAM HAT
Don 't be a stranger at the next
Hamfest or get together.
Display your NAME,
CALL, and HOMETOWN
on our attractive
baseball style cap!

Our caps have a while,
seamless front with
colored mesh back and
matching bill. They are one
size fits all , with an adjustable back.

.. .... Super t.omsnccx 64 ......
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.7 0 0....

PIlle,

Designed for

APARTMENlS
MOlELS
VACAllONS

MODEL AP-10

$55.25

AO:l S300
$t1lpping and Handling

P.O. Box 1476 . Severna Park, MD 21146

Please send checkOl moneyorcler.plus
$3.00 shippiog arxl handliog per orOef.
Add 50 eerrts S&H lor each Iddit10naI

'.""...,

AlL OJR PRODUCTS MADE IN USA

~ BARKER a WlLLIAIISON
~ Q..IaIIfy c covroocctco Products se-ce 1932

Al VOU' Distnbuloo wete Of call
10 Conal Street E\f1sfol PA 1QC()7
(215) 788-5531

Quick Simple Installatoo. Operates on 2. 6,10,15,20,30
oroan ,.,..,tars.A11 coils supploo.OnIy22-1!2 inches long
Weighs Jess than 2 lbs. Supplied with 10 ft. RG 58 coax
and counter poise. l/v11ip extends to 57 inches. Handles
up to 300 watts.
VSNR-1 .1 :1 wtlen tuned
'MIle b rroe <)B!OiIS <n:l 0Ihar M.W QII:OJcts

Allow (to 6 weeks 101 del~. M~sod ,8iIdetI1s add 5"" sales tl>:

WE WElCOME INQUIRIESFROM CLUBS

Best of all , each cap front is CUSTOM
EMBROIDERED in a color coordinated thread.

Hatscome in: ROYAL BLUE. RED,.rId BROWN

GREAT GIFT IDEAl Order now for Christmas
SEND: First enoro- Last Name (max 14 letters) Call (maximum of 6

letters) City andfor State (max 14 letters)

$I. h OG ..F_TION, PlEAS( INCUJOt: ,00. OF ORllfR FOR
S1 I1PPIOfG jU<j() otIJCII.lHG CHAAGfS (MINIMUM U loG. ......,.......... S'Ol
~ ORDERS, .o.ooS_ loll .. US FIJOlO$.~ Fl£SlDfo;TS\DO."SAliS rAX , FOR FIlfE Fl VEA. SE..o ;u ST..-OR SASE

DEAlER FOR
TE N-TEe & ~FJ

S.~I. ST·22S, 20 MHz tllI'd drt". with
control CMd nall.~ wllh any .ysla m
IOf S311.OO. Oller good thtv 12131111.
e.U lor cUllomlzed '1.taml .

SYSTEM #2 $499.00
MOTHERBOARD WITH BIOS AND
THE FIRST 256K OF RAM UP·
GRA.O A.BLE TO A FULL 640K OF
RAM, FLIP TOP CASE. XTiAT
LOOK ALIKE KEYBOARD. 150
WAn POWER SUPPLY. DUAL
DISK DRIVE CAADWlTH CABLES,
ONE FLOPPY DRIVE OS DO 360K
A COLOR GRAPHICS CARD WITH
RGB AN D COMPOSITE OUTPUT.
(ALL YOU NEED IS A MONn OR)

Special
OUTSTANDING PRICES

ON IBM XT'" *
COMPATIBLE SYSTEMS!

SYSTEM #1 $299 .00
MOTHERBOARD WITH BIOS AN D
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM . FLIP TOP
CASE. Xl/AT LOOK ALIKE KEY·
BOAAD. 150 WAn POWER SUP·
PLY WITH ALL THE POW EA
NEEDED TO RUN EXTRA DRIVES

n . '0'" I • REGiSTERED TRAOO,.o,FlK 0#' AN D CARDS ,
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applications . I have lied the inputs low , so
don 't forget to break the traces if you decide
10 use them .

VR-2 regulates audio to the LM-386 amp.
VR-l is used fo r adjust ing the proper audio
level 10 the transmitter. If the repeal audio
sounds " t inny". cut the trace at X-Ion the
solder s ide of the PC board and insta ll a
low -pass filte r. consisting of R- 12 and C·12 .
I found thai using a 2 .2k resistor at R- 12 and
inse rti ng a capacitor substitut ion box will al
Iowa proper value 10 be easily fou nd while
listening to repeal audio . A fixed value can
then be installed at C-12 . If R-II is needed .
the value of R-12 can be critical if R· II is be
low 6 .8k.

If audio is used from a radio ' s exte rnal
speake r j ack. the internal speaker will proba
bly disconnect . If an external speake r is not
used . a 1O-0hm load res istor , R-5 , should be
used on the PC board . If this resistor is not
needed. use a small value decoupling resistor
in its place . Adjust the vo lume control from
1/3 to 112 open to assure proper frequ ency
re sponse if the spea ker amp feeds repeat
audio .

The DI P switch sets the t ime of the HOT
and selects the configu ration used to key the
t ransmitte r . It can also be used for test ing the
board . To test the HOT and TOT. set all 4
DIP switches to OFF (or O PEN) and apply
power to the board . Neither LED should be
on. Sci sw itc hes I and 2 ON (or CLOSED)
and both LEOs should tum on . Next , set
switch I O FF; the HOT LED should stay on
for about 5 seconds, and the TOT LED
should stay on for the lime dete nnined by
C- IO and R-16. Then set DIP switch I O FF
and switch 2 ON . The HOT and TOT LEOs
should slay on for the same times as in the
previous step .

DI P switches I and 2 add parallel I-M
res istors , R-7 and 8, across the timi ng rcs is
lor, R-I3 . o f the HOT . If us ing a 4 .7 uF
liming capacitor at C-7 and R-13 is I M . o ne
of the DIP sw itches on will produce a t iming

,.,
r--- ---1.~
, r J

(~ ,.-- .
~~ ~ I •,

•

0' 0 ••,. ,. , ,
~ - - - --

,-- ----, ..------

Fig. 2. Pans layout.

of approx. 2.5 seconds , and 1.75 seconds
with both sw itches on.

Any othe r limi ng configuration for CI and
Rt wi ll work O K for approximately the same
timi ng pe riods. such as us ing a 2.2 uF ocapac
itor for C-7 and 2.2-M re sistors for R·7 . 8,
and 13. If you use a l-uF value for C-7. then
use 4. 7· M res istors for R·7 , 8. and 13. Mak e
sure you observe polarity markings for ta nta
lum capacito rs!

Some radios. suc h as the ICO,,"1 HTs, have
the mike audio and PIT lines combined so
thai keyi ng the microphone actually connects
the mike cart ridge and keys the t ransmitter.
If you are using such a radio, connect the
edge connector pin 12 (repeat audio out) 10

the mikel PTT common inp ut, and insta ll
R-II o n the PC B. This resistor couples
the PIT transistor, Q·5 , to the transmit au 
dio line, and pull s the audio line low enough
to key the transmitter bUI not so low as to
distort or significantly decrease the audio
level to the transmitter, A 10k. resistor works
well fo r most ICOM portables. but for some
others I had to use d ifferent value s down
103 .3k.

The PIT tra nsistor, Q-5 , goes low (to
ground) 10 key the transmitter. A small va lue
transistor that w ill handle 100 rnA . such as a
2N2222 or a 2N3904 , is usually suffic ient to
key mosr rrensmincrs . O ne of my radios is an
old GE Master Pro mobile which I made into
a repeater. This uses a big PIT relay , so I
allowed room on the PCB for a 2N3053 tran
sistor which will ha ndle 750 rnA , enough to
activate nearly any relay . Make sure a prorec
tion diode is connected across any relay used .
The value ofQ-5 's base resistor, R-1 7, may
have 10 be changed , de pendi ng upon wha t
transistor is used , its gain, and how much
current is needed .

The current demands of the board vary
considerably , depending upon what type o f
555 is used , and whether or nor the LM-386 is
used . Even the voltage regulator itself will
pull 5 rnA or more in the standby mode .

Using the 400 I , 2-standard 555 timers. and
an LM-386, the current consumption is about
23 rnA at 12 volts in the standby mode with
OUI us ing a voltage regulato r, and about 20
rnA more with each LED on.

If current consumption is of great consc
quence , use CMOS 555timers (C555) . Using
Ihe 4001 and 2-CMOS 555s , the standby cur
rent is only 500 nanoamps (0.5 rnA) at 12
volts! The LM-386 draws 5 rnA at 12 volt s .
This is a primary cons ideration if using the
repeater controller on its own battery , or if
connected di rectly to an HTs self-conta ined
battery .

Repealer C ontroller PCR Connections

Connecting the Repeater Controlle r Board
is relatively simple, but several basic under
stand ings of " re peale r lingo" is necessary:
• Carrier Operated Relay (CO R). The term
used when opening a squelch gate activates a
relay or performs a functi on . Most amateur
repeaters use this me thod for enab ling the
repeater ' s transmitter. A point in the receiv
er's squelch ci rcuitry should be found that
goes from a lower voltage when squelched to
a hig her voltage whe n unsquclchcd.

Pin 7 of the repeater controller's edge con
nector is to be connected to the squelch point
if an open squelch goes more positive . The
minimum open squelch vo ltage 10 pi n 7 is
approx ima te ly 2 volt s DC (depending upon
the tran sistor used at Q-I ), with a maximum
of 15 volts with R·I at 10k and R-2 at4 .7k.
Th e maximum voltage unsquelched should
be be low the transistor's tum-off po int, ap
proximatelyfi volts or less. If a point cannot
be located where the unsquelched voltage is
less than .5 vol ts. then a voltage d ivider res is
tor. R-3 , must be used . The va lue of this
resistor mu st keep the unsquelched voltage
less than .5 vol ts and at the same time ma in
la in about 2 vo lts or more with the squelch
ope n. If R·7 is used , the voltage must be
measured at the point wh ere R· 7, R·I, and
R-2 are connected. A res istance subst itut ion
box can be used to quick ly find the correct
value .

If a point is located that goes low in the
unsquclched stale , the n con nect it to pin 6 of
the edge connector. II mU.ftbe noted that this
point mu st go to a true logic low and 110t

merely an off stale. Also, with the receiver
squelched, the vo ltag e at this po int may have
to be equal 10 or highe r than the operating
voltage of the repeater controller logic ci r
cuit ry 10 work properly. Diode CR-I is used
to prevent any possible squelch voltage in the
radio from appearing on the repeate r con
troller board .

Capacitor C-6 can be used to initiate a
slight tu rn on delay of the transmitter, I found
that using a 2 .2 10 4 .7 uF tantalum capac itor
works well . .....hile us ing a value of R- I ac
cord ing 10 the unsquelched voltage. A higher
unsq uclchcd vo ltage will require mo re resls
ranee . The value of R-2 can also be alte red to
attai n a s light delay in the turn-off of Q.I.
Various va lues o f Rcl and R-2 can be used to
keep fast noise bursts from inadverta ntly key
ing up the repeate r, while at the same time
keeping fluttering signal from a stuck micro-
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Fig. 3. Positive ofcircuit board layout.

phone from resetting the time out timer . For
critical times a diode shou ld be used between
the edge connector input and R41 .

If a delay is not desired , use a small value
decoupling capacitor such as .00 1for C-6. To
key the transmitter by CO R only , set DrP
switch 1 OFF (or O PEN) and DIP switch 2
ON (or CLOSED). II mak es no d ifference
whether diodes CR-4 or C R-5 are used , as
that section is prog rammed out via the DIP
switch settings . The nominal HOT time is
usually 2 .5 seconds. and can be set by turn ing
DIP switch 3 ON (or C LOSED) and 4 O FF
(or O PEN), or vice-versa. For 5 seconds.
tum switches 3 and .. OFF (or OPEN), and
for 1.75 seconds tu rn switches 3 and " both
ON (or C LOSED).
«v oice Actua ted Transmit (VO X). VOX
keys the repeater's transmitter by the pres
ence of voice coming from the receiver. A
direct co nnect ion to the receiver 's squelch
ci rcuitry is not necessary, unlike using the
COR .

The VOX circuitry on the Repeater Con
troller board allows a repealer to be act ivated
by using the unsquelched audio output of the
receiver . The main disadvantage of this is
that the first syllable is somet imes lost in the
transmitter keyup. A longer hold-over timer,
typically 5 seconds. is ab o necessa ry to pre
vent the loss of transmitter dropout in long
pauses or low volume in the voice of the
talker.

These minor disadvantages ca n be over
looked if a repeater is necessary in temporary
o r emergency conditions. Nearly any two
radios of any frequency or band can be qu ick
ly connected together as a repealer with the
repeater controlle r board. as long as one has
an external speaker output and the other has
an ex ternal mike and P1T input.

Connect the receiver' s external audio out
put to pin numbers 13 (repeat audio in) and 14
(VOX audio in) of the repeater controller's
edge connector. Turn the receiver' s volume
control to one-th ird to one-half open to assure
un iform fre quency respo nse . Adj ust the
VOX pot (inside pol) so that the transmitter
keys on a medium volume speaking voice and
stays keyed on a medium to norma l volume
speaking level. So me experimentat ion might
be necessary to attai n the best adjustment
without false keying .

The hold-over timer should be set to the
users ' tal king hab its . usually from about L to
5 seconds. For VOX applications , set DIP
switch I to ON (o r CLOSED) and DrP switch
2 to O FF (or O PEN ). DIP switches 3 and 4
should be O FF (or O PEN) for a HOT time of
5 seconds. For a HOT or 2 .5 seconds tum 3
ON (or CLOSED) and 4 O FF (or O PEN) . or
vice-versa.
«Private Line" (PL) . PL is a Motorola trade
mark used by hams to denote Continuously
Tone Coded Squelch System (CTCSS) o r
"subaudible" tones. These to nes. rangi ng
from 67 to 250 Hz , are neithe r sub-aud ible
nor assure a "private line " . They are most
often used by businesses. government agen
cies. and other users o f shared frequencies
to eliminate unwanted channel talk from ad
jacent users. Each business uses a differ-
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ent " tone", has its own subaudible encoder
and decoder within each radio, and transmits
the " tone" continuously when the transmit
ter is on.

The CTCSS is used in all UHF business
repealers which allows even a dozen busi
nesses to share a common repeater . Since
each business has a different " tone" , an indi
vidual user hears only units of his business
except when monitoring the channel. Moni
toring the channel is usually accomplished by
ungrou nding the button on the back of the
microphone or by a switch on the rad io front
panel or control head .

The Repeater Controller board is designed
to use the logic output from a CTCSS decoder
and enable the repeate r transmitter to be
turned on. When using CTCSS in a repeat
er system . the CO R ci rc uitry must also
be used to detect a carrier, Together they
assure a high degree o f immu nity from
noise and unwanted signal s from keying
the transmitt er.

Pin numbe rs 8 and 9 on the edge connector
are used for the CTCSS logic interfacing .
If a detected CTCSS causes the decoder
output to go high , connect it to edge connec 
tor pin 9 . This input will accept from 0 to .5
volts as a logic low and 2 to 15 volts for a
logic high . If a detected CTCSS tone causes
the decoder output to go low, use pin 8.
Remember that in some cases the working
voltage of the Repeater Controller board may
have to be equal to or less than the undecoded
quiescent state of the CTCSS decoder output .
Diode C R-2 is used to protect the Repealer
Controller board from any possible higher
voltages present in the CTCSS decoder
circuitry .

When using CTCSS. DIP switches I (COR
Enable) and 2 (PUVOX/Burst Enable) must
both be OFF (or OPEN). Also , diodes C R-4
and CR-5 must be removed from the Re
peater Controller board .

Although only a few amateur UHF re
pealers ut ilize CTCSS, and even fewer on
VHF usc it, most commercial ham equip
ment ma nufactu re r s a re inco rpo ra ti ng
programmable CTCSS encoders as standard

features in thei r newer radios. With the
growing numbers of UHF repeaters appear
ing on a limited number of frequencies, the
expanded use of CTCSS decoders in amate ur
UHF repeaters will no doubt become more
prevalent .
«Tone Burst. This is a simple method for
enabl ing a repeater, either after it has not
been used fo r a certain time , or to ' ' revive " it
after it has been turned off. Any type of tone
or tones ca n be used , as long as they can be
decoded into a logic condition . Most often
used are " aud ible" single tones ranging from
750 to 2500 Hz., or a DTMF d igit or digits .

To incorporate the use of tone burst to
enable a repeater with thc Repeater Con
troller board , the CO R circuitry must first be
used. The logic output from the burst decoder
must be connected to either pin 9 (logic high
when decoded) or pin 8 (logic low when de-

Continunion pag~ 4J

Interconnection Notes

1. If VOX is used to key the tra nsmit
ter, connect receive audio to both pins
13 (rpl audio in) and 14 (LM-386 inpuU
VOX driver) .

2. If the race's rece ive r speaker out
put is used for repeat transm itter audio,
then some type of load must be used . If
the internal radio spea ker is d iscon
nected , then use e ithe r an e xternal
speaker or a 1D-Ohm resistor (R-5) on
the PC board .

3 . II using VOX, Ihe LM-386 output
MUST e ither be terminat ed with a 10
Ohm resistor on the PC board (R-4) or
an external speaker.

4. The voltage regulator, MG-781 2, is
necessary only whe n using the VOX or
if Ihe input voltage is more than 14
volts . It ca n also be omitted if us ing
VOX and a regulated voltage fro m 10
12 volts is ava ilable from a n external
source. The log ic will work anywhere
from 5 to 14 volts . The maximum work
ing voltage for tne LM-386 is 12 volts.

,



H.md-he/ds Rel ular SALE
IC-2A 2-meters 279.00 249' \
IC-2AYwith TIP 299.00 259' \
IC·3AT 220 MHz. TIP 339.00 299"
IC-4AT 440 MHz, TIP 339.00 299'·
IC-02AT z-meters.... . 365.00 299"
IC-02AT/ HiCh Po.er 399.00 33911

IC-03AYtor 220 MHz 449.00 389' \
IC-04AT lor 440 MHz 449.00 389'\
IC-u2A z-meters 299.00 269'\
IC-u2AT with TIP 329.00 289' \
IC·u4AT 440MHz. TTP 369 00 329t\
Accessories fo r micros · CAll S

IC-12AT IW 1.2GHz fM HT/b.tll/cgrlTIP 459.00 399' \
A·2 5WPEP syntll, ai/craft HT 499.00 449' \
A-20 Synth. ai rcraft HYw/ VOR 599.00 529'\
Accpssories fo r all excep f micros Regular
BP·7 425mah/ lJ.2VNcad Pak . use BC·35 74.25
BP·8 8oomall/8 4V N,cad Pak . use BC·35 ... 74,25
BC-35 Orop in desk charger lor all eanenes 74.50
BC-16U Wall charge! for BPJ/ BPB 20.25
LC-ll Vinyl case lor 011 using BP·3 20.50
LC-14 Vinyl case 10f 011 USIng BP·U8 20.50
LC-02AT Leather use lor Oil models . /BP·7/B 5450
Accessones for IC and IC-O series Recular
Bp·2 425mah17.2V Nlcad Pak · use BC35 47.00
SP·3 Extra Std. 250 mall/8 4V Nicad Pak 37.50
BP·4 Alka line battery case 15,25
BP·5 425mah/ 10.8V Nlud Pak . use BC35 58.50
CA·5 5/8·wa ve telescopmg 2m antenna 18.95
FA·2 Extra 2m neubte antenna 11.50
CP-I Cig. lighter plug/cofd lor BP3 or olJ IJ.OO
CP-IO Battery sepenten cable w/ cllp 22.50
DC·l DC cperanon pak lor standard models 23.25
MB·160 Mobile mtg. bkt lor all HTs..... .. .. ... 24,50
LC·2AT Lea ther case for standard models ..... 5450
RB· l Vinyl waterprool radio bag... ........ ..... 34 95
HH·SS Handheld slloulder strap....... ... .. .... 16,95
HII ·9 Speaker microphone 47,00
HS-IO Boom rrucrcpncnezheadset 23.25

HS-IOSA VOJ unit lor HS-IO& Deluxe only 23.25
HS·IOSB PTI un it lor HS·IO 23.25

ilL-1 2m2.Jw 1n/10" out amplifier SALE 99.95
SS-3211 (;()mmspec 32-tone encoder 29.95
Rece;vers Recular SALE
R·7lA 100kHz to 30MHz receiver $949.00 799'\

RC· ll Infrared remote cant/oller... . 67.25
Fl·32A 500 Hz CW litter 66.50
Fl·6JA 250 Hz CW nner (lstlF) 54.50
Fl-44A sss nner {2nd If) 178.00 159' \
EX-257 FM un it..... ............ ... .... 42.50
EX-3IO Voice synthesizef 46 00
CR-" Hlgl! stabi lity OSCillator Jlal 6J.OO
SP-3 bternal spea ker. .. .. ...... ... .. 61.00
CK-70 (EX-299j 12VDCoption...... 12.25
II B-1 2 Mobile mount 2450

R·7000 25MHlto 2GHz scan rcsr 1099.00949' \
RC·12 Infrared renete controller.... 67.25
EX-JlO Voice syntllesizer 46.00
TV·R7000 ATVunit. 131.95 119'\
AH-7000 Rad,a ting antenna 89.95 (5)

HOURS. Mon.thru Fri.9-5:30;Sat 9·3
MII.aukee WAYS line: 1-800-558·0411 answered
evenings until 8:00 pm Monday thru Tllursday,
WATS lines are 'or Quotes & Ordering only .
use Regular linetor other Inlo & SerYk:e dept

All Prices intllis list are subject tochance without notice.

IC·471A' 25W 430·450.. . . CLOSEOUT 97900 749's
PS·25 Internal po.er supply. .. . ..... . 115.00 104' \

AG-I' Mast mounted preampliher . .. 99.SO
IC·471H" 75W 430·450 ... CLOS EOUT1399.00 989' ·
PS·35 Internal power supply 199.00 179t\

AG-35' Masl mounted preamplilier 95.00

I ·Preamp $9" with 471A or 471HPurchase

Accessor ies common to 171A/ H and 471AjH
SM·6 Desk mic rophone 44.95
(X-3tO Voice synthesizer 46.00
T5-32 CommSpe<: eecece/eececer.•.. 5995

UT·I5 Encoder/de<:oder Interface ... 14,00
UJ-ISS UJ·lSS w/ TS·32 install ed .. ... 92.00
VHF/UHF mobile multi·modes Relular SALE
IC-290H 25W 2m SS8/FM CLOSEOUT 639.00 549n

IC"90A lOW 430·440..... CLOSEOUT 699.00 J99"
VHF/UHF/J,1 CHz FM Regular SALE
IC·27A Compact25W2m FM. / TTP mic 429.00 379'\
IC·27H Compact 45W 2m FM "lnPmit 459.00 399'\
IC·37A Compacl 25W220 FM. TTP mic 499.00 439' \
IC·47A Compacl 25W440 FM. TTP nne 549.00 489' \

PS-45 Compact 8Apower supply ... 139 00 129' \
UT·16/EX·388 VOice svnthesizer... 34,99
SPotO Shm.hne edemal speaker... 35.99

IC·28A 25W2m FM. TIP mic 459.00 399"
IC·28H 45W 2m fM, TIP mic 489.00 429"
IC-38A 25W220 FM, TTP mic... . .. . .. 489.00 429' \
IC·48A 25W 440-450 FM, TIP mic... . 489.00 429'\

HII ·14 htra TTP microphooe 55.SO
UJ·28 Digital code SQuelch ... . .. ... 37.50
UT·29 Tone SQuelch decoder 43.00
HM-16 Speaker/microphone 34.00

IC-900 Transceiver controller .. ..... .. 589.00 529' \
UX -29A 2m25W unit .............. 295.00 269' \
UX-29H 2m 45W unit 339,00 309"
UX·39A 220MHz 25W uni t 349.00 319"
UX·49A 440M Hz 25Wun it 339.00 309's
UX·59A 6m lOW unit 339,00 30911

IC·32ooA 25W 2m/440 FM .lnP 599.00 529"
UT·23 VOICe synthesizer 34.99

AH·32 2m/440 Dual Band antenna 37.00
AHB·J2 Irunk.hp mount 34.00
ursen PO-K Roof moun!.. .... 20.00
larsen PO-HII Trunk· lip moun!. .. . 22.00
larsen PO-ilil Magnetic mount . .. . 22.00

RP-3010 440MHz lOWFM repeater 1229,00 1089
IC-I200 lOWI.2GHz FMMobile 699,00 62911

IC·1271A lOW L2GHz SSB/CW Base 1229.00 1089
AG-12oo Mast mounted ureamphner 105.00
PS-2S Internal po.er supply .. .. .. . 115.00 104's
EX·JID Voice synthesizer... ... .... . 46.00
TV·12oo ATV Interface urut.. 129.00 119t1

UT·ISS cress encoder/decoder... 92.00
RP·1210 L2GHz lOW 99 ch FMJCVrl479.00 1299
RP-22 ID 220MHz 25W repea ter 1499.00 1329

IC·75IA 9-band xcvrl.!-30 MHz rcvr l649,00 1399
PS-3S Internal DO"er 5l.Ipply 199.00 179"
H-32A 500 Hz CWfi lter li st IF).... 66.SO
H·6JA 250 Hz CW futer UstIF).... 54.50
H-S2A SOD Hz CW lilter (2nd IF) 108.00 99' \
H-SJA 250 Hz CWIilter (2nd IF) 108.00 99'1
H-33 AM htter....... .. ............ 35.25
H-70 2.8 kHz wide SSBlitter •.. .. . 52.00
RC-IO External frequency controller 39,25

IC·74S 9·band Jcvr CLOSEOUT 104900 899 '~

HF Equipmenl Recular SALE
IC·761 HF mrlSW rcvr /ps/AT 2499.00 21,19

HII-36 Scannmg hand mcrupbcne 44.50
SP-20 Ed. speaker . /audio fi tter .. 149.00 139"
H-IOI 250 Hzlst IF CW lilter ..... 69.95
H-S3A 2S0 Hz 2nd IF CWfilter •••• 108.00 9991

H-t02 6 kHz AM litter 56.00
EUIO Voice synthesizer... ..... ... 4S.oo

IC·73S Hf tra nscelverl SW rcvr /mic 999.00 829' \
PS·55 Edemal DO" er 5l.Ipply.. .. .. . 199.00 179' \
AT·ISO Automatic antenna tuner 44500 349"
n -32A SOD Hz CW hlter 66.50
EX·243 uectrenc keyer Unit 56.00
UT·30 Tone encoder 17.50

Other Accessones Recul.u SALE
IC·2KL ISO·15m solid stale amp w/psI999.00 1699
PS·IS 20Aexterna l power supply ..... 169,00 IS4 '~

PS·JO Systems pIs w/cord. g-pm plug 299.00 269n
MB Mobile mount. 73SI75I AJ76IA . .. 24.SO
SP·3 btema l speaker 61.00
SP·7 Small external speaker. 49.00
CR·64 High stab. ret xtat for 75IA . .. . 63.00
Pp·I Speali.er/ pa tch 179,00 164 '~

SII·6 Desk mic rophone 4495
SII·8 Desk mit • two cables. Scan... .. ,78.SO
SM·IO Compressor/graph EO. 8 pm rmc 136.25 124' \
AT-lOll 100W 8-band auto. antenna tuner 445.00 389' \
AT·5OI) 500W9-band auto.anlenna furer 559.00 489' \
AH·2 8·band tuner " /mount & e f up 625,00 54991

AH ·2A Antenna tuner system, on ly 495,00 429"
GC-5 World clock.. .... .. ... ..... 91.95 89'·
VHF/UHF baw mulli-modes Regular SALE
IC-275A 25W 2m FM / SS8 /CW . / ps 1199,00 1049
IC-27SH looW 2m FM/ SS8/CW 1389.00 1229
IC·47SA 25W 440 FM/SS8/CW w/ps 1399.00 1249

WIClUFFl, Ohio 44092
28940 Euclid Avenlle

Phone (216) 58S·7388
Ohio WATS 1-800-362-0290......,.. 1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwl.con.,n/~8/iJ'!2~~5·t:5"M."OM••)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES" BRANCH STORES Associate Store

ORLANDO. Fla, 32803 CLEARWATER, Fla. 34625 LAS VEGAS. Nev, 89106 CHICAGO. illinois 60630
621 CommonWfalth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-3238 Phone (813) 461·4267 Pllone (702) 647-3114 5456 N. Milwaukee Avenue

Fla. WAYS 1-8O().432·9424 No In-SlIte WATS No In-St.te WAYS Phone (312) 631·5181

1::1-800-327-1917 No Nationwide WAYS ~~ 1-800-634-6227 15 min. from O'H",.,



Brighten Up Your Holidays

Quantities ofthis unique conccrsa-
lion piece arc limited. Order now for I
dl:liwry bdi,rc the holiW.ys. Please
send your name andstreet address.
plus mOl'lL'}' on.lI:r ~,r $88,tK) tircludcs
shippinJ!; and insurance - Ohio resi-
dents add S5.~1'\ sales tax!to:
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; MAXCOM has made Global Communications Simple!!! .,:.. ::
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en !Astatic

Collector Lamp
eu Box120

Conneaut. Ofl44030

II ,.itc {or intormation about the
","'II Surer f:aqle Plus microphone
aith t-kn z 10 11C.

The worlds most wanted micro
rhone. the Astatic Silver Eagle. is
rll""M' available a., a limited edition
desk and table lamp. This elegant
conversation piece. handcrafted
from quality production parts at
the original Ohc tactorv ((IITh.'S

complete with chrom... finish base
and mO"'in~ switches rno micro-
ph, f1'JC dement I.

Paul, WA3QPX

Katherine. KA31YO

New Equipment Order & Pricing
Prices are subject to change without notice or

obligation. Products are not sold for evaluation.

NO Sales Tax in Delawarel one mile off 1-95
SERVICE, USED GEAR INFO: 302-328-7728

CIA(:LE 231 ON REAOER SERVICE CARD

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

AEA • ALiNCO • AMERITRON • CUSHCRAFT • ICOM
• KANTRONICS • KENWOOD • MOSLEY • SANTEC

• TELEX HY·GAIN • TENTEC • YAESU· AND MORE!

La~. ' ",,"lo~ O~ly UPS SeN ;ce 800-441-7008
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coded). Use the same logic levels and con
rection as e xplai ned in the paragraph under
"PL" ,

DIP sw itches 3 (COR ENABLE) and 4
(PUVOX/Burst Enable) must bosh be in the
OFF (o r OPEN) posit ion. Diode CR-5 must
be used on the repealer controller board . and
remove d iode CR-4 (f rom VOX amp- output) .

To ena ble the repeater. a carrier mu st first
be detected by the COR circuitry . A tone
burst must the n he det ected 10 " sta rt " the
repea ter. Once the repeate r is e nabled . il will
stay active as long as a carrier is detected
within the t ime envelope of the lime out timer
(TOT) . Every t ime the beginning of a carrier
is detected by the COR, the TOT is reset to its
ma ximum lime . Once the TOT times out, a
tone burst must be used again 10 enable the
repeater.

Although very few re peaters can be found
with tone burst access , its usc may reappear
again with the advent o f closer repeater lo
cat ion spacings. When mobiles of one re
peater inad venantly key up anot her re pealer.
the implementation o f lone hurst can help
case mailers , S ince most radios no w have
DTMF encoders . a lmost no one wi ll be ex
cluded from using the repealer. Th e tone
burst can eas ily be a s ing le DTMF digit or a
"stretched" DTMF di git to e nable a re
peater. This can be accomplished by simply
using two inexpensive NE-567 tone decoder
ICs o r. for about $12 , a single IC DTMF
decoder such as the 551-202 can be used.

Different va ria tions can be used to enable
repeate rs . For example, 10eliminate repeate r
kerchunkmg, the standard CO R circuit can
be used , and the VOX ci rcuitry o n the Re
peale r Controller board added . Use d iodes
CR-4 and CR-5 on the board , and take the
output from the repeater's receive r speaker
and connect il to pin 14 of the Repealer Con
troller ' s edge connecto r. An y other receiver
output source can also be used if it unsquelch 
es upon the receipt of a carrier. Adjust the
VOX level as expla ined in the pa ragraphs in
the VOX sect ion.

In doing this. the VOX w ill logically fu nc
t ion as a "tone bu rst " . so a detected carrier
and part of the pe rson' s first sylla ble is neces
sary 10 e nable the repeater. As long as the
beginn ing of a carrier is detected wuhin the
TOT' s l ime envelope, the repeate r wi ll fu nc
lion as a standard COR repeater. After the
TOT has t imed out. merely keying o r ker
chunking a m ike is not sufficie nt to make the
re peater rra nsmu because some type o f audio
is a lso required.

Usin~ the Repeater Co ntroller

Once the Repeater Controller board is test 
ed , its plug-in edge connecto r and DIP switch
programm ing all ow great versa til ity. II can
be used in a lOO-Walt commercia l repeate r
with PL. and one minute later be used as an
emergency re pealer with 2 HTs using VOX .

This part icular PCB and its predecessors
arc be ing used for links , commercia l and
government two-way radio repeaters. and
vot ing receiver arrays . We recently used the
Repeate r Controller hoard for the CPRA
145 .47 repeater with three vot ing receivers.

DIP Switch Seuings

Switch ON '"' Closed, and Switch
O FF "" Open .

DIP S W-1

OFF: Enables pin 13 (COR) to NOR
gate, so the COR input mu s t be used
for transmit. Use edge connector pin 6
if CO R goes low, and edge connector
pin 7 if COR goes high.

ON : Disables the COR input to the
NOR gate and holds it low, allowing pin
12 (PLlTone Burs tlVOX) to init ia te
transmitter key ing .

DI P SW-2

OFF: Enables pin 12 to NOR gale .
The PLlTone Burst a llows TX keying
when CO R is activated. Use edge con
nector pin 7 if PUBurst goes high, and
pin 8 if P UBurst goes low. If us ing Tone
Bursl , d iode CR-S mu st be used and
CR-4 must be taken out. II using Pl,
diodes CR-4 and CR-S must be out. For
VOX only, use CR-4, lake out CR-S,
and do NOT use any connections to
edge connector pins 7 and 8, and use
l M-386 audio inpul to edge connector
pin 14.

ON : Allows COR only 10 be used.

Each voting receive r keys its re spective UHF
link tran smitte r through a repeater controlle r
PC board . A stuc k mike or receiver fai lure at
one remote voting s ite cannot ric up or inhibit
the voter at the repeater site because of the
t imeout feature.

Incorporat ing the VOX featu re was in
spired by T im Shmgara WB3EYB who. as an
officer in the C ivil Air Pat rol (CA P) , needed
a method 10 qu ickly set up an emergency
re peater in remote areas. This had 10 be ac
complished wit h existing equipment wit hout
transpo rting rad io racks. power suppl ies ,
bauenes. and a duplexer. My repeater con
troller board enabled them to do j ust that , and
passed its final test in Ju ly . 1986 at a CA P
ranger camp at Hawk Mounta in. Pennsylva
nia , near Allentown.

Si nce the Hawk Mount ain campsite is 60
miles away from the Harrisburg CA P re
pester. T im decided to set up a repealer on
tha t frequency pair, 10 accommodate the Har
risbu rg CAP members who have both rock
bound and synthesized radios on thai fre
qu ency . At that di stance ne ither repeater
would inte rfere with each othe r.

A repeater was set up us ing 2 ICOM 02AT
HTs , and placed in ajcep parked at the lOP of
the mountain. Both radi os and the re pea te r
contro lle r board were connected to the j eep' s
batte ry . T wo sepa rate antennas we re used -,
the ve hicle 's antenna on top of the roof was
connected 10 the radio used as a receiver. A
portable ground plane antenna was set up
about 20 feet away and connected to the HT
being used as the transmitter.

Since the CA P repeater frequencies arc far
apan- 148 M Hz for transmit and 143 MH z

fo r receive, vinually no de scnse from the
antennas occurred when using 2 Watts from
the transmitter . Some noise problems were
encountered with both radios lying in the
front seat beside each other, but this was
quickly resol ved by putting o ne radio on
the back seat. Repeater performance was
excellent.

The only rea l difficulty was educat ing
some o f the users , mak ing them real ize that
this was an emergency repeate r, and that their
m ice activated the transmitter, (as opposed to
COR on the repeater back home). Once they
grasped meconcept all went fai rly well , con
s idering the 02AT takes almost a half second
to lock in the VCO and transmit.

II is surpris ing how well VOX will work
wirh so me radios with electronic switching.
where t ransmitter turn -on is nearl y insta nta
neous , O nly a fraction of the first syllable is
lost , and with some receive rs , the initial
" thump" of the squelch ope ning is enough to
key the tra nsminer without detect ing vo ice .
Other rad ios with co mp ute r co ntrolled
VC Os, howeve r, take up to a hal f second for
their tran smitters to turn on, so try to avoid
these as transm itte rs if possible , If they must
be used . rnc HOT should be set to at least 5
seco nds.

One of the arrangements I have made for
a portable VOX repeate r is simple and eve n
somewhat crude, using my 2AT and another
ham ' s 2AT or02AT , I wi red up a IS-pin edge
connector for the board and used double-sid
ed tape 10 attach a 2-ineh speaker. A lO·inch
shielded cable was soldered 10 the edge con
nector and a plug for tra nsmi tter aud io and
PTT was attached 10 the other end. An
othe r shie lded cable , about 25-feet long,
was also soldered 10 the edge connecto r, and
a plu g attached for speaker audio from me
other HT .

I a ttached the ba re repeater co nt ro lle r
board and edge connector to the " transmit
ter' HT with a rubber band. The ground wire
from the repea ter contro lle r is a ttached 10 an
alligator cl ip and cl ipped to the HT's BNC
connecto r for ground . For the B + wire, a
small alligator clip is attached and dipped 10
the bottom of the HT' s battery case. o n the
small ba ttery charger contac t scre w , T he
small speaker taped to the edge connector
puts a load on the repea ter receiver ' s aud io
output. II also allows monitoring of the re
ceive r to set proper transmitter aud io levels
via VR- I and VOX threshold via VR -2 ,

On 2 meters . r use each radi o 's " rubber
duck" antennas, and s ince there is no duplex
er. vertical sepa rat ion must be used to mini
mize receiver dcsense . With abo ut 15 feel
ve rt ica l separation, and using low tran smitter
power (about 300 rnw .). very good results
should be obtained if both radios are located
somewhat high above the ground. For better
results . higher power can be used , and an
exte nsion wire to the repealer ' s " receive r"
radio mu st be used 10 allow bette r physical
separat ion. The vertical and horizontal anten
na sepa rat ion, the d istance bet ween the two
radios , and the amount of transmitter power
used primarily determine the effic iency and
range of this type of repealer.
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Miscellaneous Hardware

2 Miniature LEOs , PC Board, Edge Connector, IC sockets if desired ,
Aco mme rcially manufactured, drilled a nd plated PC Board can be ordered from KA3AAQ,
John K. Nally, 2934 Banks 5 1. Harrisburg PA 171 03, for$ e.ooeecn . includ ing shipping,

co ntrol at 1/3 to 1/2 open 10 assure linear
frequency response .
- Use C MOS 555 timer ICs on the repeater
controller board In minim ize bat tery drain ,
and even clipping me resisto rs (R-1 9 and
R-20 ) to the 2 LEOs will reduce drain fur
ther . A high capacity ba ttery such as the BP-8
in both rad ios extends repeater life.
«The use of exte rnal antennas always works
bette r, but vertical and ho rizo ntal separat ion
may have to be increased . An excelle nt com
promise is using quarter wave antennas o n
top ofthc HTs instead of rubber ducks. vern
ca l separation betwccn antennas cons iderably
out-performs hor izontal separation when
comparing performance ve rsus actual d is
lance between them.
»lf using VOX. keep in mind that the operat
ing voltage of the LM -386 determines its
maximum audio output . and therefore deter
mines the turn on of tra nsistor Q -2. If battery
powe r is being u sed , '1110 ..... su ffic ie nt
threshold to co mpensate for lower bat tery
voltage by turning up VR-2 to more than its
turn-o n point.
- A UHF repeater of this type also performs
well, and the same cables and connectors can
be used if the same manufacturer's rad ios arc
being used. Since the freq uency spaci ng be
tween receive and transmit is relatively larger
than on 2 meters , receiver descnse may be
less of a problem.
eSince . in all pracncatines. an IOc r ca n' t be
used in such a portable configuration . don 't
fo rget to ID the repeater.

A low-cost po rtable repeater can he con
structed in a small pla-ne or metal ca rrying
case. Ahhough a metal one is ideal. a plastic
one can he used if the HTs arc mourned on a
metal plate . w ith ground ing braid attached to
the HT's antenna connector for a good com
mon rf ground . Each radio should be covered
in us own metal housing such as an aluminum
chassis for rf iso latio n. Keep all wires as
shon as possible, and use shielded ..... ire for
the pow er supply and repeate r co mroller
PCB connections .

An even better " portable" repeater con
figurat ion ca n be set up by connecting two
sepa rate vehic le-mounted mobile rigs to
gether. The same rules should apply, but
bcuer performance can be expected be
cause of bet ter selectivity in mobile rad io
receivers. an excellent g round plane for
vehicle-mounted antennas. and higher trans
mitter power. If sufficient distance between
the ca rs cannot be achieved and receive r
descnse occu rs . then transmitte r power
shou ld be lowe red .

Since a mobile radio has mom for acccsso
ry interfacing . a connection to Ihc squelc h
circuitry for COR can be located and tied into
an accessory jack. Th is can be used 10 acti
vale the transmitter rather than VOX , and
make it sound much like a commercial re
pealer.

Keeping a spare repeate r controller board
in the shack ca n be a lifesaver if the club's
repeater logic dies. In the meantime. it can be
used for links , other emergency uses. and
even for setting up a po n able repeate r to link
home area hams visit ing a d istant hamfe~t."

Where Used
C-2,15 ,1 8
C-4,8,9 ,14
C-l ,11 ,13,16
C-19
C-7
C-3,5
C-l0
C-1 7
C-6 COA delay
C·12 Low pass filter
C-20 lM-386 gain

Where Used
R-5,6
R-19,20
R-17
A-2
A·l ,4,7 ,8,11 ,15,18,21
R-14
A·9 ,10,1 3
R·16
R-3 = COR Voltage Divider
A·ll = TX Key on audio line
R·12 = TX audio low pass !ilter

interference as compared to the higher trans
mil audio input impedcnce.
» Do not se t th e receiver ' s sq ue lc h at
threshold -s-set it at least 1/8 of a full turn past
threshold fa compensate for battery drain and
possible interference that could inadvertently
key the transmmcr. Since transrrurre r audio is
taken from the speaker amp , keep the volume

1N4148 or equivalent

4001 Quad NOA gate
555 timer (or C555 CMOS Ve rsion)
555limer (or C555 CMOS Version)
LM-386 4QO-mW audio amp
MC-7ao5 to MC-7812 , if needed (see t611t)

2N2222 or 2N3904
2N2222 or 2N2904 transmitter keyup, 100 mAor less, 2N3053 for

100 mA to 750 mA

SPST. miniature, toggle (Power On), PC mount, optional
SPOT, with middle posit ion off, miniature, toggle

(PTT/OFFfTEST Tll)
PC mount, vert ica l mount or 9O-degree mount
DIP Switch , Pc-mount . a-Position

Description
.00 1 ce ramic monolithic or disk
.01 ce ramic monolithic
.1 ce ramic monolith ic
2.2 tanta lum
4.7 tanta lum
22 electrolytic
22 tantalum
100 e lectrolytic
select values, if used (see text)

10k, PC Mount

De scription
10 Ohm, 1/4 Watt
1k, 1/4 Wall
2.2k, 1/4 Walt
4 .7k, 114 Wall
10 k, 114 Wall
220k, 114 Watt
1 Meg,114 Wall
4.7 Meg , 114 Wall
Select values, if used

PARTS LIST FOR THE REPEATER CONTROLLER BOARD

DIPSW

Integrated Circu its

IC-l
IC-2
IC·3
IC-4
vonaae Reg ulator

Switches

5W-l
SW-2

Oiodes

CR-l to CR-5

Transistors

0-1 to 0-4
Q.5

Capac itors

Except where rcteo. all capacitors are ceramic monolithic, in microfarads, and rated 16
volts or more .
Ouantity
3
5
3
1
1
2
1
1
3

Variable Resistors

VR-l, VR-2

Resistors

Quantity
2
2
1
1

•
1
3
1
3

Several rule s of thumb should be observed
if such a portable repealer is used :
«T he Repeater Controller board should be
clo-cst to the transmitte r but nOI directly adja
cent 10 the antenna 10 avoid RF interference
problems. Since audio is taken from the " re
ce iver' s" speaker output which is of a very
low impcde ncc. the re is less chance o f rf
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I:J,ASTRON
II;:, CORPORATION

9 Autry
Ir vine, CA 927 18
(7 14J 4 5 8 -72 77

INSIDE VI EW - RS·12A

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH QUALITY. RUGGED. RElIABLE.

SPECIAL FEATURES ttERFORMANCE SPECIFICATIONS
• SOUD STATE ELfC~ICAlLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOlD-8ACX CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC ! 0.05 ~oIts

from excessive current & continuous shorted Olllpul (Internally Adjustable: 11-15 VOC)
• CROWBAROVER VOLTAGE PROTECTION onall Models • RIPPlE l ess than Smv peak 10 peak (lull load &

nel,1n ·3A. U ·U. 1, ·5,. . low 111lt)
• MAINTAIN REGULATION & lOW RIPPlE allow line inpul • AlII nlil ••I, . U. n o VAC 11, I ' n ll l , 1

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWEll CORD
• ONE YEAR WARRAHTY • MADE IN U.S.A.

MODEL RS·50M MODEL vS-50M

19" X 5'1. RACK MOUNT POWER SUPPLIES

c..I1..... ies- SiZlI JlII U i"i' l
MODEL Oily IA.,II 1,,·,11 H x W x D WI· l lh ·1
RM- 12A 9 12 5'4 X 19 X 8'1. 16
RM-35A " 35 5'1< x 19 x 12"" 38
1\M-50A J7 50 5'" x 19 X 12'12 50

• Separate Volt and Amp Meters
AM·12M 9 12 5 ~.x 19x8 '''' 16
RM-35M " J5 5'/, x 19 )( 12'" 38
RM·5OM J7 50 5'';' x 19 x 12'1, 50

Cull... .. les' l ili llNI 5'i" il'
1Il0DH 011, lA_, ll [h ' IJ H xW x D WI. Ilh .1
RS-JA 2.' J J x .. '" x 5'" •RS- 4A J • 3>,;,x6'1:1)(9 s
RS-SA 4 s 3"" x 6'10 x 7'1... 7
RS-7A s 7 3'" x 6", x 9 9
RS-2B , 7 e x 7'1:1 x 10>;, 10
flS.l0A 7.' 10 .. X 7'1, x 103(" 11
flS.12A 9 12 4'hx8x9 1J
1&128 9 12 4 x 7", x 10"- 1J
RS-20A 16 20 5x9x10'" 18
RS·35A zs J5 5x11x11 27
RS-SOA J7 50 6x13"'x 11 ..

Cu ti.., .. les' Sill l tlll ) 5' i" il '
MODEl 0.1, [.....1/ I... . ' 11 H x W x 0 WI·l lh .)

• Swilchable volt and Amp meter
1&121.4 9 12 4'12 x 8 )( 9 1J

• Separate VOlt and Amp meters
RS-20M 16 20 5x9x 10'11 18
AS-35M as J5 5x11x11 27
RS-50M J7 50 s xtav x u ..

MODEL AS-SOA

MODEL RS-7A

MODEL RM-35M

-

RM SERIES

RS-A SERIES

RS-M SERIES

VS-M ANO VRM-M SERIES • Separate Volt and Amp Mel61'S · Output Voltage adjustable from 2·15 volts . Current limit adjustable Irom 1.5 amps
to Full load

• Variable rack mounl power supplies
VRM·35M 25 15
VRM-SOM 37 22MODEL VS·35M

MODEl

VS-12M
,,"2ON
,,"35M
VS-SOM

C..li.....0.1, 1",,)
@13.8VDC @10VDC @5VOC

9 s 2
16 9 ..
25 15 7
37 22 10

7
10

les ' Sill (III] S ~ i" i · 1
l,,_,sl " xW xD WI. llh.1
@13.8V

12 4'I>x8x9 1J
20 5x9x10l; 20
J5 s x u x u 29
so exua x u ..

J5 5 ',;, x 19 X 12',2 38
50 5'" x 19 x 12'1> 50

RS-S SERIES:-... • Buill in speaker

Cn ti. .... ICS" Silt {IIII U i"i· 1
MODEl D.l, lA_,I) A_,I I xW xD WI· llh ·1
RS-7S s 7 4 X 7'1> x 10"," 10
RS-'OS 7.' 10 4 X 7", X 10;' 12
RS-12S 9 12 4'1> x 8 x 9 1J
RS-20S 16 20 5x9x10'l> 18

"ICS- lntermittef1t Communication Service (50'r0 Duty Cycle 5min. on 5 min. off) CIRCLE 16 0l'I READER Sl:RVICE C"RO



Paul M. Danzer NJIJ
2 Dawn Ro ad
Norwalk CT0685J

Let the Computer
Steer Your Beam

In terface your standard five-wire
connected rotor with your VIC-20 computer.

ROT OR U !U
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rectangular pyramid with the top CUi off, and
a face sim ila r to that in Figure I , In addition
to the manufacturer's logo . the re is a s ingle
potentiomete r control. and two small rectan
gula r l ights that go on 10 indicate the direction
of rot at ion .

Although I selected this particular un it . the
modifications can be applied 10 severa l other
lypes of rotors controlled by a potentiometer
geared to the motor. as well as a diffcrennal
amplifier in the control head .

Since several hundred thousand of the se
little beauties were sold. the ma nufacturer
mu st have had a pretty good design-and he
did. The basic circuit is shown in Figure 2.
When you turn the control pot Rc on the from
panel the bridge circuit is unbalanced . The
d ifferential amplifier senses the imbalance
and feeds back to drive the mot or. Geared 10

tUT........."

-c
..o TOA
C O~TAO"

,~,

'"

bly how they can ru n RTIY and AMTOR or
Packet. Finally.fhcy will say that someday
sOllltxlay when they get around 10 it- they are
going to tic their en tire station together and
run it through the computer .

Well , someday arr ived here at N III . I just
couldn't stand having my lill ie VIC-20 silt ing
around doing nothing most o f the time . I
decided to put it 10 work , and direct control of
my triband ant enna rotor was the result.

Start With an Analog Rotor

Like ntany othe r hams, I never bou ght a
deluxe rotor . For many years. I used several
identical models of an old standby, a five
wire connected roto r wh ich I believe was
first produced by RCA with a model number
IOW707 , with a selling price o fS29.95. Ll.I
er, Radio Shack sold it under several num
bers, including 15- 1220 , at prices
ranging from $39.95 10$60. I am told
that Alliance sold s imil ar models. In
add ition to the use of a 5-conductor
cable, il can be recognized by a con-
rrol unit that looks slightly like a

,
OA ,.£~ e y " OTOR,

' -1
" I>OTO~-, MU O

e CD- ---- -------- -- ------ ---
~OTOO eo~

,~

u~,.. POll

••,..
'00'IT A..
~OTI
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~ POT I~ COO<TI>OL "" '1
OAlv[ ~ ! . FRO« T ~UE' •

Fig. J. Diagram ofrill' rotorface.

•
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0 "
~" •

•
•

0
•

H am radio and computers seem to go 10 

gether. If you as k most hams ho w they
use their computer, they tell you they have
software that will figu re out almost any cir
cuit calculation wirh Ohm ' s Law, and proba-

Fig . 2. &I.{;Ccircuit ofshefive-wire connected rotor. Fig . 3. TIll' newbridge circuit .
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Continued from page9

Ooops! October 's Alden
Weatherfax review ended
on page 82-we neglected
to mention that on page 19.

Gordon West WB6NOA
Instructor,

Coastline Community College
CoI~ Mesa CA 92626

ENOS &ODDS

Moving! B ilal's Isot r on
Antennas lor HF have
moved to 137 Manchester
Drive. Florissant CO 80816
(303J687-0650).

uals that don't see anything
happening with Novice enhance
ment simply have a preconceived
bad arntuce about the whole idea .
Let 's not spoil it lor the rest 0' us
that are finding more students
than we can teach , and more
enthusiasm than we have seen in
many years. Yes, the numbers are
Ihere!

I believe Mr. Welsh may not
be seeing the number 01 new
cand idates because he has
not revised his outlook, nor his
curriculum, to the new style ama
teur radio service. It's absolutely
true that the newcomer is an
appliance operato r. It's also true
that our new students couldn' t
begin to create any type of anten
na system out of wires around an
oatmeal container. However. the
new breed of students will know
all about packet, voice privileges
on repeater bands, and will have
good training on how 10 go on the
air properly with thei r new privi
leges.

Our classroom sessions dazzle
students with laser lights to
illustrate propagation, containers
of water to describe electromo
tive force, charged capacitors
shOwing the effects of short cir
cuits, and many demonstrations
of equipment actually on the
air. It's a whole new teaching
game, and if we recognize that
most students want to become
communicators rather than elec
t rical engineers, the p rocess
works fine.

Those organizations or individ-

NO PROBLEM

Wayne's September editorial
comments that resident Novice
expert , Bi ll Welsh W6DDB, says
he hasn't seen anything to be hap
py about , so far, abou t Novice li
censing figures. Yet , in this same
issue, your page 8 Novice statis
lies indicate a sizeable increase in
new license applications. I agree
with th is finding- our college
classes are packed to the hilt this
fall with the young and old wanting
to get their beg inner amateur ra
dio Novice voice-class ticket Our
weekend classes have also been
a sellout, and we have more stu
dents than our college classes
can hold .

to the Japanese, we did thai
to ourselves . Back in 1963, I
was employed by Un ivac and
I recall management showing
court eous Japanese business
men our assembly line tech
niques. We had to "cut costs." I
think the only thing we cut was
our throats.

Ben Alabastro WA2PXR
Frankfort NY

1 1

1CUT WHAT7

LETTERS

Fred Laun K3Z0
Nicaragua!

yet, I have had my Spanish lan
guage asos interrupted by Irate
countrymen of mine who tried 10
insist that either I speak English or
gel off the air.

But you shou ld know that
nothing will change because the
great majority of traffic handlers
don't want things 10 change. and
they are letting their d irectors
kn ow about il in no uncertain
terms.

Belore closing, I also wish to
say thai in emergencies close 10
home our repeaters seem to do a
pretty good job. The fellows who
keep those machines going, often
through great expense and a lot of
hard work , are to be congratulat
ed. They have saved our reputa
tion .

If we are lamenting the loss
of the electron ics gold mine

1 ---'

Fast, Reliable Service Since 1963

IRON POWDER and FERRITE PRODUCTS

AMI~~oWJm

Small Orders Welcome Free 'Tech- Da ta ' Flyer

'There's No Better 10
Meter or CB Antenna Made"

Jo Gunn Enterprises
Route 1, Box 383

Ethelsville. AL 35461
12051 658-2229

Hours: Mon - Fri, 10.m - 6 pm (CST)
OIRECTIONAL MODELS

ALSO AVAILABLE

NEW JO GUNN AUDIO-FLEX
COAX NOW AVAI LABL E FOR

ANT EN NAS

Toroidal Cores. Shielding Beads. Shielded Coil For m s
F err i te Rod s. Pot Cor es. Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

CIRCLE 4 ON RUOER SERVICE CARO

CAPITAL AVAILABLE

$1,000,000 Min.
Will assist with financial plan, for Infonnallon call

Mr. Adams at WESTEX

..,....;"........
G.,~· 4 , ' ~ OB

"''" ''o'OC' ''''" fa" ",
12 ''''0'

"-• • R.""lI
2000 CWo 4000 ~!.

...ogM 10 ....
W• •gM B 0 l k............ .......
~Hi_ ....-,-_'Coo·... t_...._....

.........,..-
Go ." 110"'001.,· S.H 011.

\f. ~", ., ., 15 DB

"'~" "'":Ol"," fo e' .1to"",..,.I · " T, .
V.~ o<al · 15 T .

_. '0 V.... S_ .....
20-25011

_ ,R_ 2000CW
~~...._,,
~ 10l.h- --- .....,H I ....-,-........ 2s..-e

e-.. ...._.'C'

714/964·2386
Call or Send $2 .00 for Complete
Catalog and Pricing of Antennas.
($2.00 Refundable on 1 st Order.)

D EA LER INQUIRES, PLEASE CALL

CIRCLE 234 010I READER SERVICE t ARO
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Fig . 6. Schematicfor connecting the V IA to tht> V/C·20 userpon.
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the motor is a second pot , RM , and when the
motor drives the pot to balance the bridge
land, incidentally , tum the antenna), the hal
ance condit ion turns off the differential am
plifier .

Note the terminal numbers S , 2, and 3.
shown in the figure , If terminal S wasn' t also
used for a motor voltage. yo u wouldn't have
to touch the rotor at all , and all of the modifi
cat ion would be in the contro l head . Howev
er. as you will see shortly, a slight modifica
tion has 10 be made in the rotor.

:""e~ Bl"id~e Circuit

The ne w bridge circuit is shown in Figure
3. After modificat io n , + 9 volts is sent
through RI and wire 3 to the pot , and the
other end of the pOI goes to R2 and then to
zero vo lts . W e a re not us ing the term
"ground" since this "zero" po int is tied to
the computer ground .

If you trace the pr inted c ircui t wiring in the
rotor cont rol head , you see that terminal 2
goes through a small IOO-Ohm trimpot to one
s ide of the origi nal control pol . Rc . Cut the
PC wiring from both ends of the control pol
e ithe r wi th a small sharp kn ife or with a
rotary gri ndin g tool. The cente r o f the trim
pot is a lready connected to one side of the
differential amplifier .

One end of the second trimpot goes to ter
minal 3 . and the other end 10 the control pot
Re . Cut the printed wiring both at te rminal 3
and at Rc . so that the tnmpot now ac-ts as a
convenient connection point. It will later be
wired to the d igita l-to-ana log (DIA) crmvert
e r (Figure Jj .Thc voltage at terminal 2 now
varies with the position of RM • and is com
pared with the 0 1A output.

Fortunately . the rotor modification can be
made without major d isassembly of the rotor.
The connect ing terminal board on the rotor is
held on by a s ingle nut (Figure d) . When you
remove the nut . the board drops out, and
behind is thc wiring to pot RM ,

There are two wires co nnected to thc cen
ter terminal of the pot -s-remove tbe m. sol
de r them together, and tape the connection
(Figure 5) . Now add the j umper between
the cente r of RM and one end-don't waste
time trying to figu re out wh ich end is
wh ich , since it doesn 't make any difference .
Replace the te rm inal board and its retain
ing nut , and you' re finis hed wit h the rotor
mod ifications .

The circuit I used is shown in Figure 6. It is
a very s imple AID convener, bui lt on a Radio
Shad 176- 170 expcrimenters breadboard .
There is not much precision involved . s ince
you can recahbra te the system in the comput
er program . ICI is the actual AID convener
and it is connected 10 the computer. fC2 is an
amplifie r with R6 used to set the low voltage
limit (all "0" .10 from the computer), and R6
the gai n so that <111 " \ " s from the compute r
produces the voltage swing needed by the
differential amplifier in the ro to r contro l
head .

The output o f the c ircuit is co nnected back
to point C in Figu re 3. While I chose to build
my own AID , there are several low- cost
mic roci rcuits on the market wh ich I could
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Fig . 4. TI,e connecting rotor terminal board.

have used. However. I rarely have the pa
t ience to wait fo r long-d istance pan s and
therefore usually use only items loc ally avail
able . l f you're a more patient type . you might
look at the S ignerics MC34IO, listed for $9;
o r the ADC0803. 0804 . or 0805 that start
at $5.

C om puter Connections

Since the re is a VIC-20 in my ham shack. I
connected to it by way of the " use r port."
I' m told Ihat the Commodore 64-series com
puters use this same port with the same
modem as the VIC-20. so what follows
shou ld also hold for the C·64 series . If you
own another computer there are seve ral a lter
natives discussed later.

Figure 7 shows how to connect the AID to
the VIC-20 user port, Again. on the basis of
" use what you can get." I took a Radio Shack
276- 155 1 connec tor and cut it down fro m 44
pins 10 24 pins with a few strokes of a hack
saw .

Put this connector face down on the bench
and count to the thirteenth pai r o f pins from
the left. Then. j ust to the r ight of this thir
tccnrh pair o f pins cut through the connector.
Pull out the thirteenth pair with needle-nose

0'
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Fig . 5. Rotor modification:

pliers and you now have a perfectly usable
24-pin connector.

Pin wiring is shown in Figure 7, wi th the
connect ions of pins A , C. D. E, F, H as
shown to the resistors in Figure 6 . Note that
the omission of G is not a mistake . Notice
a lso that pins M and N are used . These go
through the lillie circuit in Figure 8 to the
rotor control head. The best reference for thi s
operation is a book called " VIC-20 Pro
grammers' Reference Guide" . sold by Com
modore .

If you look at the top of the printed wiring
board in the rotor control head , you see an
insulated arm connected to the shaft of the
control pot , Re , When you turn the pOI . this
a rm momentarily presses together the center
and outs ide of a " U"-shaped assembly . that
in tum applies 120 volt s (l ine voltage) to the
rotor control circuit. Aft er thi s init ial kick a
relay closes , which keeps the 120 volts
present unti l the bridge is balanced .

Since we are not going 10 mechanically
rotate R<-. the circuit of Figure 8 subst itu tes
for the mechanical closure of the contacts .
The output of relay , RY I is connected to the
center and outside of the "Uv-shaped con
tac ts -be careful here . since you arc now
fooling with 120 volts. I built the c ircuit on a
leftover piece of perfboard, about 2 inches by
3 inches . I used a hOI glue gun to men glue

"0 tONN[tTO" OU'
'0 PQ ... r t
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~~ IKLM
COMMUNICATIONS EQUIPMENT, INC.
~

KT·34XA
TRIBANDER

BROADBAND EXCELLENCE THAT
TAKES THE POWER

Mechanicall y, the KT-34XA has been built to survive the tough.
est weather conditions. All aluminum, inclUding the boom, Is
strong 6063·T832 alloy. All electrical hardware Is stainless steel.
Vi rtually indestructible " l exan" insulators, just like those on
KlM's 40 meter " Big St icker," are used for mounting the elements
and InSUlating them from the boom. KlM's J.6O MHz 4:1 balun is
supplied for direct connect ion to any 50 ohm leedl ine.

KlM's KT·34XA TRIBANDER is the 2nd generation of a unique
new series of antennas des igned to provide superior broadband
coverage on 20, 15, and 10 meters. The combi nation o f tceerese
linear load ing and hl-Q air capac itors enables the KT-34XA to cut
perform all commercial available tribanders and meet or exceed
the performance of a convent ional stacked monoband system.
The lower weight and wind load o f a single antenna mean reduced
towerand rotator requirements.rbu s.cverau system costscen be
kept to a minimum wh ile enjoying the best of monobandar-type
performance.

KLM 's uerc proven KT-34A is the heart of the " XA" model. The
boom length 01 the "XA", however, has been doubled, and one tn
resonant and one lu ll s ize 10 meter element have been added.
These changes increase the gain to 11·11.3 dBd on 10M, 9·9.5 dBd
on 15M, and 8.5·9 dBd on 20M. Two driven elements are used to
make the KT·34XA unusually broadbanded (a concept applied to
many KlM antennas). Gain Is virtually flat across each band ex
cept for 10 meters wh ich has been optimized for the OX'er, 28-29
MHz. The chart shows the remarkable performance qualities of
the KT-34XA.

The KT-34XA's design represent s the fi rst major advancement
in tribander technology in over 20 years ! The convent ional traps,
coil s, and capaci tors have been discarded in favor of integral
linear loading and hi-Q air capaci tors, all composed of aluminum
tubing.These give the KT-34XA a conservative power handling ca.
pability of 4 KW PEPand an unusual ly high level of operallng effl·
c lency. linear loading also makes full 'I.·wave elements possible
on 15 and 10 meters, and brings 20 meters much closer to the de
sirable 'l,,·wave than any conventional tribander.

BANDWIDTHS: ••• 14.0·14.350 MHz
21 .D-21 .50MHz

28-29 MHz
VSWR: •••..•••..•..••..••• 1.5:1
FBIFS: .•••.••.•.••.•• 20dBlMldB
FEED IMP.: . • • •. •50 ohms 'If/balun
BALUN: . • • .. . . .3-60-4:1 5KW PEP
elEMENT LENGTH: ••..•••. .24 I t.

GAIN: •.••..••.•••.• ••.• • 8.5-9dB
9-9.5dB

11-11 .3<18
BOOM LENGTH : •. . •32 It. x 3 "0.0.
TURN RADIUS: •. .••.•••.• .21.5 It.
WINDLOAD: 9 sq. It.
WT. {LBS.): 75 Ibs.
MAST:•••.•••.•. 2 ' 0 .0 . (standard)

IKLM
COMMUNICATIONS EQUIPMENT, INC.

P.O. Box 1000 • Morgan H ill , CA 95037
(408) 779·7363

CIRCLE 9 1 ON READER SERVICE C,,"RD



10 REM COR E PROGRAM 8Y N1 11

20 POk E 31 138 , 25 5

point to inse rt fine cali bra tion. Depending on
how accurate you want 10 be . you might want
to write a short prog ram which fixes any
errors in the AID convener. although with a
beam that has a 15 o r 20 degree bcamwidth. it
hardly seems to pay . On the other hand . if
you have a lot of pat ience . you might elimi
nate steps 20 through 45 and substitute a table
look-up of cou ntry prefix vs . direct ion. Any'
one with the patience 10 do th is , plea se send
me a copy .

Although I used a VIC·20 and its out
put IX'" for the computer, the idea could
be adapted to othe r computers. The Apple
game pon has fou r outputs , and by using
it in two banks. the same effect could be
o btai ne d . Altern atcl y , a n A Y-3 · 10 15D
UA RT chip cou ld be set up to acce pt RS-232
from any compute r's serial po rt , and the par
allel outp ut of the chip used for 5 bits of data
and one bit for control of the rotor 12Q...volt
contacts .

Other rotors can also be used-the basic
requirement is the abili ty to get into a pot on
the rotor and the d ifferential amplifier on the
rotor control head .

G ive it a try, and good luck. 1II

Fif( . 8. Relay circuit to maintain current to
rotate the rotor until (he bridge ci rcuit is
balanced.

""0' \IOlt S

Q' l N222' OR RAQlO SMAC_ "" 21~-'WJ (lR
lN190' 216- 1009

~ tI " OOOC SMAC_ NO 271-00"

D' (JoQ)( 'R9'A RADoll SKAt> " . 216-" U

CQooTACTS
' " ROTDR

CONTROL
ISH tO ll

•••
' 0- _ _ "'0 t""~[tTl 0005

r ~OOo~ [C 'OIl
RAO 'O 5~At .

NO. 2"- '55 '
Cu T 10 12 p, ~s

RU" v,! .. "" 10TM Ist:( TU T)
<IS( R POIO T AOO(I tc" ~(tT OIl

,! ll! !!!, I IIU
TO lliA tCOlv£Rt[R TO S.. ..CM C,RCUIT
<' GURt ~ " GUO>( I

.. ..,.,.... 0""""" " ,. _ .....

Fig . 7. Pin wiring.

... " H ,. t .. "''- . , ."' _ ,
, II

" .n.,.... un' ...t .. _

measured for " true north . " Next. connect
the input pins to + 4.5 vol ts ( it docs not have
to be exact] and adj ust R5 and R6 to the
voltage of " wro ng north . " Repeat these
two steps unt il you produce both voltages .
Finally , hook the AID converte r 10 the co m
puter, load in the program , and ret rim the
circuit by entering 0 degrees and 360 degrees
alte rnately at the keyboard . You will proba 
bly have to trim it up aga in .....hen you con
nect to the rotor control unit. Figu re 9 illus
trates the se steps.

The system is set up to use 5 inputs. or
a S-bit binary word . In binary this range s
from all ze ros (t rue north] to all Is or a count
of 3 1 (the wrong no rth) . From the numbe r
scale 0 is set to no rth , near 7 is west , ncar 15
is sou th , and so on. The d ivisions are not
exact and the ideal would be to set the " all
ones" or 3 1 to be a rotat ion just short of
" wro ng south."

Incidentally, if thi s sounds co nfus ing-or if
you feel that you have been goi ng around in
circles-compa re the rotor panel in Figure I
with the scale in Figure 9. The manufactu rer
sets up th e system to swing from south
through nonh and back to south. He also
supplies litt le paste-on label s so if you want to
mount the rotor 180 degrees rotated . as I
usually do , then the rotor will swing from
nonh through south and back to nonh . Since
I've found th is much mo re conve nient I set
th is computer system up th is way- you can
change it if you prefer.

Figure 10 ex plains the short program need
ed fo r th e V IC +20 . and the prog ram in
BASIC . is given in Figure 11. Step 45 is the

Construction

The AID convener was built on a experi
menter's breadboard and the switching cir
cuit on a piece of perfboard . Connection 10

the computer is by way of a spa re piece of
ribbon cable since no critical signal timing is
mvolved-ejusr dc voltages.

Power was supplied by a pai r of 9-volt
supplies - in fact. batte ries wo rk fine for a
shon time . Notice that ground is never used .
Both batteries or power supplies connect to
the point labeled " 0" valls , and this po int is
tied to the computer ground through the con
necting cable .

The eas iest way 10 calibrate the system is
in pieces . Don ' t connect the computer and
di sconnect the AID convener from Point C
(Figu re 3). Set up a variable voltage sou rce
with either an adjustable power supply or
a 9-volt battery and a JOOO--Ohm pot, 10 al 
low you to place a va riable de voltage on
Point C , positive to C, and negative 10 the
" O"-volt po int .

Set the voltage to 0 , plug the rotor control
head into the ac line. and carefully momen 
tari ly shon the "U" contacts (Figure 8) with
an insulated jumpe r. The rotor will begin to
tum and continue turning after you have re
moved the jumpe r. Finally . it will stop at one
end . Now . adj ust the voltage at point C until
the front panel light goes out. This defines
one end point , that we will call " true north. "
M easure and record th is " t rue no rth "
voltage .

Increase thc voltage to 9 volts and again use
the insulated jumpe r for a seco nd or two .
Again, when the roto r stops adj ust the vo ltage
on C until the light (this t ime it will be the
other light) goes OUI. This is " wrong north. "
Measure and record the voltage .

Take the AID co nvener, t ic the input pins
(C , D , E, F , and H) to "0" volts . apply
power 10 it , and adj ust R5 and R6 until the
output of the convener reads the same as that

over the bottom relay wires and the wires
connecting to the contacts in the rotor. so that
when I forgot myself- and picked up the en
erg ized circuit-the glue kept me from any
shoc k. Again, the components here arc oot
cri tical. Almost any decent NPN transistor
will do . and if you cannot obt ain a 9-volt relay
such as the Radio Shack unit shown, use a
5-volt unit with a series resistor.

n .. v........

.. ~.... 0" """" •• _ ••• TO . ...... rROO
ac

~ ------1------ 0,,,, ,
" ---- --1-· ---·,,,

, "• -··· --1--- ---,,,
, "1 ------1···+··,,,
, "• ----- -1 +----·

OIUCTIOll .CALI

• TO >I. TO........ , , t ..., TO . -.• • """'

tRio " ._........... '0'

n ... 11 ..... __ ..,n , .,.... L'n'........... 11.

.... .. 10 .... >LOCO TOR -... , . ...t ""

, ,, , , , tI. t , ....... ................ .................. -. ,. ......
.. .. .. <It or..... _

.. .... ....', ., . .... __tl ... " . > .. ....... ...T

" H''', tOO ''I . CO tiLL TOOJ .

t l .'OO "000 " " .....""

.............. . .....t..- ... "LL. _ .. ....

.0 .-
'00 tI. otI . ...... . _ . .. ...... T'" ... TI_ ......
llO ...... . , . . .. t • • " .. _ . .. .......

,....-.w """ TO ...... TO .... -.... , .....

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

40 8 . I NT(A/ 12 1

50 POkE 31 136 ,8

60 POKE 31 1 48 ,255

80 FOR I • 1 TO 1000

9 0 NEXT 1

100 POkE 31 1 48, 22 3

110 PR I NT ~ OFF~

120 RUN 30

Fig. 9. Rough calibration. " 0" is (rue north,
Fig. 10. Program flow , in BASIC. [or the
VIC-20. Fig. I I . Theprogram listing for Figure /0.
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX
1900 25F£87 3BA-4•

$ 3 199~MATEUR NET
$379.95 AEA RETAIL

Your home computer (or even a simp le terminal)
can be used for radio data communication in six
different modes. Any RS·232 compatible com
puter or term inal can be connected di rectly to the
PK·232, which interfaces wi th your transceiver.
The only program needed is a simple terminal pro
gram, like those used with telephone modems,
allowing the computer to be used as a data ter
minal. All signal processing, protocol , and
decoding software is in ROM in the PK·232.

The PK·232 also inc ludes a no compromise
VHF/HF/CW modem wi th an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are report ing the PK·232 to have the
best Packet modem available.

Operation of the PK·232 is a breeze, wi th
twenty-one front panel indicators for constant

A new software enhancement
makes the AEA PK·232 the only
amateur data controll er to offer
six transmi t/receive modes in a
single unit.

• Morse Code
• Baudot (RTTY)
• ASCII
• AMTOR
• Packet
• Weather FAX

status and mod e indicat ion. The 240 page manual
includes a "quick start" secti on for easy connec
t ion and complete documentation inc luding
schematics. Two identical back panel rad io ports
mean either your VHF or HF rad io can be selected
with a front panel switch. Other back panel con
nections inc lude external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS-232 terminal interface.

The RS-232 connector is also used for attach ing
any Epson graphics compat ible parallel printer for
printing Weather Fax. Weather maps and satell ite
photos, li ke the one in this ad, can be printed in
your shack.

Contact your local AEA deal er today tor more
information about the one unit that gi ves you six
modes for one low price, the PK-232.

Brings you the Breakthrough
2006-1 96th St. SW
Lynnwood. WA 98036
(206) 775-7373
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PHILL YSTRAN
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AVA NTI HM 151 3G 2m On·glass 32 50
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PARAGON HF Transceiver
& General Coverage Receiver

ooo~o

.; 0 0 ~<> 0 O.

CO RSAIR II Model 561
HF Transceiver

RX-325 Short Wave Receiver

Mobile HF Antennas
Call lor Ten-Tee Prices

TEN ..TEC
.~ - ,. - - - -

11i1r
~I(DI{ I
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ALR-22T Compacl2m Mobile
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..
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All uooe Transceiver
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•

ASK FOR
,QUOTES ON

,-",." ' RA0/0I
ACCESSORY
PACKAGES
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,
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In New England (e.cept NH) Call800·237·0047 In Virginia Ca1lSfJO.S72·4201

MIRAGE
823.1. 2m Ampl~ le' 2·30 120 95
Bl0162m .l.mpldoerl0-160 2_995
83016 2m AmpI~oe" 30·160 219 95
01010,(l.lllOAmpklr .JO-~ 19995
DIDION U~F AmC1"1j CQlIlOKI(ll! m 9!t
8215 2m Amp 2 on . 1~ Du1 2499!t
Al01561'1'1AmP 10,",1500111 26995

AMERITRON HF AMPS
ATR I5A"1 Tune r 1500 "'all Call
AT Il I 0 A"I Tune' I~W call
RtS8 RetnOle eoa.. S",'lch cal
NfW .ll.12'l1l11 5 oW o\rrcI till
IlfW AtIlOA 12'l1l1 wan o\rrcI CIII
.ll.M H~ o\rrcIl6G-15 CIII

AMP SUPPLY
LA 1000A 16G-1~ ""'P Call
LK500ZBNT HF Amp "0 lune Call
AT 1200A 1200 P£P TUMr Call
LK 500ZC 2.5 l< Wh ,persoi Cal l

LMn Ca ll 10 ' Model l
~~ a rid P,ice Quote.

DAIWA
tA·106!>1l2m"""' . 511I. 60 Du1 115 95
l"'-2'OJ~ 2m Amp .,lh preAmp 7.95

YOCOM AMPLIFIERS
2 w;ll t1 ,n, 30 walts 00,,12m Amp 69 95
2 ".n5 1" ,liO ",alT5out2m Amp 107.95
2 "'a115 in, 120 "'atls OUI 2m Amp 169 95
200mw ,n, 30 ",atts oul 2m Am;l 84 95

KENWOOD n 922 2ow CAll

RF CONCEPTS AMP S
RfC2·3112mJO .., l 1O oul 23795
IlfC2·4172mH ../ 110 /llf! 231.¥.>
Ilf C 2·111 2m l0 ...I1 10OUI 26995
Af C 2-217 2m 2 ,nIHO 001 269 95
RfC 2·23 2m 2 inl 30 0Ul 99 95
Ilf C3·22 220 Mill 2 in/20OUI 99 95

BENCHER PADDLES
Blaoc k/Chrome 5195/51.95

B & W
375 6-posmon~ s ..oteft 25 95
316~po$I\JlIIICoPS"""" 25 95
.25 I oW L.... "-s filter 2'995
59J)-posoI>on Coo:< S"" tch 25 95
595 6-PQSll.... Co.. S..,!Ch 2'9 95
AP· l0 5-ll.lM ,l,p.I'tment Anlenna 39 95
3,0· 15 AII-Dand Dipole Anlenna 129 95

- Ol he, anlennas i" stoci< -

DAIWA
CIj-~ Meter 69 95
IIIS-66QA. $WfI/ wan U",er 134 95
CIH30 Uel.. 126 00
CN-72'OB21o Wllf Wan Ue1" 12000
CNW-419 ,l,ntenllll Tuner 500 W 17495
CNW-51 8 A"t'"1IlI Tun", 2 5 oW 27<j 95
CN410 MSWR/ wt mt, 3.5-150~Hl 64 95
CS20I 2-oosill0l' S",ilch 21 ,95
CS401 4-pastl"'" Swilch 5495

TELEX HEADPHONES
Pro::om 350 unra Itght Sli sa 95
Proc:om25Osolt phOrll/mok, n 90
Pr<>::om 450 PIllOtCI pl'lOf'leS 35 50
PrClCO'll400 oSesl< "'k, 49 95
PrIlf;Om 460~~ 37 2'0
SWl-fiIOIlQ"'_"""'" 175
C·610 log'" hQcI"""'" 1 95
OlI\efS ,n SIOCk Please Call

BIG DISCOUNTS

MFJ PRODUCTS
989B3 oW An18f111l1 Tu.... 31. 95
962B 1 5 ~W Tuner SWI1Ch/tne1er206 95
949C 300-wlll DeIu" Tu"" 129 95
9410 300-..a1l Tuner 5wdl/meler 89 95
102ll.l. Act.... Anl""lIlI 72 95
2'028 'toose B'IClge 50 95
152B Dual Tu" aDle SS8/ CWf ,ltet 899S
Keve, s- 401 , 422. 484 C,l,U
Olh", MfJ P'OllutlS in SlOC i< CAU

AMPHENOL CONNECTORS
831SP Pt 259 sil-er 1 25
83 1 S~1 050N lC~el Pt259 095
82fil TJl)e N11GB 250
29OOS0239-8111C 299
3112 llNC FIG5!I 135
3126111CRG58 12'5
83185 lIe<lucer F1G5B 025
83168 ReI!ucer AG59/ ""n, 8 0 2'5
83111 UIIF panel 019
S(J«,al(J,sCOIInts Of! IOO-p,«~ p"rchases

ALINCO RADIOS
POWER SUPPLIES

AMPLIFIERS

ege .~
CIRCLE J 33 Oft READIER S1ERVICI CARO



-

:=-...-

Have you been trawling the bounding main for a new product? We have just
netted it-the TP~38 microprocessor controlled community repeater panel which
provides the complete interface between the ~---"-"'~""--:===-~~--r.=
repeater receiver and tra nsmitter. Scutt le
individual tone ca rds. all 38 ElA standard
CTCSS tones a re included as well as time and hit accumulators, programmable
timers. tone translation, and AC power supply at onc low price of $595 .00.The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a UfMF modu le fOI$59.95. This module a llows complete $149.95 Digital CTCSS module
offsite remote control of all T P-38 functions. includi ng adding new customers or
deleting poor payi ng ones , over the repeater receiver cbannel. with

O tber features include CMOS circuitry for low power consumption. non-volatile available s
memory 10 retain programming if power loss occurs. immunity to fa lsing. pro- NoW CTCS
grammable security code and mucb more. The TP-38 is backed by our legendary V'giW1
1 yea r warra nty and is sbipped fresb daily. Wby not set passage fo r tbe abunda nt waters t
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

~COMMUNICAnONS SPECIAUSTS, INC. .
~.,426West Taft Avenue • Ora , CA 92665-4296 '.~_ Local 17141 998-3021 • FAX (7rn"974-3420 ~

__ Entire U5.A. 1-800-854-0547 .......
CIflClI 10 ON Il£ADIEA Sl:AYICIE e.utO



TTY LOOP

" The PK-2 32
has a unique modem design that uses
the best t raits of both AM and FM FSK

detection. "

•

...

key. HF packet seems to have
some problems. The operators I
have spoken to seem to be d issat
is fied with the speed or flow of
conversation. In any event, count
me in on any AMTOA cheering
squad . I use it more now than reg
ular RTTY.

"And still one more little com
ment about RTTY operating in
general. Why are ATTY operators
such stic ks in the mud when it
comes to operating on diffe rent
bands? There are only two places
you will find ATTY used-14.080
to 14.1 00 , and 3.600 to 3.640.
Windows for packet and AMTOA
are: 14.070 to 14.080 (AMTOA);
14.100 to 14.110 (packet) ; and
3.640 to 3 .650 (AMTOR ). This
does not make any sense to me.
Forty meters is a terrific daytime
band for ATTY , but try to lind
someone there. Also, the 15- and
to-meters band have been open
ing up, but I have worked only

three fellahs on ten meters with
RTTY. They got discouraged and
left after fruitless tries . So why
do these operato rs jam th em
selves together in as li ttle spec
trum as possible? Let's see a little
more activi ty in the olher bands
as well. And the excuse that the
band is dead is not valid. Many a
time I have worked ten meters
when it sounded dead-at times
as late as 11 p.m. into California. I
think a real push should be made
to get some sort of calling fre
quency going on the ten-meter
novice band. I have been using
28.190 . Any suggestions? If we
want to get the novices interested
in digital modes, it would seem to

•••

_..

Typical Channel Fil lers

.....
•• •

." -
• '\\

••

••

•• \
7/

ing system does have a wider
noise bandwidth than a 170 Hz
receiving system. This is due to
the wider bandwidth filters neces
sary for 110. and 300-baud opera
tiOn, for the different shift. At 300
baud, the 200-Hz shift actually
has a small advantage over the
1700Hz systems. If someone tells
you 1700Hz and 200-Hz shift are
incompatible, you are having one
of your legs pulled.

My sincere th anks again to
Mike lamb of AEA, for sharing
this piece by Or. Alan Chandler
with us.

AMTOA does have the spotlight
th is month, and here is another
heard voice. Bill Martin, R.Ph .
N7EU , of Bothell, washington ,
drops his response to many ques
tions raised here. Bill says : " I am
an avid AMTOAite . I think the
main problem I see with new mod
es like AMTOA is that the tenens
are a bi t intimidated by this mode.

ATTY is easy compared to AM
TOR. You kick on the transmitter
and the most difficult part may be
getting the other statio n tuned in
properly and gelling the tones
right-side up. With AMTOR, a lot
more is going on, such as linking ,
t ime inte rvals betwee n receive
and transmit, different rigs react
ing or interlacing with the AMTOR
program, or FEC and ARQ mod
es. Maybe what we need is an arti
cle with an overview of AMTOA
and its advantages and difficult ies
discussed. Surely the 100 percen t
copy is one advantage over RT
TV- and the abi lity to run lower
power and sti ll maintain a conver
sation. And conversalion is the

(centered around 2210 Hz). The
l()()O.Hz receive shift (VHF) mode
actually allows copy of any FSK
shift from about 400 Hz 10 1500 Hz
(centered around 1700 Hz)."

I thank Mike for his letter, and
would like to point out that the PK
232 1am using , as noted last time,
does possess the latest, March,
1987, firmware. let's look al that
bulletin on shifts he mentioned.
Alan Chandler K6RFK wrote this
article, which comes to us through
the courtesy of AEA.

2OQ.Hz Shift on HF Baudot?

In the early days of ATTY, the
difference between the mark and
space tone (the shift) was 850 Hz.
The wide shift has some advan
tages on HF as well as one prima
ry disadvantage . The disadvan
tage is the bandwidth required
850 Hz plus the modulation side
bands (ye s , RTTY ha s s ide
bandS!). The advantages are that
the wide spacing compensated
for selective fading and the lack of
stabi lity of the transmitters and re
ceivers used at the time. As the
FCC allowed narrow shift and the
stabi lity of the radios improved,
180 and 170 Hz shi fts became
common with 170 finally becom
ing the standard. Along came HF
packet and a new standard was
born: 200 Hz. Can a station using
1700Hz ATTY communicate with a
station using 200-Hz RTTY with
out problems? In a word , YES!

In order to pass the information
sidebands, the ATTV channel fil
ters (in an AM demodulator) need
to be at least 67- Hz wide and are
typically 150-Hz wide. For the FM
style demodulator, the input band
pass filler should be at least 35O
Hz wide . Both bandwidths as
sume as-bauo signal ing rate.
Higher baud rates require larger
informat ion bandwidths . When
IwO stations are using the two
shifts and are tuned to Ihe same
center frequency, the maximum
offset in mark or space is only 15
Hz. That is. the difference in shifts
is d ivided between both tones .
Even with the sharpest channel
filters, the information bandwidth
required of the filter will easily al
low a 15-Hz offset in the AM de
modulators and the Q required 01
the discriminator in the FM de
modulators will also eas ily pass
the extra shift . The same works in
reverse. The 200-Hz shift receiv-

Amateur Radio Teletype

"Yes, RTTY
has sidebands. "

Marc I. Leavey, M.D. WA3AJR
6JennyLane
Pikesvifle MD 21208

Last month I presented a letter
from Larry Morgan K7LX. in which
he presented some views on the
AEA PK-232 da ta controller. I sent
his letter to AEA for comments,
and rece ived a response from
Mike lamb, the president of AEA,
which I would like to share with
you all. Mike writes:

" Thank you for the opportunity
10 respond 10 Larry Morgan 's
comm ents regardi ng the AE A

Pakratt" Model PK-232 rn uttt
mode data controller.

'" have recently spoken with
Larry by telephone and have de
termined th ai he had used a
friend's PK-232 which had very
early firmware re leases. In it ial
firmware releases d id, indeed.
have a lew AM TOR id iosyn
crasies thai have since be en
changed in January, 1987, and
March, 1987, firmware releases.
At the same time, we also added
other enh ancements such as
weather FA X and the SIAM'"
features.

" The PK·232 is factory adjusted
for 2DO-Hz shift AFSK transmi t
tones. If someone is bothered by
this, they can easi ly adjust two p0

tenucmeters for 170-Hz AFSK
shift. However, as you will note by
the enclosed bulletin (printed be
low) wri tten by Dr. Alan Chandler
K6RFK, it is virtually impossible
for the average user to measure
any signal degradatiOn caused by
a 170·Hz/2OO·Hz shift difference .

"The PK-23 2 has a unique
modem design that uses the best
traits of both AM and FM FSK de
lection . FM detection allows for
easy operator tu ning over a wide
range 01 tone shifts. AM detection
typically offers better weak signal
detection than FM . The PK-232
uses an FM design with Automatic
Threshold Correction (ATC) that
offers weak signal detection simi
tar to an AM detector. The PK-232
200-Hz receive shift (HF) mode
actually sets up the internal de
modulator for copying ANY FSK
shift from about 85 Hz to 500 Hz

73 Amateur Radio • Ncvemcer.f sa z 53



Shojikl Electronics Com.• 1327K
Niagara St.,Niagara Falls. NY 14303. COD's716028H 163

--.-;
0- 0"

Scheot-=o. lI.-y. btl: 13call1l. 1 .......HewSA......
on. "'L().1200-3. $14 9!0 f "l'lI!IMlIS Will YodeocIIhet.CIcri'Ig.
musk8leering $14.9!o. ceble IV ~,<:\e$;gn $1295 MQSJ
""M DS Hanr!!w~ . "' ;Crowa,.. hac~ i ng $9.95 Build Saltine
SnI. "" U!!SltI MiOO $12.95. My 3/$27 $crll!\blinQ fWws.
~ Fell"'" artdIs. produa~ Iirw '-Y. Pfl_
S2<4ll51yr.•StmpIt IS _ ~ $1

....,
E. Rec....... U
MV 11511, Uu.
lU""'~......""

CIRCLE 2.1a ON AUJ)EA SERVICE CARll

fOR THf BEST IN UNEARAMPlflERS.ANTINNA TUNERS.
TRAHSCEIVERS, MmRS rn:. REPlACEMENT PlUn'S, fl\C.
TORY SERVICE. NEW PRODUCT INFO. DOMESTIC, INTER·
N,uIONAl DUUR INQUIRIES INVITED.

•••• SCRAMBLING NEWS· •••
Pay TV and salellll" Oescrambllng

\tul1 iba nd QR \' 160·1 0 Emrq: rncy Pack

BUill for rCp<a,cd <kplo) F a s test Antenna
m~nl ~nd \lor~~~. "~I or dl)'. in the \\'t'st
lho~m<) ~" eonWmo

QRv 160-10 ~l lund ~ ,n\' -pro..f
"CaIN o"'elll\o1 . rapid I~u""h ~ " . l (r
RG· S• . IfoO Il1e",r ••-,"pler. all hand
cou ,,'crpoi~. ~()()'rOl p",of d•• .-.oo. _.~
" "'hi", m<ft Il«drd 10 be QRV f;N. . ' ''' _
Oncptr'lOOlimb!ls". IS ml"'. \1:- "'" ....

1971 -c o..~ l .MIC 1:\00 E. A nl tnna sU't Sf
Pr(wo. I ·TlUNl4 . ~ll ~ 111 0 11 37 ~ · 11I 1I ~

HAM RADIO
SELF STUDY COURSE

NOW ONLY $19~",~ oo
shipping &handling

V1SNMasierCard Accepted
Prepare for the fan tastic .....or ld o f a mateu r
radio. Study at you r leisure. No technical
background required. Entry level amateur
radio ope ra tors ca n now talk o n the ten mete r
band a nd FM repeaters.. .even link th eir ham
radio statio ns tothe pub lic te lephone system
a nd personal com pu ters. Privileges neve r
before available to the beginner! Complete
FCC lice nse preparation cou rse cont ai ns
everythi ng you need to know to pass both the
w ritten and Morse codeex.amination in a ve ry
short time . Written in easy-to-understand
language. Contains fully illustrated text book,
t.....o long-play cod e learning cassettes, a ll 302
word- Ie r-word FCC license test q uestions.
a ns.....ers...a nd much more! You can', m iss!
Sold ..... ith a 10 day money back guaran tee.
Phone orders accepted. Dealer and classroom
instructor d iscounts available .

W 5 YI·VEC P. O . BOX # 1010 1
Dalla s, Te xas 75207 . Te l: 8 17-461-6443

*

1n NJ 201 -887 -&424

@rn[r~

II\ITRODUCIIiG W2 DRl VHFIUHf toKJOUlES,
NOW AVAIlABLE A 4 STAGE

SEQUEIIICER
II'lTRODUCTORY PRICE $34 PREPAID

DEALER INQUIRIES INVITED

PH. (716)664-6345

110-4 Route 10
Ea a t Hanove r
N.J . 0793&

Pre vent c o l d and frozen fingers ,
Avoid s now cover ed r oof-tops.
Don ' t walt for t he sl ush and I ce.
I nstall t h at a ntenna and COaJ( NOW

CIRCLE 13 ON RUMA SlIlVICE c...1lO

VI SA & MASTER CARD ACCEPTED
SH IPPI NG IS ADDITIONAL

Call TOLL FREE

1-800-USA-9913

CIRCLE 30 ON RUDEll SERYICE CARD

QEP says "Do it NOW"

• • • • SAME DAY SHIPPI NG •• ••
TNI J IM N2 GKW & BILL KA2QEP

• BELDEN 9913 low-loss
500 ft Roll $185.00 o r 39¢/ft.

• BELDEN 8214 (foam)
500 f t Roll $150.00 or 33c/ft.

• BELDEN 8267 RG-213
SOO ft Roll $ 185.00 o r 39(/ft .

• BELDEN 8268 RG-214 silve r 1.35/ f t .

AMPlIENOL SPECIALS
PL-25 ~ silver ( mi ca filled) $1.00
UG- 2 1D ' N' ma le cable end 2. 50
UG- 2 1D ' N' ( fi n e d f or 'l 'U 3 ) 3.25
UG-23 D ' N' f emale c abl e end 3 . 95
UG- 2 9A 'N' Ba r r el (j ack - jac k ) 4.50
UG- 57B ' N' Bar r el (plug-plug) 5.20
UG-58A ' N' Cha s sis receptacl e 3 .5 0

Cop per-clad 14 gao(7x22)
7e a foot (any lengt h)

I dent t cal t o Be lden 8000

11 Get F1ee Catalog

Cal (I' 'WI"itl

'lOu benefit Irr.m 21 years d
marutactllTlg qua~y ctyslals
b i1llJsl:ry. ITWt¥y seoees,
rado anatars.. CItizen band
and e~t~,

1C-900A

Need Quick
Turnaround

on CRYSTALS?
Try Our E.O.D.

(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS Low Prices!

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

A beautiful piece of furniture - your XYL will love it!

$199.50 S-F RADIO DESK
Deluxe- Ready to Assemble
Designed with angled rea. shelf lor your
viewing comfort and ease 0' operation.

FINISHES: Walnut or Teak Stain. sq
Floor~: )9" W.. by 30" OMp

A.dd ,toonal lnfO"""I,on on Requesl .

C~"c~ . , Money 0",,,,",Ban~"meflca rd

Ind Masl" , Cha,ge "cc"pt"d
... ISO .... . '1_ F.O B. Cu~, CIty . l in C.1I1 Add 6' 5;1.. Tlx .)

Floor~ 51" W,,,.. I;I~ 30" Deep ._ eULER ,,,,a UIIl IES INVITEO__

$219.95 s-r ....Me1H RQ.(hohrnc~,
4384 KEYSTO NE AVENUE· CULVER CITY, CALIF. 90230 - PHONE (213) 831·4870

JAN CRYSTALS
p.o. Box 06017

Ft. Myers. FL 33906
VISA =~ (813)936·2397

CALL 1-800-237·3063
FREE (Except Florida)

915 North Main Street
Jamestown, New York 14701

&·lIICOMI
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RTTY Loop
Continued from page 53

me that len meters would be a
natural. "

Bill ra ises so m e e xceue n t
poin ts, I ofte n wondered myself
why there's so much clustering.
At one lime. with rocks (crystals)
and drifting VFOs. it may have
made sense, but now? And as far
as the other bands, why not? As
they say. use it or lose ii-right?
I wou ld love to hear all your
thoughts on these. or any other,
ATTY points.

On the question 01an overview
type article on AMTOR , SUCh a
topic was presented in ATTY
Loop some lime ago. In response
10 the numerous questions I have
received asking what has been
covered in the more than len
years of this column, I have pre
pared a ATTY Loop index. If you
would like 10 see what we have
been talking about. drop me a
sell-addressed , stamped envel
ope, to the address at the head of
this column, with postage for two
ounces on it , and I will send you a
copy of this index, updated to the

current published issue of Any
Loop. Information on oblaining in
dividual columns will be included
with the index.

I hope to be a bit more visible
on the HF bands, after my anten
na- installing adventures th is
summer. Atter stalling for some
time. and cutting down a dead
tree that srccc in the way, t finally
used a bow and arrow 10 shoot
a line over a tree about a quarter
wavelength (on eighty) away from
the house . Rope followed li ne .
and an tenna followed rope ,
of course. and the thing loads well
th rough a tuner on all bands.
So, as time permits, I hope to pop
up on HF bands on an irregular
basis.

More rel iable modes of com
municat ion with me remain the
mail (remember to send a SASE
if you desire a reply), Compu
Serve (75036,250 1), and Delphi
(MA ACWA3AJA). It all's well, nexl
mo nth sho uld bring our annu
al feature , and more goodies
right here .

HAM COM
The Complete Communications Software

for The Radio Amateur
Requires IBM PC or Compatible , With minimum 19 2 K Memory.

Supports Most TNC's Including MFJ, TAPR2, Kant ronics. AEA PK·
232. and Pac-Comm Push Button Binary or Ascii File Transfers.

FEATURES INCLUDE:
- QSD Card File With Dup . Check.
- Split Screen. - Adjustable Size.
- 30 User Programmable Macro 's.
- Large SCroll Back Buffer.
- user Note Pad . (Record Tuner Settings etc.).
- Dos Shell, Permits Runmng Other Programs etc. WIthout Leaving
Ham Com.

- t og Incoming Text to Disk.
- KENWOOD . . TS 440 and TS 940 Computer Control BUilt In
(ReqUires «enwcoc IF2321.

-Fuu Program Control of all Modes When Used With AEA PK-232
or Pac-Comm TNC·220.

- Plus Many More Features .
The Most Complete Program for Packet Radio and the IBM
PC Computer.

In troductory Priced At Only $34 .9 5 Postage Paid.

To Order Send $34 .95 To: D. Drehlman AE6G
5 748 N. Bond
Dept. 73.
Fresno. Ca. 93710

For More Information Phone or Write:
Dan AE6G (20 91 439·5520 or Bill N6HAV (209) 222·6620

Cal,lornla ReSidents "lid $2 .2 7 Sales t ax . No COO·s or c-eet Carets.
Please Include Name Address and Ham Call or SWL With Order

CIRCLE 2.' ON READER Sf:RVICE C"RO

~ _-~

Typica l rejection :
± 600 Khz@144Mhz: -2&:1B
± 1.6MhZ@220Mhz: -4OdB
±5 Mhz@450 Mhz: -SOdB

CiLB B.EC I Kunl\,;),l"~.
151 Commerce Pkwy., Buffalo. NY 14224

718-675-6740 9104

HIGH PERFORMANCE
PRESELECTOR·PREAMP

DeplH,

• For transcelve,s ~ nd -eceare-s • AMATEUR ~ nd COMMERCIAL
• Autom~I IC oper~t lon • adJusl~b le speed ~nd amplitude
• Small sue · easy Insl~ l tal l(Jfl . 1 to 15 vollS DC
• 8 selel:U1Dle . rell'ogramrTlllDle rness"ges . eacn UP 10 2 mon long
• Wnd. Iesled. and~ WIth yllUI messagels )

Model I[). 1 • $19 9S Model 10-2 _f2 10 10 fllflUte!lmef · $69 9S

I •
I •

The solutionto most interference. lnterrnod, and desense
problems in AMATEUR and COMMERCIAL systems.

- 40 to 1000 Mhz - umeo to your frequency
- 5 large helical resonators
- l ow nose- High cverrcec resistance
- 8 dB qam . utumate reJectIon ) 80 dB
- 1010 15 vcns OC operahon
_ Size - 1.6 .2.6 x 4.75H exc.connectcrs
- FANTASTI C REJECTION!

Prce . CAll bipolar wlRCA jacks
Connector options: BeN $5. UHF 56.

N $1 0
SUPER HOT! GaAs Fet optIOn $20

We o Ue.- .. complete line of ',,,nsm lt1e, ..nd ",.'........ amps
and " ~ nl n e" ile'S lor a maleu, and commercial uSe.

ReQy" a, oy' f'M cataiOQ . AUo", i2lu' UPS sh,pping . MaMa,card and VISA ".'cum.

W GE Center , Peterborough, Nil 03458 800·722·7790

DEALERS
Sell 73Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• If you carry 73Amateur Radio it will increase
your store traffic-and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

• Increased store traffic means increased sales
for you. Hams will come into your store to
pick up th e latest 73 and end up buying the
latest all-band, all-mode transceiver {or at
least a few feet of coaxI.

• 73 Amateur Radio guarantees each issue
you pay only for the copies that you sell. We
pay for all shipping.

For information on selling 73 Amateur Radio, call Peter
Murphy at 800-722·7790 , or write to 73 Amateur
Radio , WG E Cen ter, Pe terborough, N H 03458.

"7!:'Amateur
I~ Radio

CIRCLE 17 ON REAOER SERVICE CARD
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This story by Boh MlIIlIIil1K KIYSD of Rye.
N H, appeared ill the December 1973 iHIU'

of73. We reprint it as a tribute 10 Bob . n Oli" a
silent kev,

The Greenie
r "

~/D
J'>, -

An account of a briefand tempestuous contest

The Wayne Green Award , or Grecnie ,
came into existence in much the same

way as did penicillin . the 51. Andreas Faull.
and me-by sheer accident!

Recently . an obscu re and nameless ham
with the solder-wasting . foot-scar ring and
im probable talent of constructing bread
boards with a propane torch . discovered his
solder had been dropping into a sc runched
up . cast-off TV d inne r plate sec reted under
his bench.

When- alier several pounds had accumu
la ted-c-the mass was removed and turned up
r ight. it bore no t only an amazing resem
blance 10 Wayne Green (dutch boy haircut .
turtleneck sweater and all ). but IWOembossed
letters. E and L . from the plate had been
reversed fashio ned into the glop somehow .
making a passable 73 . Thus the Greenie was
born!

lis destiny was 10 be awarded 10 the ham
with the best or most unusua l shack.

We (the awards committee ). after visiting
hundreds of shacks. were gathered in the
huge 8 x 10 ft. co nfe rence room 10 decide
who should receive the covered first an nual
Wayne Green Shack of the Year Award (no
double entendre intended! ) .

To say it was an odd assemblage would be
putting it mi ldly . It was. however. fa irly rep
resentat ive . Wayne , himself, was in absentia.
having gone off to lighl simultaneous duels
wi th the editors of CQ and QST (FCC Pro
posals a1300 mete rs).

Katrina of course was there . represent ing
the YLs . Slightly over 300 pound" o f Fem
Lib amateur radio operator_ Katrina was , to
say the least , imposi ng . A feminist to the last
ounce. Kat rina . at the moment , was banging
alternately on Ihe s imulated alabaster (ply
wood) table (Wayne spares no expense) and
thumping Claude Zister, our rechniceltypc.
on his emaciated chest. causing him to retch
violently at each thump.

Claude isn 't a bad son, despite the fact that
he and the slide rule he kept clutched in his
bony fis t we re of unusua lly s imila r stature
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and weight. Only guy I ever knew who made
Wally Cox and Twiggy look like M inneso ta
Fats and Mama Cass Ell it"l(!

" It's gotta be a YL o r XY L 10 w in the
award! " bellowed Katr ina . ,. You mate chau
vinisrs have had irtoo much your own way for
toolong."

" Balls!" roared Grunt (at lea st l think hi li
name was Gru nt. He barely spo ke below
721 d B over S-9 which. when we fir st mel.
numbed my eardrums and I neve r was sure of
what he 'd said when he 'd int rod uced him
selO .

Dur ing our inspect ion tour he yelled into
one guy ' s mike so loudly and so excitedly that
he hit the lop right off a Shure 444 . Grunt ....as
the representative o f tha t new breed opera
tion. The Supcr j-lam! You ' ve undoubted ly
met them on the bands.

The SuperHam comes through . on the air.

" Funny, I never did get
used to Cecil's attire."

as a fiftyish. loudmouthed . know-it -all clot
dedicated to the proposit ion that only he is
created eq ual . He claims squatters r igh ts to
his frequ ency . and by virtue of thirty-two
series paralleled 4 - IOOOZ 's simply opens up
and takes over at least 20 kHz of band width.
Faster than a millisecond VOX . more power
fu l than the law allows. able to stomp QRP
statio ns with a single belch . Oob boot Look!
The re on the ai r! Ir's Au rora! It's insane ! It' s
SOOOOPPERHAAAAMM!!!

" And aga in I say Balls!" roared Grunt.
"It's gona be a station with powcr. power,
P .O .W .E. R. power and more po wer!"

At this po int ou r secretary. Maggie (the
message handle r ) began rummaging through
an oversized Samsonite suitcase. rhc outside
o f which boasted (i nstead of trave l decals)
Slick -o n message check -off sheets, HX and

ARL numbered references. " Wait a minute.
I' ve go t some notes here. " she sa id. scatter
ing message forms and blanks over her shoul
der, the table , and the fluor.

"Yeah! Hold it!" chimed in Cecil. thc cer
tifjcatc hunter. performing a s imila r aCI save
for the fact that he ....as strewing cert ificates
hither and yon. (Funny . I never d id gel used
to Cecil's attire : the single breasted oversized
WAS certificate for a jacketmade from seer
sucke r was bad . The bell bottoms fashi oned
from quilted CHC memorabilia was worse.
hut the tie that glowed in the dar" showing his
DXCC made me feellike someone was step
ping on my throat . )

From the co rne r. Effram . our CW opera
to r. was bleating. "Didah dididit, didah
d id id il. ..

Loo king up from my navel (which . inc i
dentally. in the last five years has gone from
the outward type 10 the inward type) . I began
to pound my gavel for o rder. I . as the appli
ance operator-klutz-lid representat ive , was
the chairman of this modey group.

" Order . order! " I screamed at the room.
which had taken o n the appearance of a ticker
tape parade due to the fact that Maggie and
Cecil were lilill Fl inging papers into the a ir.
Kamna was holle ring " YL. YL. YL! " .
Gru nt was bellowing. " Balls! Power-power
power I tell ya - ya goua have power!" and
Effram was driving me slightly off my rocker
with that "didah dididit . didah didit !"11
so unded like a Chinese auctioneer with a deft
palate conduct ing a s ing-a long fo r 200 bab
bling tambourine thumping chimpanzees.

Ban jt. Ban jt. Ban jt

Bang , bang. hang went the gavel as I
pounded althe chaos . Suddenly I fell seve ral
sharp pain..Ju ..t below my spleen and discov
e red Claude poking me with his slide rule.
"Excuse me sir:' he said. "but I believe
you 've just spilled your coffee into your
lap. "

" Thank God! " 1 exclaimed . " I thought it
was something else."



Some semblance of order finally arr ived
except for Effram with his " d idah d ididu"
and " dahdahdidah dah dahdid ahdit. · ·

"Grunt." I said, " will you put Effram on
break-in and tell him to QRT. · ·

" Huh? Whazzat , boy? You gotra speak up.
boy! You need more powe r . More power. I
say. Power. boy slap the ole j uice 10 II t ill the
tu bes ru n rosy red and the transformer fircs-;

bo
, ..power. y, powe r.

Thankfully . Katrina took a hand and
solved Ihe problem wirh del icate feminine
expertise. Clamping onto Effrarn' s hand con
raining a soup spoo n with which he was tap
py-tappy-tapping something . she jammed
both spoon and hand down his throat. coming
dangerously close to his liver . Then , in what
seemed to be single motion , she grabbed
Maggie ' s oversized attache case. and with a
vicious arced swi ng whomped Grunt appro x
imate ly 32 inches above his ankles, o r at the
apex of his V, as we say in the trade .

" O kay:' I continued , " now we only got
this one trophy to give away. We ' ve seen all
sorts of shacks. SUPJXlSC we use the process
of e liminat ion? I think we can elim inate all
the Danish Modern , Colonial and home
antiqued types, right? Any other elim ina-
. ' R' h d ..lions . arse your an s.

A sharp shoot ing pa in unde r my left eye
told me that Claude had ra ised his hand , re
plete with slide rule , damn near turning me
into a cyclops.

" 1 think, " sa id Claude , "tha t we can also
el iminate the Japanese Contemporary shack .
I mean , after a ll, ' Ladio Shack?' 'Larcom
Rength of LG/8U ' and ' Loger , LogerOM ' is
a bit much; bes ides , the autogra phed 8 x 10
glossies o f Sessue Hayak awa and Richard
1..00 in bamboo frames? Pfuii" . And how
many operators will deliberately live on the
s ide of a hill so they can erect slanted inverted
vee's?

" A nd it didn ' t got no power neither. No
ball s at all;' chimed in a slightly falsetto
Grunt , assuming a cross- legged protective
pose as he cast a suspicious eye at Katrina .

"Yeah, and it was a ll commercia l. He
didn 't have no home brew stuff anywhere! "
came a voice from under the table ,

" Who the hell is Ihllr?" I gasped , as a
pair of hands and two eyes peered over the
tabletop .

" T is I, Marvin , the home brew spe
cia list. "

"wharmhcll a rc ya doin ' under the table ,
Marvin , the home brew specialist?"

"I'm bu ilding a voting machine. " Marvin
replied , piling solderi ng gu n, heat s inks,
d ikes and assorted other to ols on top of a
stack of Maggie ' s messages and Cecil's ccr
t ificates .

" Loo k, old boy , r think I soldered my belt
buckle to a table hinge , so I'll just s it here ,
okay?"

" Fer cripes sakes. Is that everybody?" I
sa id, glancing around the room and under the
table. absently noting that Marvin had , in

.deed , soldered his belt buckle 10 the table
hinge .

" I believe ," said Claude , ma nipulating his
slide rule back and forth and maki ng copious

notes on a seem ingly end less sheet o f foo ls
cap, " that we 're missing one-poi nt-three per-

••sons .
" Whaddya mean, one point th ree per

sons?"
" We ll, Bahi mo re-Anchorage-Roanoke

Rocbesre r-Yokahama-c-what a name-the 20
meter, quick QSO kook was captured by an
A&P ma nager and is working the five-items
or-less checkout counte r a round the corner.
He was ' H i the re! You're 5 and 9-that 's a
do llar 9 .80 sec you latering " to beat the band
the last time 1saw him ."
" O kay, '" said, " T hat's one-no w what ' s
the point three?"

" Oh, that's G iggles . You can' t rea lly call
him a full ham . I don't know wh at category he
fa lls into . He 's the fru itcake who checks into
a net and spends the next 45 mi nutes t ripping
his VOX with giggles;"

" I know the type . Thanks , Claude ."
" T hink not hing of it ," sa id C laude. mak

ing a magnanimous arm-sweeping gesture,

" We're missing
1.3 persons."

catching me across the bridge ofthe no se with
that goddam ru ler.

" I think you just deviated my septum.
you.. ... "

"Didididu didu" " Did id id it didit" came
from the end of the table .

"Claude, why don ' t you go down and
teach semaphore 10 Effram and take that
mathematical pogo stick with you." I said ,
wiping a tea r from my eye and a spot o f btood
fro m my nose .

The Process of E limination

" Okay , any more elimi nations?"
Katr ina jumped to he r feet (this ac t by its

sheer spontaneity caused G runt to explode
backwa rd against the wall -not an easy feat
when you' re in a 'September Mo m ' pose). " I
thi nk," said Katrina, cas ting a threatening
look at the folded-up G runt , " that we ought
to eliminate that Swedish Convert ible shack
also. Really ! A Myra Breckenridge receiver
and a Christine Jorgensen transmitte r. That's
carry ing synthesis fix) far . No knobs, no me
te rs no dial s , no nothin', j ust one big switch
- o r is that swish?"

" And it did n't go t no po wer a t a ll . Ya gena
have oomph. guts, punch . Ya gutta have
balls!" sa id Gru nt.

" I agree ," said C laude , " the absence o f a
ball bearing drive mechanism on the vfo ren
ders it virtually useless . and I thi nk Effram
will agree that a ' ma rshmallow key ' fo r limp
wrists is impractica l. Right , Effram? "

"Didabdit d idahdir" said Effram .
Ju st then a "giggle giggle " came from the

inte rcom .
" G iggles, will you get the hell ouna the

waiting room, quit g iggling into that inter
com, and join us?"

" Right, Bob- gigglc-giggle-cbut ya know 1

sort of liked that ' Liberal ' shack we saw. You
know the o ne- entire place be..decked hippie
style with flowers , beads and black lights
using a Lysergic 25 receiver, MaryJane
transmitter and a Horse Amplifier- hey , and
the wattmeter label ed ' Flower Power' , log
books called a 't rip sheet' and all those pet i
t ions. Like the o ne pet itioning all magazines
to include a suppleme nt 10 their " Who's
Who " columns entit led " Who Dat?" and
that jazz)' antenna erected in the form of a
65 foot peace symbol. That's today , Bob!"

" Charlie, C harlie " said Maggie .
.. Accordi ng to (1)' calculations, the

damned thing wo n' t work, Gigg les!" sa id
C laude .

" Prec isely ! It 's IN " sa id Giggles .
" Balls!" sa id Grunt.
" Do I reco rd all this ta lk as one message or

can I count each qu ote as a separa te mes
sage'!" asked Magg ie .

" Hey, yeah! And do I ge t a cert ificate for
attend ing this thing?" queried Cec il.

"Look. we're here to hand out th is trophy .
Now wit h the Emmys , Oscars. Grammys,
and allthe othe r awa rds handed out. it's pret
ty hard to go through a lift ime without rece iv
ing an aw ard!"

" You ' re right , Bob. I know a guy who gOi
an award for never having received an
award!"

" Look, Marvin . " I said, " if you can un
solder your belt buc kle without doing your
self any permanent genet ic inju ry , will you
get up above the edge of the table, and we 'll
get th is thi ng se tt led.

" Now:' I began, " as I see it , in order to
please everyone , we 've got 10g ive it 10a YL
runni ng in excess of 10 KW o n C W for quick
ie QSO 's on 20 meters who recei ves an occa
sional BPL, has a good sta nd ing in the C HC
and has buil t he r entire shack in Early Hal
loween or Contempo rary Ju nkyard all by her
se lf and can g iggle her VOX on pho ne,
right?"

" O h, Lord , " I said. " Well, Wayne 's al
ways say ing to get the lead out."

" G iggle , g iggle ."
" Maybe we could bui ld a parabolic dish

out of it ," said Marvin .
" Put a num ber on it so I can log it, " sa id

Maggie .
" Hell, let's stamp BPL on it and GIVE it 10

Maggie , " said Katr ina .
"Can I keep it as a ce rt ifica te," asked

Cec il.
" With extreme cal m, I walk ed to the

window and threw the melted glob, my gav
el , the buckle-spoon-rule r combination and
two ha nd fuls of messages and cert ificates in
to the street. Then , as an afterthought. I
picked up the still "d idid jdir did it - d id id id i
didit"i ng Effram and flung him after his
sJXxm, receiving the ultimate sat isfact ion o f
hearing him speak his first real wo rd
" HHEELLLLLLLPP~ ~ !"

"Oh. Lo rd !"
" Balls !" said Grunt , Kat rina , Mag

gie, Marv in , Cecil. Giggles , and I in un i
son. And , from the s idewa lk, we heard
"didahdit" thu s putting an epitaph to the
Greenie, .
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Compiled by Rebecca Niemela

duced two tough new tool cases.
Rotationally molded of high-den.
sity polyethylene , thicker at cor
ners and edges, and formed with·
out stress poin ts, these cases are
engineered to last a lifetime. The
cases are now an available option
for Jensen's leading 1001kits, in
cluding the top-of-the-line JTK-87
Electronic Service Kit for field ser
vee engmeers.

Rota-lux and Rota-Tough cas
es vary slightly in size and styt
ing. All Rota-Lux cases measure
17Jto " x 12J1o& -; Rota-Tough, 1731. 
x 1431. ". A total of five models is
available in differing depth dimen
sions from 5" to 10".

Available only from Jensen
Tools , these cases are now an op
tion for the JTK-87 Electronic En
gineer's Tool Kits, and for the
JTK-17, 11 , 54, 75 and 76 kits,
Other kits may be adapted to Ro
ta-lux and Rota-Tough cases by
special request.

For more information and free
catalog, write or call Jensen
Tools . 7815 S. 46th Street,
Phoenix AZ 85044 (602/968-6231)
or circle Reader Service Card

'202.

The STS Smart Remote pro
grammable controller oilers the
capability of operahng every infra
red remote component in a home
entertainment system, regardless
of brand, with a single con trol unit.
The Smart Remote is capable of
learning the operating codes of
different infra-red remote con trol
units. It is this unique feature that
enables the unit to operate any
mix of remote controlled TVs,
VCRs, compact disc systems or
stereo receivers. The STS Smart
Remote programmable controller
can be easily programmed by the
consumer even if that person has
lillie or no experience with high
technology equipment. Program
ming and eperannq is further sim
plified with the aid of the Smart
Remote's built in liquid crystal dis
play .

For more information, contact
Salellite Technology Services,
lnc., 11600 lilburn Park Road, Sf.
louis MO 63146 (314/567-0304)
or circle Reader Service Card
1207.

ROTA-lUX AND ROTA-TOUGH

Jensen Tool Inc . has intro-

Too/ Cases by Jensen Tool.

SR 100 and Smart Remote from Satellite Tech.

SR 100 AND
SMART REMOTE

Satellite Technology Services,
Inc . has begun marketing its new
SR 100 receiver and a companion
remote control unit, the Smart Re
mote programmable controller.

The STS SR 100 is an integrat
ed receiver descrambter (IRD)
with features thai include futl
stereo, matrix discrete and digital
when accessing vroeoctcner 11
oescrernere channels , full on
screen graphics (not just on
VideoCipher II cescrametec
channels) and 34 favorite pro
gram recall. With the capability of
storing up to 54 eereuue locaucns
and 7 pre-proqrammed polarity
formats, the SR 100 is the most
C/Ku friendly receiver available
today.

All system functions can be op
erated by the new Smart Remote
programmable controller.

popular UHF and VHF ranges, in
cluding VHF-low (30-50 MHz) ,
VHF-Amateur (144-148 MHz),
VHF-High (148-174 MHz), UHF
Amateur (440-450) MHz), UHF
(450-479 MHz) and UHF-T (470
512 MHz). Thirty of the mOSI popu
lar frequencies are crep rc
grammed at the factory so that the
unit can be operated right out of
the box.

Th e scanner can be pro
grammed to scan as many as 30
channels. or search entire fre
quency ranges to find active new
frequencies. When the "weather
scan " key is pressed, the scanner
automatically searches all Nation
al Weather Service frequencies to
find the active frequency in sec
onds. If a transmission is rcteo on
the priority channel, it will auto
matically switch to the channel so
that important transmissions are
not missed.

Other features include channel
lockout, for skipping channels not
of current interest, fast and slow
scan speeds and a memory back
up system that uses a capacitor
instead of batteries to save fre
quencies during power outages
and when the scanner is un
plugged. The price is $199 with a
one-year warranty.

For further information, contact
Regency Electronics lnc., 77077
Records Street, Indianapolis IN
46226 or circle Reader Service
Card 1201 .

EW PRODUCTS

The Regency Rl080 from Regen
cy Electronics.

THE REGENCY R108Q

A moderately-pr iced pro 
grammable scanner that features
search, weather scan and a priori
ty channel has been announced
by Regency Electronics .

The Regency A1080 features
30 channels and six of the most

DUAL BAND
DOCKING BOOSTER

The new FT727 docking boost
er puts oul 30 Walts on VHF and
18 Watts on UHF. II automatically
senses the band selected by the
HT and switches in the appropri
ate PA and GaAs FET pre-amplifi

er. The booster clips 10 car doors
via a clip and connects 10 the car
battery and roof antenna .

The FLT727 cccster is compat
ible with Yaesu's single band HTs
such as the FT203. 209. 703 and
709.

For further information, contact
Naval Electronics . 5417 Jetvlew
Circle. Tampa FL 33634(8131885
6091) or circle Reader Service
Card .9'205.

Dual Band Docking Boosrer from
Naval Electronics.
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VANGUARD LABS
196-23 Jamaica AYll" HOllis , NY 11423

Phone (7181 468-2720 Mon.-Thura

• COVflf! 100 MHl to 199,999 MHz ii'l l ~Hl ! le ps with
lhumbwhee l d ial ' Ac c urac y . / .. 1 part per 10 m il
lion a ' a ll freq uencie s · Inla,"al FM adjus' a bla Iro m
0 10 1110 ~H z a l a 1 ~Hl fala ' Exlemal FM inpul ;ac

ceplS tonn Ot..oice · Spurs and noisa a lleast 60 liB
below C¥Tiar • Output adjustable from~ mV al
500I'Ims · Oparsl" 0tI 12 VQC . ~ Am p . A. a ila ble
lOt imm«Iill" (loeliYefy • $429,1l5 (loelive<ad • AO<kln
accnsotIelI a.ailable to " . lend I.eq range. add in'~

nil" rasoIulion. A M . a nd a~ision 120 dB a u a nua·
lOt . call Ot wrile 101' dal a ils ' Phone in you. 01'''''' as
'aal COO ! h,pmftfll.

CIRCLE 183 0"" READER SERVICE CS, RD

GOES 1691 MHz RECEPTION
S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

~PREAMP CONVERTER RECEIVER
1691 -LY (N) MMg1 691 MMk 1691 -137.5 137.5 MHz
169 1·LY (Nj MMg 1691 MMk 1691 ·137 .5

GAIN: 20dB GAIN: 13dB GAIN: 20dB TYPICAL
BOOM: 6 ' N.F.: 1.2dB N.F.: 4 .8 dB MAXIMUM
$81. 50 12VDC @40ma 12VDC @ 80 ma

$200.00 $270_00
send 66 c (3 stamps) for detailed specs on all VHF& UHFproducts. Shipping FOB Concord. MA• SPECTRUM INTERNATIONAL INC. (617) 263·2145S1 P.O. Box 10845, Concord, MA 01742. U5A t....:~)~

MODEL
SQ. l 11OF
$421.95

lMlh.-t

. - .-.,..... ~ .._..
SYNTHESIZED

SIGNAL GENERATOR

MADE IN
USA

•••

An u ll.a high qualily Tou<:/I.Tone · Encod... lor absolut .. r. li.bility
.nd lund ion , Incand• • c e '" ,lIu nl' rnll ion IS •
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me"' o Su pphe<l wltll ' ..." ucl_.
.,hematic: . I. mpla' . a nd II .
" ·5 $6lI ",.~-~ 5'51 AOJ , RElAYS61
"· ~ ·V S6n Pl' · 5· V·~ 51'S' AOJ RE lAY S61

ENCODERS
THAT LIGHT

CIRClE 79 oPoI READER Sl:RVfC£ CARD

ONLY USING 10 :o.U:l\10 ml'S?
HAn : TIIAT HIDDEN 8AA'll:SWITC II?

THE BANKF.R lets you ac",,". a11 40 me moricBfrom
th.. fron t panel!

•Just p""" thto "VOICE"" builtin ttl step I hrnu~ all
banb

'&ant just. plugs in · no modifications ttl your Til(!
· l n5t.<llb and ...rrooves ;n minutH, just liu. tN
optional voice ayn U>eaiur boant

· T.bs no po_r 'rom backup bat~TiPtl

· l . year warr. n ty

Note; TilE BA."'KER cannot ~ uoed ifyou hav.. th"
optional voice .ynth...i... r board instull"d .

• • • TS-940S OWNERS •••

Send check Or m oney ord,' r f" r $49 .95 to,
Inven t ron La.bs
P.O. So. 1M 2

Brookline .:IolA 02146

ctRCl£ 6 1 ON READER SERVICE CARD
Cl"'CLE 66 0"" REAOER Sl:RVICE CARD
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Tonna Antennas - F9FT
Rei..... F._

Your Bulletin Board

Ted Osborn WN9PIQ
30 Lamm St.

Danville IL 6183 2

CSLL,NC NOURS
11 ... _) _ .._ •

• _ _ lO P.. 00<_"..,
CIRCLE 2 9 ON READER Sl:RVICE CARD

I need an ow ne r 's man ua l
(copy) or schematic for an All ied
mod el A-2509 Shortwave Re
ceiver. I' ll pay for reasonable
charges.

Bill Nohrn W5UNB
8820 James NE

Albuquerque, NM 87111

THE " P X " SHACK
.... ,1(,0•••, . , . '-"'",

All, ! ., . ' . "'. ,,,iW. ., .

I am looking for a webster (or
Sears , made by Webster) wire
recorderfp layer, any cond ition,
preferably work ing . I need to
transfer about 30 reels of wire to
cassene. Any reasonable price
paid and any information greatly
appreciated.

eON. UIH U
...U ........ II'III
.... _ O~..II

tuner (250 Walt), Digital frequen..
cy readout for Heath HW·101 .

A.Campo
816 West Knapp St.
Rice Lake WI 54868

AM HELP

We are happy to provide Ham
Help lis tings tree, on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clear/yon a ful/ (8· t7 x ( 1)
sheet of paper. Double-space and
use upper- and lowercase letters
where appropriate.

Also, write numbers careful/y
a t , tor example, can be read as
an l oran i or a 7asa 1. Thanks for
your cooperation.

Wanted: Manuals/schematics or
copies, for the following : Heath
SB-101, Paco C20 resistance/ca
pac itor bridge, Wawasee swrl
Watt Digital frequency readout,
Dent ron Su pertuner ante nna
tuner, RCA Mastervottchmtst, Na
tional240D Receiver, also original
meter for E.F.Johnson antenna
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1t-..~...,; '5 I R I lE .. .... U .... r: .

UNRR

....~~~.N:::N~C\.\\- ~~....~~':> NO TUNERS!

~\\' ~"\O NO RADIALS'
,~ NO RESISTORS!",c; ~f~""~~~~ NO COMPROMISE!

~~"""" \,0<''''
~ THiEl EXCELLENT IEVIEWS lUST

DON'T HAPrEN BY CHANCE.
CAll US fOR A fRU CATALOG

' __..Ou,·, ,_ ' _ 1> .... • _ " , _

The ORIGINATOR of the VHF AMP/PREAMP COMBOI
YOU KNOW THE LUNAR NAME...NOW OWN THE BEST.

• Solid State Amplifiers for 50.144,220,440 MHz. CIRCLE 42 ON READER SERVICE CARD

NEW! GaAs FET Receive Preamp Built-Inl

NEW!
NEW!

see your
dealer or call

UHF Models 0' Latest Designl

Model V2·500 for Two Metera.••
500 Watts Output in a Deluxe Packagel

• i· u'I • oN'I II

R
-' ~ lOR'. Full line ofIIIIi separate preamps

available
C O M MUNICATION S oS S Y S T E M S OlVlSION

f" - . OMAR ELECTRONICS' - I
FOR Al l YOUR AMATEUR NEEDS

I SPECIAL PRfCES on all I
I MFJ PRODUCTS * A.R.R.L. PUBLICATIONS I

and other Ham Radio equ ipment!

I T 404.466.3241 :-1 I
I OMAR ELECTRONICS ' o-~wUFOll I
L A~HIGH..!!AY !!..SO~OGANVI~ GA~2411...J

QJIC:LE 292 ON A£ADf:R SVlVlCIE CARD

9353 Act ivity Rd . • San Diego. CA 92126 . Telephone (619) 549-9555 . Telex 181747

CIRCLE 2117 ON R[AO£1il SERYICE CARD

NEMAL ELECTRONICS
-t:ompktt' Cabw Aswmb:L=litin MIL-SI'D-45281
-<:omnwrdal A.crounts _ • Quanfity pridng • Same day shipping most OrlWn
-Factory aulhorUed distn'bufor for Alpha, Amptwnol, &elM", Kines. ToMS Fibtr

We specialize in CB radio mod ification
plan s and hardware, Frequency and FM
conversions, books, kits, repa irs, high
performance accessories. Ou r 11th year!
16-page catalog. $2.

. cec INTERNATIONAL.. P.O. BOX 31500X
PHOENIX. AZ8~6

CIRCLE 50 ON RUDER SERVICE CARD

_ .. Homo S1odo' CoutioiI

C IE is the world's largest independent
study electronics school. We offer ten
courses coveti ng basic elec tronics to
advanced d igital and microprocessor
rechnologv. An Associate in Applied
Science i n Electron ics Engineering
T ec h nology is a lso offe red ,

Studv at home - no classes . Pro
grams accredi ted and eligible (or VA
benefits.

C IE Clevelend Inetltut.
af Elect..anlce

----.--. ----.--. . . . --. .

CONNECTORS-MADE IN USA
Nfno Tp N pIvg ~ iHIdM 8913 .." " ".." S3.85
NE723 Tp N~ ~ a-. 8913.".." 4.85
Pf.2~~ UHF pIvg ~ RG8;213..." "" " ~

Pf.2.5QM.f~Pf.2~ 89
Pf.2~1S Pf.2~ ht""'" m./.n- pI_.." .." "." " ."".. 1,~
Pf.268AM Amphe"cI ,.,.",..fwMIe (bwreI). " 1.45
00175;00176 r«Juc« Iw RG5B;Se {rp«Hy). " " 22
OO21D$ N pIvg ~ RGa21~214 s.w.." 3.315
UGB3B N jecJ< 10 Pf.25f aMptw, .".", _ _4 .50
0014&' S023G 10 N pIvg 1tMpter, I8.ton _•••_•••_••_. & .50
00255 S023G 10 8HC pIvg fdtIptel, AI'IJlheo ICll__ 3.2i1
S023QoW' IMF cIru.M 1ft~>cI._.88

GROUND STAAP-GROUND WIRE
GS3lI' r¥I" rm.d copp« tnid .__.. .30ft
GSf2 1/2" lIirntd copp« tnid .40ft
GS100 1.1/2" "-'Y lIirntd~ _ 2.DO,I1t

. , "'" HWOe 8ga " d ....toHd _ _.35/1'
•.:JS;1t AWI4 14gta toHd .-..- CCS ._ . 12""

COAXIAL CABLES (pM It)
llSO BElDEN 8913 -r lew ~ • .."..._ .......", '"'
1l0'l RG8;V~~ lew ~ ~ "9""..".._,32
1110 RG4ll' Q5"Jl,~ (..... " •• • J5
1130 RG213;t1 Q5"Jl,~ mil~ HCV 1It__3/!
1140 RG214;V dbI aIIvw INtI mil~ _ 1.811
1105 RG1428,N dOl~~ '-'on ... 1.50
!JIO RG2f7;V 50 cIwn 5000 .... dbI INtI .811
1450 RGI U;V 50 cIwn . ftXl' tid mil .,.: . J4

ROTOR CABLE-a CONDUCTOR
I/Cliln 2-1. errd &-ng.
IICl«20 2-1. _ &-2Ope

HA.AOlJNE 50 OHM
FMI2 1/2" AUtWuII BJ.ck -'-""t . .._._ "..88;1t
RCI2 1/2" ClIt '." ... 00lT. 0t:JPi* bile jkl ." ,,~;1t

RCTB 7jr Cab,~._ 00lT.~ b//{ jill 3.&12;1t
NMI2CC N COM 1/2" con~ mft ,..23.00
NMTBCC N conn 7jr con ccp(»f m,ll' ."""" ". 54.00

CaD NEMAL for rompufu cable, CATI nbw, nat cable, sm11-riRkI tabk, tewphoM t abko.
trimpl"l tools, D·sub connedo"" Mal shrink, table tie1., h~h n'tfl. tonnedofS.

NEMAL ELECTRONICS. INC. 12240 NE 14th Ave. N. Miami, FL 33161
(J05) 893-3924 Telex 6975377 14hr FAX (305)895-8178

lIalr·Square QRV·DX ~tonobanders

Work O X ....,th No To...er md No Armphher
CUI nol'e. CUI near slgs. b.lild OX sigs. kill QRM,

'0 vteters IS \Iel..rs 20 \Ielu s 30 \1 ..I..rs
$29.95 $39.95 $.t9.95 $59.95

Ilmod.. Pane..... ....,.., Prol"de. r .., Feo:l. Read)' 10 U..

::::s~ighcst DX Gain per Dollar

1971 I" Oak La.ne 1300 E A n lf'nnas»'est
ercvo.trr ~6(l..t· 2l JIl ~1I101 1 374- 1011 4

CIACU 2:11 ON READER SlEA\/ICE CARD
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ROSS OISTRIBunNG COMPANY
P_D 80, 23 4,18 Sou1l'l SUI" Street. PreslOO. 1_83263

T"~ (208)852-0.830 We CloseaI 2-00 00MON.& SAT,

CIRCLE 264 ON READER SERV ICE CARD

CIE Cleveland ' '''lilu' r 01 EI« .n>r"ct
1776 Ea., 17th St.. Ckvel;mJ, Ohoo 44114

YES ' 1 '""3nl ' li ~ ..anrJ. s.....J "'" my OE l<hooI
c~lalov: 'r><I..J"'lt J.... ,1. ~h."" ..... "-,,,..te Degree

"""'~
f'hn. N_
ArJJ.- AI"_
C,ry Sute Z,p

A$ A.... G tJeII'hont N" .
a ..d h." t.>r G. I_ Bullc"un un EJuc~"lin..1 flffld".
o Ve,nan 0 Active Dur,- MAll T ODAYl

AARIB

CIRCLE 157 DN RUDER SERVICE CARD



BOVE AND BEYOND

" A new house looks more like a clean
slate from which all ofyour previous
mistakes...and hare-brained guying

jobs have been erased. rr

more calls and a spirited discus
sion of how deep a live-loot hole
really was, the contractor came
back and finished the job.

In short order, the concrete was
poured around the custom rebar
anchorage Mike had welded to
gether, and I was ready to erect
the tower-which showed up al
most a month later. A good omen :
Almost every tower shipped to
Mike in the past had been dam
aged by improper handling with a
fo rklift , usually result ing in the

" W" braces snapping loose. Well,
this time we got lucky as my W-51
came th rough with nary a scratch .
Mike showed up good and early
one morning with the tower, plate,
and numerous eons to anchor it . It
was a fairly simple mailer for the
two of us to slide the lower 011 his
truck into place, and pivot it up
right. After some leveling, the tow
er was ready.

At this point, I discovered that
I hadn 't cut the grass where I
had pl aced my disassembled
yagis in over B weeks. In the pro
cess, I 'd completely lost track
of my 55-element 1296 yagi , my
2-meter Boomer , 7-eleme nt 6·
meter beam, and a handful of
21-element yagis for 70 em and
the ir boom braces . A ted ious
hour 01 mowing followed (during
which I nearly chopped up a 44
element KLM yagi lor 23 em) and
most of the yagis were rescued
from the clutches 01 rye grass and
weeds. Several spiders and at
least one mouse had taken up
residence in these sturdy struc
tures, resuttinq in a general fumi
gation session.

Like an adventurer returned
from Alrica. I laid my treasures on
the newly-mown grass, and set
about cutti ng new coaxial feedli
nes . In the past , any cable at hand
had been pressed into service.
Thanks to OEP's gigantic going
out-of-business sale (which may
still be in progress-they had that
much cable left) I picked up 750
feet of brand-new Belden 9913,
400 feet of 8214, and 100 teet
of Carol B conductor 16-9auge
rotor wire. OEP's also supplied
me with innumerable N connec
tors l itted lor these cables as well

not, indeed . Well, after consider
able thought, I decided against
givi ng into temptation and leaving
the hobby for good to pursue a
beer can co llection. I would in
deed grace the skyline of my
ne ighborhood with alum in um,
and the W-51 would be my pack
horse.

Which bands to operate? What
types 01 arrays to put up? How
much coax to use? How to posi
tion the tower away from the din
ing- room window? Why do I have

to have a building permit? These
are all questions I pondered as the
preparations moved forward. The
last was the ticklish one: The
township in which I live does per
mit towers, as long as they are set
back 1-1 /2 times their height from
the property line. There might be
room for a PRB-1 case here , but
my property lines were sufficiently
lar removed to allow the W-51 with
a fair amount of yagis atop it , so no
real ruckus was raised.

I contracted with Mike Crawford
WA2VUN of Tri-Delta in Fairfield,
NJ, to provide me with (1) The W
51 (2) a suitable reear anchorage
(3) a custom easy-leveling base
plate and (4) 16 teet of 1I4 ~-wall

2~-hollowbar mast material. The
next step was to dig a hole, which
sounds easy, but is best left to
someone who doesn't mind shov
eling dirt vertically while standmg
in a space smaller than a phone
booth. I began the excavation by
preparing a hole 3 feet deep
by 30 · square, lost ten pounds
sweating, reconsidered the pro
jeer over a beer, and called a local
contractor to finish the rema ining
2leet and pour the base.

Caveat Emptor

Remember the old Latin saying,
" Caveat Emptor! " (Let the buyer
beware!) Cement contractors
must have th is on their coat
of arms . Aft er many call s and
much haggling , the co ntractor
came out and excavated another
foot 01 dirt with the intention of
pouring a 12-inch lip around the
base to make up the dillerence.
Uh-uh! said the Building Inspec
tor. That hole was going to be 5
feet . 6 inches or elsel After a few

Mixed Blessing

Buying a house can be a mixed
blessing. After all, you do agree to
pay an unearthly sum each month
to your bank for the privilege of
ownin g one , mainta in ing the
bui lding and grounds, and paying
taxes and insurance on top of it
all. On the other hand, if you hap
pen to be a diehard VHF/UHF op
erator , a new house looks more
like a " clean state" from which all
of your previous mistakes, failed
arrays, co axial Gordian knots ,
and hare-brained guying jobs
have been erased. Like the pris
ener on parole, you have a chance
to set the record stra ight and start
all over again.

I made the most of this golden
opportunity by doing absolutely
nothing about it for the first two
months, which my wile consid
ered an immediate improvement
over my previous arrangement.
" I hardly notice your antennas
this time!" she exclaimed , " Why
co uldn't you have set it up that
way back at the old house?". Why

Photo A. The W-51 tower loaded
up and extended to 80% of full
height

VHF and UHF Operation

FALLING OUT OF AUTUMN

(Wolfe Island, Ontario, Canada)
As you read this, the leaves are
falling (or have fallen) , the air has
taken on a chill, and hopefully the
trope activity has been above av
erage. As I write this, however, it's
still the "dog days" of August,
with a steady breeze blowing ove r
this relaxed site on the Canadian
Channel of the 51. Lawrence Riv
er, in grid square FN 14.

Yours Truly effected a move to
Pennsylvania back in May with
the lnrentton 01 expanding my rea l
estate holdings and pursuing a
somewhat more rura l existence .
Nollhe least 01 my considerations
wasa better sue tor VHF and UHF
activi ty, but the demands of mov
ing, remodeling, and a lot of busi
ness travel pul the station equip
ment and antennas i n co ld
storage for longer than I care
to admit.

However, now being possessed
of one acre of land, I decided to
take the plunge and install a new
tower-specifically , the W-51
manufactured by Tri-Ex of Visal ia,
California. This particular unit is a
three-section crank-up type, mea
suring about 20 leet when fully
collapsed, and 51' 3" , when fully
extended . n's rated at 9 square
fee t windload with the proper
anchorage , and chec ks in at
about 400 pounds. Many of my
contemporaries had considerable
success with similar units, espe
ci ally while using Belden type
9913 RG-B cables for VHF and
UHF feedlines.

I had employed a variety 01 an
tenna support systems at myoid
residence in New Jersey-roof
towers, chimney supports, house
brackets and a 40-foot fixed tower
commonty used for TV antennas.
As the system expanded, so did
the number of antennas and linear
feet of coax pressed into service.
In short, my antenna system grew
out of control like some crazy vine
as each new band or antenna was
added! Shortly before the sale of
my house, thad 16 antennas and
over 1400 feet of coax in service,
not to mention various dead-end
ed runs of old CATV naroune and
worn-out rotor control cables.

Peter H. Putman KT2B
33S3 Fieldstone Dr.
Doylestown PA 18901
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Photo B. Close-up of the 2m-23cm affays on the W-51 tower.
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as a large supply of Pl-259 plug
assemblies.

A few hours with a calculator,
the W-51 manual, and a tape mea
sure probably sailed me a lot
01 griellater. Careful calculat ions
re su lted in (he correct length
10 gel each leedline down from
rts particular vagi through a rotor
loop and two coax arms to the
special weatherproof window
entry boll: I'd constructed earlier.
The W-51 manual prov ided a 101
of useful information regarding
the slack between the arms , dis
tance between sections both ecr
lapsed and extended. and posi
tioning 01 the rotor cable for the
Ham-IV rotor to be installed . One
mixup occurred with the mast; it
was cut 2 feel too short at 14 feet .
precluding use 01 the 6-mete r
Vagi . In retrospect , this wasn't so
bad since thai same vagi needed
extensive repairs from the June
VHF Contest and couldn't be
installed .

The Lineup

The antenna li neup wound
up as follows: A 55-element Ton
na yagi lor 1296 work at the top
of the mast , ra ising it 65 feet
above the ground with the tower
lully extended . Two feet betow
that, I placed the top zt-etement
yagi of a stacked Torma 70 em
combination . Two-and-one-half
feet lower found the 220 Cush
craft Boomer and the bracket
for the zo-cmpower divider. An
other 2-1/2 feet lower was the bot
tom half of the 70 em array , and
the 144·MHz Boomer wa s se
cured about 3 feet down Irom
here. With over 2 feet of the mast
inside the tower, thai gave me vir
tually no room lor the 7 LD, so it
will have to be consigned to the
roof tower.

Raising the mast was quite
a chore, even with a gin pore. thad
elected to employ a 2" thrust
collar as extra insurance (with
strong memories of the last hurri
cane that passed th rough the
Northeast) and the tit was snug,
to say the least . Also , owners
of W-51 towers can a tte st to
how pain ful it is to stand on the
edge 01 those " W" brace s for
any period of t ime, eve n with
heavy boots on. Add the hot sun
and a horde of inquisi tive (and
annoying) yellow jackets , and
you 've got a project that's less
than lun.

Once everything was in p1ace ,1
allowed for a 4-loot rotor loop and
adjusted the top coax arm to take
all of the strain . The bottom arm is
offset by about 45 degrees and

supports aU but about 10 feet of
cable which forms the drip loop
from the tower to the second-lloor
window entry. This latter system
accomplished my first major goal:
Get the teeounes off the ground
and out of harm's way! When fully
c ranked , there's suffic ient fl ex
in the 9913 cable to allow for a
full 36O-degree rotat ion without
any kinking, but the drip loop
is ma inta ined , accompliSh ing
my second major goal : Keep
ing any water and ice out of the
N connectors.

Desp ite the t ime and care
invested in cable assembly work,
I still had my doubts , so out came
the IC-375, IC-475 and IG-1271
for a quick test. Connecting the
220 coax brought an immediate
S9 +40 dB signal Irom WB2NPE
in Tabernacle , New Jersey. All
was well there, and we exchanged
brief reports. The Bird 43 showed
about a 1.3:1 swr here. A quick
call to WB2WIK over 50 miles
away on 220 .120 resulted in
skeds for 432 and 1296, the latter
with only 8 wens up the feedline.
Results? Better than 1.2:1 on both
bands. and 59 + 40 dB reports
from Steve on 432 with S9 + 10 dB
on 1296. It was a success!

Photo A shows a view of the
ent ire tower in a semi-extended
pos ition, wh ile Photo B shows
a closeup of the VHFfUHF array .
The conclusions I drew from this
project were many, but here
are the key points: First. use the
best coaxial cable you can. Keep
those old runs in the junkbox,
and buy new cable for such a tab.
Second , pre-plan carefully to
avoid surprises while on the tow
er. Measure cable lengths careful
ly. and measure again. Allow suffi
cient length for rotor loops and
support arm s as well as drip
loops. Third, assemble your feed
lines with care and ring them out

on the ground . A good rule of
thumb that I toucw is to check all of
the cabtes on the highest band
you'll use to measu re losses.
Make sure your connections are
of the highest integrity and water
proof them.

Finally. take your time. Admit
tedly. I carried things a bit over
board in that department for 4
months, but once the wheels got
rolling I proceeded at a leisurely
pace (no doubt missing all kinds of
intense E·skip and tropo in the
process) to insure that once It
went up. it stayed up. Let's lace it:
Climbing towers really isn 't that
much fun . It' s a chore and the
whole point 01 this exercise is to
keep me on the air, not up in it.
Plan and execute your work as rt
you'll never get a chance again to
get back up that tower . (Did I just
hear a mast-mounted GaAsFET
eXplode?)

Random Notes

Larry Price N7BNJ has pur
chased the inventory of 8877 am
plif ier kits from Gene Shea KB70
of "c'' Products. Effective imme
diate ly, the new address lor "a"
Products is: 10412 36th Street
East , Puyallup WA 98372. I also
see from the 2- meter EME News
leiter that Mike Stahl K6MYC (one
of the founders of KLM) is selling
S-wavelength yaqis for a-meters
and 13- wavelength to-em yagis .
He can be reached at M2 enter
prises, 1600 Decker Avenue, San
Martin CA 95046.

Trope Dept.

The past summer E skip season
was sensational , so why should
we expect any less from the fall
t rope seaso n? At the end of
August , the weekly nets of the
Mt. Airy VHF Society (PackAats)
were in lull swing. beginning on
50 Mhz at 7:30 local EST and

continuing right on up to 23 cm
at 9:30 PM . This would be an
excellent opportunity to check
out the new tower and antenna
system, so I cranked it up and ran
through all 5 nets.

The surpr ise of the evening
came when Bernie Bonna r
VE1UT of Yarmouth , Nova Scotia
che cked into the two meter
net with an S9 + 40 dB signal.
Normally this isn' t unusual for
him , but the strength of his signal
defini te ly was. The 220 Mh z
net started at 8:30 PM and sure
enough , there was Bernie push
ing the S meter over 9 on peaks
wh i le runn ing 8 Watt s to a
Boomer. Con tacts were quickly
exchanged with the net stations,
and we proceeded to 70 cm
at 9:00.

This time Bernie was hitting
peaks almost as strong as those
on 2 meters! At least 6 operators
in the area had armchair copy
with him over a path which ex
ceeded 450 miles. Both myself,
Roger Amidon K2SMN and Steve
Katz WB2WIK encouraged Bernie
to drag out his LT 23S transverter
and fire up with 8 Watts just for
the heck of it. We operated full
duplex from 70 cm to 23 cm to
help in peaking the antenna need
ings, and contact was established
wi th K2S MN fi rst (no wonder,
considering he runs 200 Walls
to 4 X 45 element loop yagis at
175 teeth.

I gave it a shot with just 8 Walls
to 55 elements, thinking I heard
Bernie 's ca rrier , but it wasn 't
enough. I knew I should have
connected the XX100 ampl ifier
in the line! Finally, Steve WB2WIK
managed to make a two-way
running 80 Watts 10 his 55 ele
ment yagi, copying Bernie about
an S5. All of us read VE1UT quite
well on 70 cm for the better pan
of two hours, with Steve repon
ing signal peaks close 10 50 dB
over S9 at times (Bernie was
runn ing about 100 Walts on 70 cm
to a single AIW 19 element yagi).

Not bad for the beg inn ing
of September. Will we see a re
peat of the fantastic Thanksgiving
and Christmas trope of 1986?
Based on what I've heard so far
this year, I wouldn't bet aga inst it.
Better keep your rece ivers on
144.200. 220 .110 and 432 .110
this fall!

Next month : A compilation
of VHF/UHF newsletters and
c lubs . A l so . rev iews of the
IC-12AT handheld. and a report
on the September VHF Con test.
Unt il then, see you Above and
Beyond l•
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#1 Source of PACKET Info

It ' s in the fine print !
• Your magazine is the finest innovation that I have seen in
ham radio since 1953-except . . . maybe the all-solid slate

tranceiver. Carl Soltesz, WSPIT • . . .have nwst certainly
received my money's worth in software. . . Michael R~an.

K8WRB • • . .)'Ou have found a nice niche fo r CTM in
packet . . . you hove me getting interested . . . Char lie Cur le,
AD4F Chattanooga, TN • The packet computer info
convinced me to subscribe. John Skublck, K8JS •
Enclosed is my check for renewal of my subscription. I enjoy
the down to earth and homey style of your magazine
and the many fine computer articles . . . Andy Kosiorek.
Lakewood , O H • I was both pleased and dismayed upon
becoming acquainted with your magazine at HAM-COM.
Pleased that I discovered your magazine- dismayed that I
didn 't long before now. Bill Lathan. AKSK • . .. CTM
gives th, fi n,st coverage to packet radio that I hal" sun in
any of the computer or amat,ur radio magazines. It would
appear that CTM has just th, right blend of packet amateur
radio a rticles and computer articles. Barry Siegfried. KlMF •
Of the three HAM magazines I received each month CTM is the
only one I read from cover to cover and carry with me during my
trave ls abroad. Most of the tim' it remains in that country. Buck
Roge.-s. K4ABT

U.S.A. $18.00 1 Yr- $10.00 6 Months (Limited
Orrer) $33.00 2 Yr

Mexico & Canada $32.00 1 Yr (Surface)
Other Countries (Air) $68.00 (Surface) $43.00 1 Yr

U.S.FUNDSONLY. -

Sam ple Copy & Back Issues-$3.50

The Magazine
For Amateur Radio and Computer ists

Why You Should Subscribe!
Read what our subscribers say!

r-------------,
Iltlailto: I
I Circulation Manager I

1704 Sam Drive
I Birmingham, AL 35235 I
I (20S) 854-0271 I
I Name 1

I Call Sign I

I Address I

IC~ I
I Date I

I Signature IL ..1
ClRCl£ 11~ READER SERVICE C"'RD

"Whe n You Buy, Say 73"



J ........ T 1-31 '
( ~~,

IlW CArt LIl)-I
10 fo r $I.S0

GIlEEil
aT' Lt:P--l

10 f or $1.00
TELl.C*

CAT ' LED-]
10 for 52.60

TWO PIECE n
8Dl.DF.IlS (LJl
roR I'oBOVE
L.E_D .S 0
CAT ' 8L.EtJ
10 fo~ iSc
100 for n.oo

L.E.D••

SWITCHING POWER SUPPLY

Art Kobres K4FWJ
L"" FL

Thanks for your letter-love your front car
sign! Reminding the 73 readers about road
courtesy probably won 'f help signifICantly, but
we'll give ita fry.

- Wayne.

ent American driver: lack of lane discipline. It
is, as you may realize, a national disgrace.
Foreign visitors are appalled at the current
situation.

It is an embarrassing pred icament that ap
parently must be solved by the private sector.
The group called Citizen's Coalit ion for Rat io
nal Traffic l aws is currently mounting such a
worthy campaign, and it needs an the help it
can get .

1 mA UEiEH ~ HI-CAD CHARGER/TESTE
Ilod " t . c 0- 1 ...... at t n.1 "",~ Wi l l ch. r ge ..oat ...
• t r~ n q t h ..~t~r wi t h U... .,,~ ry ain Hi - C. d
1"'10. 1/'" X 1 3/'" X batt.ry ......Il.bl.. '
7/ ' " d••p. CA~' MET- 2 '2.00 CAT ' UNCC- N 51~.00

e,:,) "0WIGEAllLE== N CAD BAIIERES
AM sae: 1.Z5V 18_8 12.2 5
AA SIZE 1.UV ~OO""h S U lO
AA WlTK SOUlER TAB5 12.20
C SIZE 1.2V 1200 .....8 14.25
5UB-C SIZE SOI..D9' T.lBS 14.2 5
o SIZE 1.2 V 1200..... 8 14.2 5

3/, " X 1/. " dl••
CIO.T . PLT-I 2 for $1 .00

CAT ' aLTA 510.00 EACJ

XEON FLASH TUBE

C<*pl.~., __
f u n c~ l on 1 n9 ••••ably
Inc l ..d•• ball.at, on-oU
.wi~ch, pow~~ e<>~d ,

.oc~.~••nd P4T~-BL bl.c~

l i9h~ . Hount . d on • 1 1/. "
x 3 1/' " .e~.1 pl. t., u..
f o ~ .pechl .ff.c~. lI qht
l nt o~ .r• • l n, IPROMS.

BLACKLIGHT ASSEMBLY

ESAELP THGIR

Say
you saw

itin
73!

Being a radio and car buff like yourself, I 've
always appreciated the fine anti·55 articles
you've written in 73 Magazine . Since you 've
asked to hear from other hams whO may have
experience with rada r, I'll comment .

Our ignorant leders believe slower traffic
results in fewer accidens per mile. To help
ach ieve this unworthy goal , most police aqen
ces carefully avoid enforcement of lane-disci
pl ine. As long as self-appointed rolling-road
blocks move over for the pol ice, they are sale
from the law.

I might suggest, Wayne, that your next
art icle on driving add ress the very real
problem created by the typically lazylbelliger-

Continued from page 45

LETTERS

1 1

Take
full

advantage
ofyour
Reader
Service

Numbers!

1\10 DEALER INQUIRIES

PROFESSIONAL MONITOR RECEIVER

25- 550 MHz

800 -1300 MHz

Specifications:
F\ec:elvmg mooe - ~aflo"", band FM , Wide l)and fM & AM

Receiver circuli - Microprocessor controsee PlL
FreQuency synthesized superteterocvre type

wltll lligh-level doubled balanced mi~er

ReceIYef IF- 75OMHz-. 4~ D3MHl , 5 5 101Hz {WfMJ
and 455kHz (NFM & AM)

Sensrttvlly - NFM - 0 35 iN (1 2dB SINAOj
WFM-l00uV(12dBSINAO)
AM - 1.00 uV (lOdB S'N)

5electivity-NFM- -7 .SkHz@ 6dS
~ 20kHz @ lOdB

WfM - : 50kHz (<1- lidS
: 250kHz Iii 60dB

AM -:::5,OkHz@ &IS
: 10kHz e lOdS

Number 01 memory channel- 20 channels
scan rate 5 ch.1noe1s per seconcI

SUrCh rate - 6 sec;ol'l(Is pel MHz
AnteMa COI"IrItI: - Stall2ifO BHC lyQll 50-0hm

AudIO outPut powe( - 1wan aess lIlan 10'> THO
Puwer rllQUlrameot- 1210 W/OC al300 10 SOOmA

see are wetght - S 4'Wx3 15 H)( 783 0 261bs.

Options:
~,

2 ,
: -a

ace

CIRCLE 2 79 ON RUDER 5(AV!C [ CARD

Above and Beyond

AR2002
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17900
Call

CACC
39900
CAll
CAll

moo

stoc«
"95

11 9 95
c..
700

1295
" 00
600

'OS
995
600

1095

39900

299 00
14900
11900
14900
29900

, zs
JO

200
'00
'00
'00
9 00
<50
'50
200
'50
'00
'00
'00
7 00
'00

9 SOlID

ICOM28HmM

AMPHENOL
83 ISP Pl 259 S~vefplale

UG 176 reducer RG8X
831J Double Female UHF
82-61 N Male
82-97 N Female BulI<head
82-63In1,ne Female N
82-98 N elbow
82·202·1006 N Male for 9913
31212 BNC-RG59
31-216 UG201 AlU N Male-BNC Female
31·2 BNC,~

34025 N Male. RG58
34 125 N Female UHF male
3 128 BNC Fema1e-Pl259
4400 N Male·SO 239
2900 BNC·SO 239
Goa. Elbow

TUBES
COIns & Drake RepiacemenI tubes
GE6146B
'.500Z
OE rrousner Tubes
GE 12BY7A
GE 6JS6C
OE 8950
12JB6 Sylvanl(l
HardlO fond Tubes 5O-9O%oIIl1s1
.,86A
6JE6Ci6L06
RCA 6BFS
OKD6

PACKET POWER
AfA PK-232 wotn new WX FAX
Kanlronocs KPC II
MFJ 1270
MFJ 1274
New Kanttooocs KAM

SERVICES
Complele KWM 2 Berube
Flat lee Collins rebu~d

Wanted ColhnsKWS I - M,nt - Wi/, PICk Up

USED EOUIPMENT
AI equopment used dean ...>Ih 90 day warranty and 30
daylnal So. /TlOflltlsU rradeagalf>Sl new eQUOI)rTIerlI Sale
p-ee refunded d nol seesreo

Catl lor latest used gear
(8001231-3057

TS-43OO. T5-8305, TS-5205. FT1Q1E and Collrns

220 MHz
TH-31 BT - Sm<oI rig , smaI buch
c.oacr
TM3530
Santee FM340, 25w. r.ew
IC·38A. TTM

POLICIES
M,rnmum order $10 00 Mastercard , VISA, or GO 0 All
prces FOB Houston e.cepI as rceeo Prces StJbfect 10
change "'Choul ocece "ems.. qealOproor sale Cal iJIfTy
l,melOcheck theSlaIUSoi\'OUI" order Texasresoees add
sales la. AI ~ems IIA factory warranty plus MadISOn
warranty

DON'S CORNER
MadJS()l'l Double Warranty on Kenwood Rados' We Will
doubleKet!l/IO(xxl's90dilywananly regardessot whoyou
P<M'd\ased It>!! raQOO "om

>•
~

•o
o
•o

2995

'09 00
ca

" 00
1700
"00
'"00
"00
'500
7995

190 00

8995
stccs
CAll

$18900
'OS 00
""00

52900

"'"seen
11500
"00
"00

""5995
3300

125 00
119 00
'89 00
11995
,,.00

c..000
6300

;>OO/roll
Less 10%

39900
Now Available

'2900
6900

38500
"00

"95
200

3 95up CAll
5.00 others CALL

29

'"995
'00
'95
500
_200

99
ae

Trades wanled
Trade ,n your old HT

Call 1m trade
"9 00
" 900
31900
31900

IS%OFF
699 00

c..

New rigs and old favorites, plus the best essent ial accessories for the amateur.

" aIICO!'1JCALL FOR ORDERS
1 (800) 231·3057
1-713-520·7300 OR 1-71 3-520-0550
TEXAS ORDERS CALL COLLECT
ALL ITEMS ARE GUARANTEED OR SALES
PRICE REFUNDED

EQUIPMENT
New lcom lC 761 ..
Kenwood TH205AT g
Kenwood TS 440S1AT ~
lcom R7000 252000 MH7 ~

lcom IC735 <:

Sanlec: FM 340 220 MHz 25w ~
Sanlec: FM 240 NT ~
M..ageAmps -e
Tol<yoHy-Power Hl1 K AMP,no4CX2500 i
New KenWOOd TM·221A, 45W. moose l'
'o'JAmpilfoer, 'o'HF. budt lnEngland no.too o«. iii

3·100, 5-100 «ei a-s oo
10 .,.,·100 001 22900
25n-1600UI 31900
AI models n:lude preamp
lunar 21.14 40P
KenwtXld TW-4100A

ACCESSORIES
B&WVIEWSTAR ANTENNA TUNE R
He. HC4IHC~
Hell 8Ml0 Boom Moke reecser
Tr~H 5000A Remote Pnone
Oa....a NS660A 30/30013IOOO wans
AJII'1COHH 2300- E.ceIenl buy
Nye Mes-A (lor ee bog boys')
SIlure 4440
Ameco PT-3
New Tokyo HC 200A
AstallC MC32 1Canndge 0104
reo-Tec Mobile SWflch 300 1

ANTENNAS
iscooe 144 MHz
Isopole440MHz
Cusbcta ft 124 WB (146 MHz)
Butternut HF6V, 80-10 vertca t
HF2V, 80 ... 40 vertICal
HF4B
HUSller G7-144
HUSller6BTV
KlM HF World Class se-es AntetY"lllS
ALPHA Della OX-DO
Goa. Seal
B&W Dipoles
KlM KT-34A
W2AU_W20t)
NEWI<lM 1_2·44lBX
1296 Powe< 0rv1def
Grl!i"lteCo.78 • as 80 75180 rQlatabieopole
G5-RV

OTHER ANTENNAS
Oklmond 0 -130 Drscore 25-1300 MHz
larsen Kulduck
larsen 2M v,wave telescope ant
AvanIJ API51 3G on Glass Anlenna
Anteoo21.I 518 Mag MOt6lI Comp
Van Goo-don NO.4, 4 band NovICe d'poIe
Valor AB-5 Mobile
Stoner DA100 0 ActlVe R. Antenn.l
DC "t eo- e Hllch 31824 Thread

F'ls 314- traoler hitches

PARTS
1 5 AmpI400v .... wavebfodge recldtl!r 1 95
2 5AlIOOOf'1V Epoxy ocee 29ead>or 19 ()()(IOO
0015J1I)KYor ooll2QKV I 95 each

3N201 95
4 ,nch tonne rod I 95
365pF cap 1 95
SanyoAAA,AA NlCads w/labs 200
24 ,5.68J:Wl me plugs 300
118 1/4 wanCllfbonresoslOrS OSeadl
Melef 0-3000 VOC ().1 Amp OC 2'12- ~'e

WIth "nunt
Drake- CoIlons mike plug
Thousands ol p;l nel nwters
MICA Cap 00413K'o'
DlOdes3AJ1000 PfV
Duracell9 Vol BanerV ' 2 Pak MN 1604
DCFan3v, -Sq ,, 1-
CINCH 12 prI oonn 1U(D<ake ec l!emale
Aerovo. 1000 pf/500 V IeedIhfOtq1 caps
MaHory 61101t. 4 prong V,bralor PNI600A
100 mldl450'o' Axial Cap
Eveready 9 vc nbeu (216)
0 11 1000'0' Bakelite Molded Caps

Toroid Cores.
Iron Powder
• Ferrite.
Fen1le B••d•.
Ferrite Rods.

CIRCLE 252~ RU O£A SERVICE CARD

· 011;0 resident m ust od d
5-;' soles 10 >: .

'Iak.... f :h..(' k ~ I'a, abl.. Tn:
'10H l ..\'\ SOfoT" ARE

r-.o. 8 m . 2-100
Ea .. t Livr-rpoof , O hin .J3 lJ2U.I ~IUO

Free cata log and wlndmg chart 0 11 request .

q~~,.v~,!!,~
Program For \"our

\IS·DO Eompatible Computer
* Complete Cursor Control
* Room to store complete

address information
* A Reel- Time Log
* Totol CSt's by Stote
.900 QSO's on floppy . hard
disk limited by space ava ila ble

!39"""
I n l rod u" lo~ OUl'r

BOil 455, Escondido. CA 92025
Phone: (619) 747-3343

SPECIALISTS
IN FAST TURN

P.C. BOARDS

CIRCLE 153 ON READER S.EAVICE CARD

PALOMAR
ENGINEERS

PROTO TYPE P. C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C DESIGN SERVICES
FOR .\fORE /.VFOR.\f.4TIO.\' _

, ..,. M idla nd
I'll Techno lo gie s

34374 EAST FRONTAGE ROAD
BOZEMAN. MT 59715 14(6) 586·1190

" When You Bvy, say 73"

CIRCU 25 ON R£AD£1lSUVICI CARD
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TOUCH·TONE'
DECODER·CONTROLLER

T~16 T~16A

ClRe l E 181 ON RUDER SERVIC ECARD

-
P ARAOOOl HF TRIJOSCElVfR. MODEL $A!

MEET """"'RICA'S NEWf:ST FuLL FfATURfD. SVlfltESIlEO
TRAHSClM'R GE"IER.&i. COVERAGE AU. Y:;)DE RfCEM'R
l'iJOj(SFAOM ,00 ~HlTO"' _ _ TRANSI.ur AT '00
WATISOVTP\JTOOl AU. .&uTI1ORIZEOFREOl.l':f\lCES FROM
l' T028,_,_ _ sse,CW, FSO< ANOOPTJI)fIAj, FY
NO iSE BLA"I KER AOIO S PffCH PROCfSSOR AR E
STANOAAD f Ol.llP"'fNT. (lUAi. YFo'S, R~ OFFSET

usr P!1ICE 5""16 .00

SALEPRlCE 5 179600'"

(LIO(iTf O T' ME ONLVI iI.\
"'SSION COIIIlMlJNICAllOPOS V ...
,,~. ~. " • w ..~ ~ h
~1000 1[<.... U OI2 JS,.'7/11'
,....(J::.~':=. uT ,.94"

~~

TD·16 DECODES All16 DIGITS
PLUS ONE 4 DIGIT SEQUENCE

• Speaker muting • Repeater control
• Autopatch ope rat ion • Door openers. etc.
• Crystal referenced .. No adjustments
• Easy hook-up: uses 12Y D.C. & speaker

level euoe
• COMPlETE KIT: $44.95

TD·16A ADOS 4 LATCHED OUTPUTS
TO TO·16

• Individual 5 digIt on & 011 codes
• Can directly drive 4 relays
• COMPLETE KIT: $16,95

NORCON ENGINEERING
P.O. Box 1607 Mooresvtlle, N .C. 28115

•o!!'l.~ 7 0 4 -664 ·781 7 E3J
.~ N.C. rnodentsiOd S" saln Ul. '__
~ · TouctI-tOl1O! ....lr~otAT&T .

•

!!! • IrF
IIII! • •

••••••••••••••••••••••••••••
: FREE CATALOG! :
: Features Precision Tools, :
• Tool Kits, Test Equipment •• •· - .· I •• •• •
• • •• •
• w ·• •
· I •• •• •
• •
• •
• Jensen's new catalog teetures harcl-Io-Iln<l •
• precision toots. tool kits. tool cases. lest •
• equipment and computer acce sscnes used •• •• by sophisticated hobbyists, scient ists. engi· •
• neets, laboratories and government agen· •
• cres. Call or wn,e lor your Iree copy today. •

: 11 JENSEN TOOls INC. :
: ~OePI. 158.1815 S. 46th e. :
• Phoenix, AZ 85044· 5399 (602) 968-6231 •

••••••••••••••••••••••••••••
CIRCLE ,':"::::0:':':'=:&0::':':':',::"'::":':"':::'0JIlrDl....IrttrII.

lr.lr
TEN-TEe

Pric e
s ec

"..,
""'"'"

Dn crlpllon
UHF Milt Prltnoioc. USA _
1'1.,259 """"'*.~
1'1. 259 rlllon. ...i".......
l.H'''' S#Ie' Teflcn.lISA
~bllG- 58

~""1IG-59'_8

CtRCLE 115 Oft AU.DEA SERY1CE CARO

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MO 20877
(301) 840-5477

PRICES DO NOT INClUOE SHIPPING
PRICES SUBJECT TO CHANGE

VISA. MASTERCARD. OR C.O.O
UPS C,O.O. ADO $2.00 PER ORDER

MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

THE RF CONNECTION
"SPECIALISTIN RF CONNECTORS AND COAX"

_ n
1-N , ('II.'" _ 11-"1
" N ' 1I!U S , IS.» IS.N

11f-'" UJt.!Ili I11S.I'
Abo:»< ..""'I. in ,,<x~; .... fur pnee. ilfI oth<r f"""",, ,",;o,

DX Hid&.n Assd: . t>roedbondd . pin equal 10" dipole ,
Bi-;;li....u.-l hooizooIIaI ... omni _ . Desi".... lor indoor
".'_1; """"" '""';.... 0.1.1. .. di__ of poIuW6orI .
O. , 25A • \10' (Soe 7J. Feb, 1984).
J.... $lit_liS 1_ _.liS
..'" $n.liS IS-N ,n.liS
Ilf-N f,$(.liS _..., ,u~

ou..rf"", ...... . fI"Cl'OtwI_.~1<J,.__

AnIe-nJllllMounl~, moI>I~ . lip lO 12-1.1

DX Ollkk.'lhlft , po~n1d , "n~n"" liP or down ", ilb """
hand. 1Ml ,9~ . and patOnl"• • ilOblc for .... or lICOnSO .
Magcup rnaanotic ...iIII addmon.J >lObiIiry r-u_. Also
IiOUpUZ.M II·DX bam ........ ....... . . rat, su.,,~

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circuit pattern on TEC-2oo film
using any plaln paper copier

• [ron film on to copper clad board
.. Peel off film and etch

con~nient 8 \!, x II etee
WIth Complete Instructions

SA TISFACTION GUARANTEED
5S~s for U9510S/l«f,only S5.95
add' I .OOpo$l~ NrIl4addYln t4r~

The MEADOWLAKE Corp.
Dept. M. P.O. Bo~ 497

Northport , New York 11768

H. STEWART DESIGNS
PO 80" 643, OREGON CITY, OR 97O<1S

CIRClE 55 ON RUOUI SERVICE CARO

ANTENNAS
full-wave loops, 5Q.ohm feed

II-DX, Z-c-Ir""'nt, dlnctlOnal, p in I " S" IInil mer"
dipok, ..,1lI 2Od1l ""lr. , Tllmi... tad; enicaI poIariLo1x.n,
O,b7A: """' O.I'u SCaJdard 1. pI<' 'd, ~y"'M -.I -ud lor , Oilill , ; Lib ,-.n-
bid. -. r..iohes sompIio PVC ports. AU c...........
lnAl"_,

Pert No ,
PI. ,2591\1S.1.
83·ISP IOSO
83-822
1'I.2~T

1JG.175
IJG. H6

1JG-210lll "M. 1IG-8.2 1 3. 2 1(.~ 295
1JG- 218IU OI Malo 1IG-8, 213. 21( . ~"'i' 375
99131P1'1 'I Male p.., lor 9913, 9086, 821(

f>1. 1JG-21D1l.J & UG·218IU 'I'. I SO
1JG-21M91l N _lot "G-8_ 99 1l p.., 195
1JG.21ll19911 .. I,IM "" IlG-fl .. ''' 9913 PwI ( 75
1JG.1(Q1\/ 0I 1,1M 1II 50-239. Teflcn lIS.I. 500
IJG.8W ..~ to I'I..~.Teflcn lISA 500

" THIS UST REPRESENTS Ol\ll YA
FRACTION OF OUR HUGE II\I VEN10 RY"

,gg~

,gg~

,gg~

CIIl'CLE 75 ON ALlOIA SERVICE CARD

'1'5& bl,\CiZi ~O~Pli\N Y

1 KW COUPLER

3523 Dayton Avenue
Louln 'me , KY 40207

Telephone 1-502-895-13n

h ie" F.O.I. U"' • . O.• VISA. MASTEIlCAII DAce"I" .
Allow I. S~I"'" • IlIn.. I. l.lltCl Cala1Oi1 ",,,I'1II111l

....ta Dept 73 . ....... ' 11121'H 573

Qj·714/SRA·22 (CoI~ns

180T2) Automatic An
tenna Coupler for 2-30
MHz transmitters with
outputS to 1~ PEP or
500 W ave rage . Has
UCSl·-465 vacuum
ClIpaCitOr.v,rUbleribbon
inductor, and coo~ng blower in rugged aluminum Itll 
closure. Operates from common 115/230 VAC 60 Hz
power. separate controller required, 11 .5x18, 9x20. 46
Ibs sh. USed ,S1U.50;

MAHUAL. paft·repro ,SU SCl1EJlAnC only .•. .Sf

"AS·IS" 00·114 less cabinet and blD,"r lIllth broken
comeclor but IlOOd UCSl -465 and inductor; 8.l5.8.l15.
181bs. 'CU714-DLC Stl.50

FAI. RADIO SALES
1016 I . fUIEK.... au 110S' LIM.... OHIO ' 'S'01

~~..srm. !'IOnP)O~O .C.~~

WRITE OR CAU FOR ADOITIOI"IAL INFOfl:/IIATIOtl
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c2S" '~ UNCLE WAYNE'S

BOOK SHELVES
71(0'"

- - -,

$5.00

S4.95
$5.95

$12.95
S9.95
S8.95

$15.95
S5.95

Is Your's
For Only

o w O X D Y
0 100 @ S8.97
0 250 @ $19.97
0 500 @ $39.97

Sty le :
Quanlity:

The Worldv,.,..,

o

- Tht Maxie of Ilam Rodio , by Je rold Swank w8HXR . begi ns with a hrief hislOry of amateur radio and
Je rry ' s involvemenl in it . Pan 2 details many of ham radio ' s heroic momenlli . Hamdun' s clo!.e lies with the
conlinenl of Anlllrctic. lire the subj«1 of P. n 3 . In Part 4 lhe strange lind humorous sides of ham life get !heir
due . And "' hal of the fulUre? Pan 5 peen inlo the crystal ball . Only 504.95.
-Tht COnltU CooI<book , by Bill Zachary "'60P. One of ham radio 's winnin~ conl~n leiS you in o n lhe
lip' and eechniqaes nfthe Big Guns. Yuu'll learn which duping methud 10 use, find out what equipment you' ll
need. and discover the secre t o f tmildmg a pileup. Includes separate chapters on DX and domestic contests.
$5 .95 while lhey lasl!
- Tht GiJlnl Boo*. ql EltClronirs Proi t ClS , by the Editors of 73 Mog~int , a 5<»-page compendium of
dyNlllic projects thlIl includes something for everyone! Only $12.95.
T1I t Prtu#caJ Htuldbooi of A.miJItur RDdio HI & Rt pMltn , by Bill Patemak WA6ITF. Wilh Mike Morris
WA6llQTechn ic. 1Advisor. SoIidadvice on how to usc. design, and build a ham rad io repealer. A barg.in ill
$9.95 . ,
- Mad t r Handbook of Ham Radio Circuits . by the Editors of 73 Mu/:uzinr. A rich cottcc uon (If more than
100 practical. unique . ICSICd circuits created by hams for hams. A mere S8.95!
- Sof ftf'iJrt for A.miJIrur Rodio , by Joe Kasser G3ZCZ. Here' s a treasure trove of pr1ll1ical , useful computer
programs and .ppticlllions ideas thai ""ill prove invalullble 10 any amateur radio enlhusia...: . A wealth of
information for Sis.95.
- VHFA.JTlrnna Hondbook , edited by Alu Barvjcks WB4RVH, a 7J Publicalion . If you've been binen by the
ham bug. you' ll be wanting 10 ..... hip together these antennas for 1TK1'" of the VHF bands. Fun Stuff for only
S5.95!

Books
The Magic of H am Radio
The Conlest Cookbook
The G iani Book of Elect ronics Projects
The Pract ical Handbook of Amateur Radio FM Repeaters
Maste r Hand book of Ham Radio Ci rcui ts
Soft ware for Amateu r Radio
VH F An tenna Hand book

Code Tapes
Genesis
The Stickler
Back Breaker
Courageous

r. - --- - -
QSl Cards

I Posta ge a n d Ilandl ing s1.00

---- --I._- ' .--- --_._-
I

W2NSD/1
---_._.

Style V

,.,..w

"G e n e s is "

Code Tapes
We've had so m any phone ca lls from
people wan t ing ou r fa mous 73 code
ta pes that we 've decided to b ring
them back!

QSLs
Now you can get the highest quality QSL cards without Yes, places you 've never even heard of! Nearly 400
spending a fortune! We put these cards on our press as filler DX countr ies gleaned from the Awards List s of dozens
between jobs; it gives the pressmen something to do and lets of IARU members-more countries than any other
us print QSLs for you at an absurdly low price. map available anywhere! ARRL's DXCC map doesn 't
Not that we skimp: All three styles are produced in two even co m e close!
colors [blue globe or satellite with black type). At these 73 Magazine offers readers our gian t OX Map of the
prices, you can start the new year out right by QSLing all 111 World for the absurdly low price of only $5.00, ship
those disappointed hams who 've been waiting for your ca rd . \ p ing and ha ndling included.
Tell 'em the ca rd was printed by Wayne! Order now... .

6 + wpm-This is the practice tape for
those who survived the 5 wpm tape ,
and it 's also the tape for the Novice and
Technician licenses. It is comprised of
one solid hour of code. Charac ters are
sent at 13 wpm and spaced at 5 wpm.
Code gro ups are entirely random char
acters sent in gro ups of five - defi nitely
not memorizable!

5 wpm- This is the beginning tape, tak 
ing you through the 26 letters, to num
bers and necessary punctuation , com
plete with practice every step of the
wa y. The ease of learning gives confi 
dence even to the fain t of heart.

"Ba c k Breaker "

13 + wpm- Code groups agai n , at a
brisk 13 + wpm so you 'll be really at
ease when you sit down in front of a
steely-eyed volu nteer examiner who
sta rts sending you plain language at on'
Iy 13 per. You 'l l need this ext ra ma rgin
to overcome the shee r panic universal
in most test sit uations. You 've come
this far, so don 't get code shy now!

"The Sue ktcr ~

"Co u rageo us"
20 + wpm -Congratulations!Okay, the
challenge of code is what' s gotlen you
this far , so don 't q uit now , Go for the
Extra class license . We send the code
faster than zoper . It's like weari ng lead
weights on your feet when you run;
you' ll wonder w hy the examiner is
sending so slow ly!
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Amateur Radio Via Satellite

Fig. f . Frequencychat1 for RS- fOand RS-ff.

FUJI -OSCAR-1 2

November, keep your transmit
level limited to 100 Watts effective
radiated power (EAP). That's 10
Watts to a 10-dB beam antenna.
Also, do not operate outside the
anowec time periods and monitor
the AMSAT nets for updates.

Photo A. Fuji OSCAR 12 mobile operation from N6DGK.

operation could continue through
the end of August without prob
lems. However , we do not know
the pre cise orientati on of the
satelli te. It has been a lOng time
since A-o- lO was capable of re
laying its telemetry and thus its
orientation.

A second reason lor the early
loss of satellite act ivity could be When A-o-l 0 act ivity came to a
due to the charging ci rcui t on dramatic halt in August, scned-
board the spacecraft. Normally ules for satellite operation from
the Internal Housekeeping Unit the JARl ignited interest in F-C-
(IHU) determines the cperannq 12. Even though the time allocat-
conditions for the battery-charg- ed for the digital transponder is
ing circuit. With completely ran- more than t he analog, or JA
dom values in the radiation-dam- mode, many stations previously
aged memory , the info rmation upset by the lack of scheduled ac-
being sent to the charging circuit tivity have returned to F-o-12. The
coutd be anything Irom no charge schedules have projected cp-
to full charge. If the battery volt- erating times for about a month .
age falls below 10.5 vol ts, an inde- Th is isn't enough for reporting
pendent watchdog circuit over- here, but if you monitor the AM·
rides the computer-cont ro lled SAT nets , or are an AMSAT mern-
switching regulator and connects ber , you can get information on
the as-von solar array directly to the air or via the " Amateur Sater-
the 14-volt battery. While this may lite Report " , AMSAT's bi-weekly
seem like a good high-power sore- newslette r.
tion, it is not. When the solar array For those of you who have just
is pulled to such a jow voltage, begun or are considering satellite
elliciency is lost . The current co ntacts via F-O-12 mode JA,
available to charge the battery some recent studies suggest a
does not increase as the voltage change in previous operat ing
decreases and the power transfer methods. In the past , all satelli te
is much less efficient. stat ions have been requested to

Since noth ing can be done keep their receivers set on one
about the sun angle and battery frequency while varying the up.
charging circuitry. satellite user link, or transmitter freq uency, to
operat ing procedure will have counter the effects of Doppler
enormous effect on the Iile of shift. This procedure does well lor
A - l0. Heavy use by high-power A-O-10 mode B using 435 MHz up
stations can cause irrepar able and 145 MHz down. When the re-
damage to the battery. Operation verse co nfiguration occurs with
01 any kind during eclipse can 145 MHz up and 435 MHz down,
have the same impact. When A-O- as with mode JA on F-C-1 2, mov-
10 is released for operation in ing the transmitter actually ere-
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On Aug ust 11th the A-0-l0
ground-control stations decided
to remove the satelli te from ser
vice for up to 90 days. Ear ly in the
month, the beacon (a usually co n
stant ca rrier on 145.807 MHz) be
gan frequency shifti ng (FMmg).
After that, the transponder shut
off several times. Ground-control
fe lt th is ind icated low battery
charge.

Originally, it was hoped that A·
Q.1O operation could be allowed
through the end of August Three
factors caused A-o-l 0's earty re
moval from active serv ice.

The satelli te's solar panel orien
tation with respect to the sun con
stantly changes. When the panels
are perpendicular to the solar ra
oteucn. the spacecraft receives
maximum power. As the angl e
changes, available power is re
duced. Based on past experience,
the satellite controllers believed

ed sideband and advanced sen
ware for satelli te applicat ions.
You can also hear discussions
about future manned space flight.
or ham-in-space activities.

For those 01 you with a more
general interest in sate llite activi 
ties, there will be an alternate
track of presentations staged con
currently with the primary hamsat
talks . Some of the topics in th is
group include: classroom eopuca
tions of satelli tes, visual observa
tions, orbit prediction, listening to
manned missions , weather sat
ellites, the EDSAT and NUSAT
programs. and home equipment
considerations.

AMSATS

j I
I
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November prom ises to be a
great month for satelli te entnusl
asts. Early in the month, The Ra
dio Amateur Sate llite Corporation
(AMSA1) holds ils General Meet
ing and Fifth Annual Space Sym
posium, AMSAT-oscer-t c should
return 10 service. While Fujl-Os
cer-t z continues with a mix of
mode JA, JO and recharge, the
RS-10/ 11 combo brings us more
mode A, K and T. There's some
thing for everyone in November.

AMSAT Meeting

As reported last month , the
yearly AMSAT meeting will be
held in Southfield. MiChigan, near
Detroit , in conjunction with the
AMSAT Space Symposium. Mark
November 6th through the 8th on
your calendar and plan to attend
the most ambitious AMSAT gath.
ering to dale. If you are not yet an
AMSAT member, but would like to
attend, call AMSAT at 3011589
6062 and request regist rat ion
materials.

The primary program track is
loaded with topics to interest ham
sat chasers. There will be reports
on the satellites now in orbi t, in
cluding A-o-l 0, F-Q-12, AS- l0/11
and UCSATS 9 and 10. Deta ils
and progress reports on Phase
3C, A-C-lO's replacement; and
Phase 4, the geosynchronous
hamsat for the 19905, will be pre
sented , Other tal ks will cover new
technology, such as digital signal
processing , amplitude compand-

Andy MacAlfist6f WASZIB
2310 Romayor Court
Pearland TX 7758 1
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Bill Pasternak WA61TF
2S197RObinAve.
Saugus CA 91350

Allis Not Well In
Enhancement Land

I hate to tell you this. but there
are some people cut there in
Hamland who cannot accept the
fact thattheir day of holding back
the progress of hamkind has
come to an end . The " Day 01the
Advanced and Extra" is waning
and they will be replaced by the
Novice!

No, this writer is not living in
some far-off world 01 his own.
Happily, this " west-coast world of
nuts and kooks" where I reside
appears 10 be causing the least
problem to the newly enhanced
Novice operators. I hate 10 point
fingers, but this seems to be an
east-coast and mid-west problem .
It's also a problem that most hams
refuse to aCknowledge, 10 face ,
or 10 remedy. Bul, don 't take my
word for it. Let me quote a well
respec ted journalist and tru ly
dedicated ham.

220 Notes Tells All

Art Reis K9XI is the edi tor of
22O-Noles-Ihe 1 1/4 meter spe
cial interest newsletter. He is also
among Ihe most honorable people
r am fortunate to consider as a
friend . In his June 1987 issue , Art
noted the following:

" This is one 01 those limes
when I leel like I'm preaching
to those al ready saved . The
subject is the treatm ent o f
Novices by upperclassmen of
this hobby and , to ten the truth ,
what I am hearing from out in
the hinterlands is a super mixed
bag .

" In my particular ba iliwick ,
Chicago, acceptance of Novices
on the 220 band appears to be
ra ther universal. On the other
ha nd , I'm hearing all sorts 01
horror stories from a few other
metropolitan areas and from a
number of rural areas , about how
Novices are being shut out or
mistreated when they try to make
their way onto the band to do their
thing.

"The harassment, assuming
it e xi sts , is allegedly taking
two forms. In the first scenario,
local 220 repeater groups or
owners are telling local Novices
to keep off, or are closing their

machines to them unt il they
become ' real hams ',

" The second scenario is found
in those areas where 220 mao
chines are fewer in num ber ,
and where there may be none
within HT range. In the stories
that I am hearing, local ham
clubs are refusing to get involved
with 220 at all because their mem
bers don't want to mingle with
Novices on repeaters! This is one
scenario I have heard from my
friends in the Illinois Repeater
As sociation , so I know that it
happens."

On Ten Meters

II only this was the only report
of hate toward the enhanced
Novice operators by the holders
01 higher class licenses. But il
appears to not be limited to either
the 220-MHz band nor is it limited
to Illinois. It's also happening on
10 meters. I' ve heard about this
problem lirsthand over the land
line, Usually, it goes something
like this:

The hate mongers among us,
fearful that their private domain
is being t h rea te n ed by the
newcomers, sit in ambush. They
wait for some unsuspect ing
Novice to come on the air for the
first or second time, Sometimes
they answer his co. and in other
cases, they lei him be the one
to answer their general call. Either
way, they get the unsuspecting
shnook into what at first seems
to be a friendly one-on -one
contact. Soon , four or five other
stations join in, and in snon order
the " friendly oso" degrades into
a name-calling contest with the
higher class licensees doing the
name calli ng ! Many t ime s the
insults are ethnic or rac ial in
nature; rarely is a real cussword
used. These cowards may be hate
mongers, but they are lar Irom
stupid . They well know that these
days, to be caught saying even
one 01 the banned " ' 0 dirty
words" on the air will lead to
a qu ick license revocation , o r
worse . More often than not,these
tirades, which sit on the legal
edge. sometimes go on well after
the Novice has left the frequency .
Let's give this practice a name
...Novice Baiting .

Who Are These Creeps?

Who are these Novice Baiters?

They appear mainly to be higher
class licensees living along the
east ern-seaboard and into the
south and south-central states.
Notice I sa id h igher class li
censees as opposed to long.term
licensees. Judg ing from their
voices, most sound like middle
aged peop le as opposed to
th e elder statesmen 01 ou r
serv ice.

I' ll bet thai some of you have
heard these wOlI packs in act ion,
also . But , 10 " protect the image
of Amateur Radio, " you tu rn
the other cheek! After all , since
you are being nice to Novices,
it' s " realty not your prcotem ."
Or is it?

It's Your Problem, Too

Lei me turn again to the writ ings
of Art Heis K9X I to show you
why you must care; why you must
get involved with runn ing the
" Novice Baiters" off the air so that
the new Novices can have a
chance to mature Into v iable
amateurs and thereby enhance
our serv ice . Whal is happening
here is a violat ion of the Spirit of
this hobby-no question about it.
But it goes deeper than that .

"Soon, four or five
other stations
join in, and in

short order the
'friendly QSO'
degrades into
a name-calling

contest with the
higher-class

licensees
doing the

name-calling!"

Amateur radio is a microcosm
of society. The Novice licensees
are the chi ldren (chronological
age has nothing 10 do with it) in
our society . The children of any
soc iety are the future 01 that
society. Novices represent the
future of amateur radio. We must
realize that those moves to harass
the Novice out 01 Ihe privileges
wh ich are now the law or any
move to mist reat a Novice who
shows up for the first time on the
local 220 repealer, loca l 220 sim-

plex net, or the to-meter Novice
Phone band amounts to de facto
abuse of the future of our hobby.
Any decision by your local club
to abandon a recently proposed
220 repeater project because
"these creatures would show up
on it, " is reprehensible, and I
lor one will fight tooth and nail
against it.

The leadership of clubs who
practice " Novi ce Obstruction
ism" (i.e., those who bel ieve that
" Novice" is spelled " No-voice" )
are in for political trouble . Re
member that Novices who have
the fort itude to stick it cui do grow
up to be Technicians, Generals,
Advanced and even Extra-class li
censees. And . these Novices will
be different from Ihe Novices who
were tow-band CW only. They will
be more cosmopolitan in nature.
Their interests and outlook on the
hobby and on you as a leader in
their ham community WIll be differ
ent. because their experiences
within the hobby wi ll be much
more diversified than anything
Novices have experienced in over
20 years.

They will become a voting block
to be reckoned with- soon. They
will remember who helped them
and who didn't. Anyone who has
seen the film Revenge o f Ihe
Nerds knows what I mean.

A rt fi n i sh es his edito ria l
comment by asking why anyone
wou ld want to mortgage their
own future as a leader of the
Amateur community with such an
unaccepting attitude to Novices.
He gives no answer . II you want
to read more of the wr iting of
th is rather prolific radio amateur,
I suggest you subscribe to his
220-No'es newsletter. The cost
is $5 a year. The address is
2 2 0 NOTES-Subscription
Department , c /o Wa ll Altus
WD9GCR , V6539 Bi rch 51.
Onalaska WI 54650. Even if you
don' t operate 220, it 's worth it to
read what K9XI has to say about
ham radio-it's good sense and
good reading.

The Meek Will Inherit
Ham Rad io

As I said , Art offers no answer
to his final question. He came
close, but d idn't quite hit rne
marie Maybe I have-fear. There
is fear that, if Novice Enhance
ment is successful-and there is
every reason right now to believe
it will be-that the personal or col
lective power base of younger
higher-class licensees may be un
dermined by the new, and highly
politically mot ivated, Enhanced
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Novice. Their egos cannot accept
the inevitable; tha t the success
of Nov ice Enhancement could ,
by the sheer number of those
who obtain licenses, make the
U n ited S tates Novice Class
licensee the m os t politically
powerful group in ham radio that
th is nation has ever seen. So,
i n stead 0 1 showing the new
Novice due re spect , the fear
makes hi m ha te. Thi s h a te
man ifests itself in the ways that
both Art Reis and I have now
detailed.

" Novices
represent the

future of amateur
radio. "

Consider this: about a decade
and a hal f ago , it was sa id
by experts in co mmunications
poli tics that if it were possible
to organize all of the CBers then
on the air, it woutd make for a

rather formidabte polit ical block.
It's t rue that many tried . Some,
like HF International, were pret
ty successfu l. II CB had n 't
lost favor with the public, we
might all today be signing " HF
Num b ers " rather th an ha m
callsigns.

I subm it that we had better
treat the new Novices with due
respect, save someone outside
of ham rad io comes a tong
and succeeds this time where
they fai led in the era o f CB.
The ARRL recogn ized th i s .
At their July Board of Directors
Meet ing in Atlanta, they voted
to op en up a l imited number
of pos it ions in the f ield struc
ture to Novice c lass operators.
But , w il l this be enough? Or
will another smart con -man like
CB 's R ic k Cooper and h is
Commun icat ions Allorney
Service of the late 1970$ come
along and tHJild a new amateur
radio superpower structure with
hundreds of thousands or mil
lions of Novices as its power
base? Don't say it can 't happen.
It 's happened in rad io many
times before, and this story is
far from ove r. And, oh yes. A scary
but Happy Hallowe 'en from those
of us who write the late shiftlrom
l os Angeles. ,.

HAMSATS
Continued from page 69

etes much more Doppler-induced
aRM than anticipated.

Dave WB6l l0 reported this
mode JA effect to most active F-Q
12 operators, but it is difficult to
break old habits dating back to
early AMSAT-OSCAR-7 days .
Perhaps these effects were no
ticed on AMSAT.QSCAR-8 mode
J years ago, but the potential for
aRM was low since there were
fewer users.

untn turtner notice, move your
receiver while on F-0-12 and
move your transmitter while oper
ating A-Q-10 to keep the poSSibi li
ty of collisions between asOs to a
min imum. Some adjustmen ts to
the receiver are always necessary
to keep the other guy in tune, but
with prectce and patience these
operating practices will become
secon d nature.

Procedures for other modes like
A, K, and T will not be as much a
problem since the frequencies are
much lower and Doppler shift and
its potential to slide your contact
into someone else's is much less.
In the future, microwave bands
will be employed for some tran
sponders. The possible Doppler

shifts may be in the tens of kHz,
but , until then, contending with F·
0-12 and its needs will be enough.

Mode JD users are reminded
that the JD transponder still cy
cles on and off every two hours.
Th e Ch ange-over ti me occu rs
when the satellite is within range
of TOkyo. Do not expect to see a
mode change from JD to JA, or JA
to JD, while the satel lite is over the
U.S .

Last month I ment ioned the
possibility of mobile contacts via
F-o-12. Photo A shows Tom's
(N6DGK) system on the road.

Whi le simple whips resurted in
many fine AS- l Oll 1 co ntacts ,
Tom has experimented with differ
ent configurations for chasing F
0-12. Although the small ro-crn
crossed yagi can not be use d
whi le in motion , it has other
adva n tages . It is m ou nt ed
on a camera tripod lor quick set
up and easy aiming. Should the
desense from t he two-meter
transmitter become a problem, he
can move the 7CH:m receive an
tenna away from the car and con
tinue operation . Th e small
c ross e d yagi has a b ro ad
beamwidth , requiring few adjust
men ts during a satellite pass. Tom

Continued on page 74
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Figs. 1 and 2. Computer screens transmitted by balloon package.

ATV Balloon Launch

The WB8E LK helium balloon
experiment wa s launched on
August 15th , at 1:25 p.m . EDT
from Findlay, Ohio . The balloon
package consisted 01 a t -weu
ATV transmitter (PC Electronics
KPA-5), a custom-built computer
graphics generator in color with
two graphic screens timed in se
quence, a GLB CW 10 module,
and a 1OO-mW 2-m FM transmitter
made by International Radio Kits
in the early 70s. Power consisted
of 10 Polaroid lithium cells con
nected to provide 500 rnA at 12
volts lor approximately 7 hours.

The balloon was a 5-loot weath
er balloon made by Kaysam and is
the same balloon used by the Na
tional Weather Service lor Radio
sonde launches. The balloon sys
tem consisted of the balloon, a
parachute for recovery, aluminum
foil for observation , and radar re
fl ect ion, and th e tran sm itt ing
package on the end. The two-me
ter antenna was a 1I4-wave verti
cal whip , and the 439 .25-MHz
ATV antenna was an omnidirec
tio nal turns ti le mounted on the
bottom of the package.

The total package weighed in at
2 ios.. 11 cz.. and our linal lift from
the balloon was 2lbs., 15 oz. This
gave only 4 oz. of lilt ing force re
sulting in a slower-than-planned
ascent of 700-800 feelfminute.

During the launch, the ATV an
tenna became damaged so that
two of the elements on the turn
stile were bent downward result
ing in deep fades as the package
spun around . At 2:59 p.m ., at

test! Were you horizontal with
your quad?

Fourth place went to Donald
Townsend KE7NR 01 Chandler,
Arizona wilh 8,925 points. Don re
ported good activity and enthusi
asm in his area and had 18 con
tacts. Fifth place went to Marty
Fitzgerald WDIJBCE of Daven
port , Iowa, with 8.400 points and
t acontacts. Other Top-Ten finish
ers include Henry Ruh KB9FO 01
Des Plaines, Illinois, with 8,175
po ints ; c ast m ere Pu st eln ik
W2QSW of Buffalo wit h 6 ,525
points : Ron Hines WAgNJR of SI.
Pau l , M innesota . w ith 5 ,900
poin ts: John Hegeman WB0BlZ of
Bettendorf , Iowa, with 5.800
points: and Don Fuller W2WHK of
Tonawanda , New Yo rk , with
4,250 points

There were 23 entries this year.
contest award recognition certifi
cates will be mailed to all stations
who entered the contest Congrat
ulations to all!

WB1!klK.

Weather Radar at 426.25 MHz
has been on-the-air now for 6
months and is work ing just fine. It
has been seen as far away as He
bron , Indiana , at t imes of en
hancement at P3- P4 levels. Work
continues on the Chicago ATV re
pea ler project , but it has been
hampered by its inaccessibili ty
because of the NBC strike at
WMAO-TV.

Third pla c e w e n t to Bill
WB8ELK as Single-op ATV mo
bile! Bi ll (01 F indlay , Ohio) ,
amassed 12,750 points. He com-
pleted the delayed launch of the
helium-filled balloon (reported be
low) and then packed up all of his
FSTV and 2-m gear and went to
Maine for his vacation . During
contest week, he t ravelled and
made TV contacts along the way,
some even on freeways. On a few,
he drove right up to their door!
Some notable contacts in New
England were W3Z0S, WA3VCR
(how is that lor a call?), W20SW,
WB2UBR, and KB2CXM. Way to
work 'em Bill-the USA's only
working ATV mobile for the con-

truly took first place with a score of
20,9 15 accumulated points. 1had
29 contacts-again , only three via
the ATV repeater, and all on 70
em. My longest contact was 180
miles. Unfortunately, for us here
in the Midwesl, there were no
band enhancements or openi ngs
during con test week. Taking sec
ond place was Jim Ryan K9MTE
of Woodstock , Ill inois. Jim had
16,350 points with 17 contacts. He
has been on FSTV lor only a few
months now, and has really be
come the most reliable HAM-TV
station to work and " see out' the
Chicago area. Henry Ruh KB9FO
has been running early morning
video and talk schedules lor some
time now and was P2 here in Iowa
during the contest . Last year 's
winner, N9AB, of Ivanhoe, tIlinois,
was heard only one or two nights.
He gave out some pointers, but
chose not to wo rk the cc nrest
this year.

Competition is getting fierce for
on ce in the Windy Ci ty. The
ChiCago 2-meter accessible Color

Ham Television

The Winners

First place in the Mum-op cate
gory and with the most accumu
lated points in the nation and
North America was the team of
W6VCF and K6DFM operating

lite modes operation on the same
frequency.

New to this year's event was the
allowance 01 the use 01 ATV re
peaters, with a 50% point penalty.
As il l umed out, very few contacts
were made through repeat ing
devices across the country, but it
was generally thought a good idea
not 10 restrict enti rely the use of
them if contacts were needed to
be made through them usually by
low power or jow-levelterrain sta
tions . Th is procedure will become
part of a regular feature in future
contests.

CONTEST RESULlSI

Mike Stone WB00CD
PO BoxH
Lowden IA 52255

The unofficial results have been
tabu lated lor the 6th ann ual
August 1987 North Am erican
USATVS Fast Scan TV OX and
OSC Party UHF contest which
was held during the week of Au
gust 17th to the 23rd . Scores are
being checked tor accuracy with
the final results to be published in
the September/OCtober issue of
the spec-cern Journal.

There were a total of three oper
ating contest logging categories
that you could enter in from one
01 three declared locations: Sin
gle-op, Multi-op, and Club-cp at
fixed, remote, or mobile opera
tions. A base score of 100 points
was awarded for per-station con
tacts with at least a P1 locked
up TV video signal. Bonus points
we re awarded for the recep
tion and transmission of color and
audio (4 .5 subcarrier, on-earner.
or independent). A OX multiplier
existed in ranges of zs-mne in
crements and a band used multi
plier gave extra points to those
who used other than the 7().cm
band . Special pre-made USATVS
Con test forms were availabl e
fo r those who requested th em from Malibu, California. Together,
prior to the event. Over fifty were they scored a whopping, record-
mailed to key ATVers and Sec- sening 30,951 points! They oper-
uc nManagers in the USA IOf local ated form a motor-home high atop
distribution. Rules and guidelines Saddle Peak and made 32 con-
of th is conte st were published tacts-all done on the last day
in the June issue 01 Spec-Com of the conte st. Th e ranges of
and here in the 73 Magazine ma ny o f the ir contac ts d irect
column. on simplex were 45-1 25 miles.

ATV's only contest each year is Frequencies used were 434, 923,
sponsored by the USATVS. The and 1240 MHz. On 434 MHz, they
rules and guidel ines for this con- ran 6 Watts into a 48-element J-
test have varied through the years beam. On 910 and 1243 MHz,
as contest organizers fine-tune they ran 1.5 w atts into a 27-e1e-
this unique special contest to do ment F9FT . They also used
what they want to accomplish. portable power from a Honda EM-
The main purpose 01this contest 600 generator. Only 3 0utofthe 32
was 10 bring out activity during co ntacts were on an ATV re-
contest week , and organizers peater. WA6SVT/A, which is 10-
agree that this certai nly hap- cetec at Santiago Peak in Orange
paned . The second purpose of County at a distance 01 70 miles
this contest is to recognize those from their station. Both winners
FSTV statio n operators here in have a -vee r su bsc ripti ons to
North America who have excelled Spec-Com and framable contest
in building up a long distance , award recognition certificat es.
quality home television operating The W6VCF team are repeat win-
studio on dilfiCult-to-master UHF ners trom a past contest and par-
and above frequencies. This is no ucipate each year in the event .
easy task: It is far more chal1eng- Congratulations, Ienahs!
ing than mere SSB, FM, or satei- In the Slnqle-op category, yours
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EASY WITHMADEATV

Just plug in your camera or VCR composite video and audio, 70Cm
antenna, 12 to 14 vee. and you are ready to transmit live action
color or blaek and white pictures and sound to other amateurs.
Sensitive downconverter tunes whole 420-450 mHz band down to
channel 3. Specify 439.25, 434.0, or 426.25 mHz transm it
frequency. Extra transmit crystal add $15.

Transmitting equIpment sold ooly to licensed radio amateurs verified in the
Callbook tor legal purposes. II recently licensed or upgraded. send copy of
license. Receiving cbwnconvertef"S available to all starting at $59 (TVC·2G)

AMATEUR
TELEVISION

SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE!
CALL 1-818-4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS SURFACE IN CONT. USA).

TC70-1 FEATURES: WHAT ELSE DOES IT TAKE TO GET ON ATV?
• Sensitive UHF GaAslel tuneable downconverter lor receiving Any Tech dass or 'higher amateur can gel on ATV. It you have a
• Two frequency 1 wan p.e.p. transmitter. 1 crystal included camera you used with a VCR or SSTV & a TV set. your cost will just
• Crystal locked 4.5 mHz broadcast standard sound subcarrier be the Te 70 and antenna system. If you are working the AMSAT
• 10 pin VHS color camera and RCA chore jack video inputs satellites you can use the same 70Cm antennas on ATV.
• PTL (push 10 look) TiR switching OX with TC70-1 s and KLM 440-27 antennas line of sight and
• Transmit video monitor outputs 10 camera and phono jack snow free is about 22 miles, 7 miles with the 440-6 normally used
• Small attractive shielded cabinet - 7 x 7 x 2.5" for portable uses like parades, races, search & rescue, damage
• Requires 13.8vdc@SOO mao + color camera current accessment, etc. For greater OX or punching lhru obstacles: 15

watt p.e.p. Mirage 015N or 50 watt p.e.p. 024N or 01 01 ON-AlV.
The TC70-1 has full bandwidth for colo r, sound, like broadcast.

Vou can show the shack, home video tapes,compute r
programs,repeat SSlV, weather rada r, or even Space Shuttle
video if you have a home sate llite receiver. See the ARRL
Handbook chapt. 20 & 7 for more info & Repeater Directory lor
local ATV repeaters.

00

COMPLETE ATV STATI ON

. '. '"

.~

TC 70-1. . .$ 29 9
ATV Transceiver

Iolirage D15N...•.S11 9
(opt'onal) 15 walls RF out. K l M 440-27 14dbd $107
Mira ge D24N.... .$219 Kl M 440·10X 11dbd $65

VOORHC:Jt,£lVCMERA (optOnaI) SOwattsRF out. KlM 440·6X 8.9dbd $51

HAMS! Call o r write fo r o ur full line ATV cata log .. .Downconv er ter boa rd s star t at only $39

Yo,JRTV SET

C' ''CLE 112 ON "EAOER SE" VICE CARO



VJ$A .~.
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quency to match with the downlink receive
frequency you are monitoring. ceu CO even
though you cannot hear yourself through the
satellite due to the desense problem. Since
calling in the blind might put you on top of
another OSO, it would help it a friend could
monitor the downlink to see if your calcula
tions are correct.

The second method is to have a friend not
only monitor your downlink, but also to relay it
back to you. This can be done either by phone,
via two-meter FM, or, for the Novices, 220
MHz FM. Two hams in Houston, W5BKK and
KE5IC, have tried this quite successfully with
mode K Aobol operation .

AMSAT·NA Technical Journal

A new publication is now available from the
Radio Amateur Satellite Corporation. The Am.
sat·NA Technical Journal, or just " ATJ", was
created to publish papers reporting findlOgs in
the field cucw-ccst satellite design, ccnetroc
ton. and operation.

The first issue, available from AM5AT-NA
for a donation of $10, plus $2 poslage and
handling, is 45 pages long, printed on quality
paper, and contains no advertisements. Some
of the papers are quite technical, but as Editor
Bob Diersing points out , in order to achieve
personal advancement in a technical field, it is
necessary to study material that may be lar
beyond your level of experience at the time.
Figures, tables, schematics and other illustra
tions are prominent in " ATJ". Give this one
serious consideration for inclusion in your
hamsat library. "

while the ATV range seemed to approximate
the optical line of sightlormula 1.2 x ,,/H. H is
height in feet.

An interest ing phenomena occurred
WIthin three minutes of launch at about
2,500 feet , when the balloon passed through
an inversion layer and produced reception
in Cleveland, Pittsburg , Detroit, and Canada,
of a strong a-m beacon and ATV picture
for about 1 minute. Band conditions were
interesting indeed as WABSAJ in Cleveland
(125 miles) reported hearing both signals
as the package was activated several minutes
prior to launch at an altitude of three feet
off the ground. WB9FOL received the beacon
8 seconds after launch at a distance of
ttnmues.

Bill WBBELK thanks all who assisted him
with this project. and in part icular WABHDX
for the use of his barn, WABVYW for his excel.
lent airplane tracking, WB8MSJ for working
out the baltocn-filfinq procedure, KABlWR
and WA3USG for their fine Job in coordinating
the 40-m information net, W8VKR for his
equipment donations , Spec-Com and WB0
QCD for donating the ATV antenna and solar
cells for balloon II, W60AG of PC Electronics
for his technical support, and finally the valiant
ellorts of the chase learn 01 NBDOO,
WABGAU, W8ASK, NRBO, and KA8WlV. Any
group capable 01 looking through binoculars
at a tiny speck in the sky for hours while lying
in a ditch filled with poison ivy has to be dedi
catedllD'

Hamsats
Continued from page 71

runs SO Watts on FUJi's two-meter uplink and
has two GaAsFET preamps available for the
ro-om downlink.

RS-l 0/11

More details on the antenna configuration
01 our newest hamsats are now available. As
reported in tne September column, AS-l 0 and
AS·ll are part 01 a larger Soviet spacecraft,
COSMOS 1861 . Four antennas on the struc
ture are used for the amateur radio satell ites .
AS-10 and R5-11 each have their own two
meter, halt-wave verticals, but the other two
antennas, a ten-meter ground plane, and a
ts-merer ground plane, are shared between
the two units.

I have received requests for a new A5-1 0/11
frequency chart. The April column presented
a preliminary offering for RS-9 and AS-10 .
This chart from Ron WA5AON has been up.
dated and is shown in Figure " The graphic
presentation is much easier to use than a table
oflrequencies.

For most satellite enthusiasts, desense has
been a major problem for serious mode K
operation, which uses 15 meters up and 10
meters down. Two interim solutions can gel
you on the air until the problem can be com
pletely cured.

The first is to choose a downlink frequency
several kHz away from other stations. Using
the chart in Figure 1, or the table shown in the
September column, calculate an uplink fre-

Confinued from page 72
about 60 ,000 feet, the ATV transmitter quit,
and Ihe 2-m beacon quit fairly suddenly
around six minutes later, at around 70,000
feet. One possible cause 01 all of this is burst
ing batteries al lhe near-vacuum of that ens.
tude. The balloon was followed by Jim
WA8VWY in his Cessna shortly after launch,
and was able to optically track it until 4:00
p.m., where it was est imated to be at an am
tude of 100,000 feet . The ground crew was
able to view the balloon with binoculars until
4:30 p.m. with the balloon appearing as a
bright star . After that, the balloon moved close
tothe sun and was lost from viewer the ground
crew as it slowly drifted westward. Due to very
light winds, the balloon stayed within 18 miles
for over three hours: but it was never seen
again after 4:30 p.m. It's hoped that someone
wilt find it during the fall crop harvest .

The 439 .25-MHz ATV signal was received
as far away as Bulfalo by W2RPO (290 miles).
and in Chicago (250 miles) at a P2-P3level by
K9MTE , K89FO. and others. Stations within
100 miles reponed vary ing signal strengths 01
between P3 -P5 w ith deep fading ,
although W8RVH tilted his ATV antenna 45
degrees which eliminated most of the fading.
Picture reception reports have been coming in
from Ohio, Michigan , Indiana, Pennsylvania,
Illinois , New York , and Ontario.

The 2-m beacon was heard as far away as
Baltimore (400 miles) by N3AGG, and in SI.
Louis (400 miles). The 2-m range seemed to
renew the radio line-of-sight formula 1.4 x ,,'H

Zip
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Photo B. Nt'urly f''ll IOIU "f radio j(t'Clr , /1n1t'IlIIlIJ , [0.1<1. ,inti Jupplit'J uwah
JI'/Jtl rture.

ICOM and Kenwood transceivers,
and a Drake TR7, followed by Al
pha and other amplifiers. For eiec
tnc power, the XF4DX DXpedi
uooers packed three Yanmar
diesel generators, totalling almost
9 kW of available power. The gen
erators ran well on jet fuel , si·
phoned from the tanks of the
Grumman G-1 . As soon as the first
station was connected up, XF4DX
was off and runn ing.

The operation proceeded
smoothly for a time, until some of
the mainland Mexican amateurs
voiced doubts about the group's
legal status to operate on the is
land . To avoid conflicts, the
XF4DX group elected to shut the
station down for a time, until mat
ters could be resolved to every
one's satisfaction . Unfortunately ,
this shut-down coincided with a
holiday in Mexico, adding an exira
day to the delay in re-activating
XF4DX.

After a tour of the island, includ·
ing a hIke to the summit of the
t tao-meter high central moun-

Drake twins,

list before thewanted-countries
XF4DX trip.

Rigs inc luded

Ph",,, A. 1I';lh their Jnlillllfi/HI<llh"uJ<mJ milnfrom fht' "t'"rt'.u R.ul io SJUld"

XF.JDX DX/WJili ,HIt'f.1 K9..tJ, K9VV, K.JUf:£ lInJ WORLX /from It'ft) re..i.... ·
Iheir <',/I,iplll(1II lin Oil !' more limt' beforep"..ki lll(. (lY,tliMAZpholll)

cancel the DXpedition if the Iie ld
lOoked dangerous. Fortunately
the field was clear, and soon the
plane rolled to a stop on a paved
parking ramp.

The DXpeditioners immediately
began unloading their gear, and
started to set up the operating
posi tions and antennas. Two
Cushcraft A·3 tribanders went
up on push-up masts. with only
one minor problem. In their hurry
to leave , the amateurs lac ked time
to pre-assemble and test the
antennas. When they opened
the box . they discovered that the
center insulator of the driven
element was missing . In the spirit
of uxpecmoners everywhere,
they sawed off part of a broom
handle, and put the antenna on
the air.

For 160 meters they erected
a Minooka Special (see May 1974
OST for details). The antenna
performed splendidly, and helped
provide many Top Band Dxers
with an XF4 contact. An inverted
L for BOnS meters and an invert
ed vee for 40 and 15 meters com
pleted the antenna farm. Unfortu
nately, every tree in the vicinity
of the airport had long since been
converted into firewood, and
antenna supports renee Ihan
knee-high were sadly lacking.
Still , the simpte antenna assort
ment worked well , especially into
Europe, where XF4 ranked 21 st
on The OX Bullet in 's 1986 most-

Hams Aro und the World

x

TheXF4DX
Revillagigedo OXpedition

Has the one-man DXpedilion
gone the way 01 the spark gap
and ccnererv The traditional
DXpedt\loner was a single opera
lor hopping from place to exotic
place, working the multitudes,
and moving on . Danny wen. Gus
Browning . Don Miller , and others
ref ined the art 01 DXpedition ing ,
now followed by a small minority
of OXers. Eric Sjoland SM0AGD
and san Hutson K5YY, and . 01
course, lloyd and Iris Colvin
W6KG and W6Ql follow these
hallowed footsteps around the
world.

But recent years have seen the
advent of the lUxury DXpedilion .
The recent Cl ipperton trips dem
onstrated tnat enough Dxers with
sufficient funds can activate some
of the rarest islands in the world in
relative comfort and safely. Rath
er than sailing their own boat,
or relying on local, unscheduled
means of transportat ion, the Clip
perton crew and others have cnar
tered a large, comfortable yacht
and avoided the problems that
plagued earlier Clipperton DXpe
cmoners.

The February XF4DX DXpedi
ucn to Revillagigedo was another
example of a high-tech (and
expensive) approach to operat
ing from rare locations. Five
amateurs from the US and Mex
ico chartered a Grumman G-1
twin-engine crcojet (for al
most $17,(00) to spend a few
days operating from this Paci
fic island.

ChOd Harris VP2ML
POBox 4881
Santa Rosa CA 95402

The DXped ition Begins

The group assembled in Mid
land Texas, where Tiger Charter
helped the amateurs load more
than 3600 pounds of gear, food,
and supplies into the plane. After
a stop in Baja , Mexico, to pick
up XElIKP, the group winged
the 450 miles west to Socorro
Island , the largest of the Revil
lagigedo chain of volcanic is
lands . They anx iously circled the
small landing strip, remember
ing the last Palmyra DXpedition
that crashed on the broken
runway on that remote spot . They
were prepared to turn back and
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a rare one with some time, plan
ning, and plenty of money. A
DXpedition to Baker/Howland
Istand KH1 , for example. lacks
only a handful of OXers who
have a few weeks and sev
eral thOusand dollars each to
spare . •

which is available for $20 postpaid
from Don Oaso WAaMAZ, Route 1
Box 246, MI. Holly NC 28120.

Clipperton boasts a serviceable
landing strip, as do many relative
ly rare DXCC islands. The XF40X
crew showed that a small group
of dedicated OXers can activate

Phll/l/ D. K9W hammt'n oUI 4() mer", eli-' con tacts a.' XF4DX, f rom Sorroco

lstand.

Photo C. AIabout $1 pl'rQSO. Ihl' XF4DX /rip mtly ...·1'11deserve tne doilar ., i~'r,.

on their chartered Grummun G-I propjl't.

•

•

Pro-am
. .. by

Qualily, Perform
ance and Value·
the beller Part of
Valor!
Antennas,
Mounts and
Accessories for
land Mobile.
From 30 to 900
MHz

VALOR ENTERPRISES
185 W. Hamilton SI.
w est Millon. Ohio 45383
Call Toll Free :

1·800-543·2197

-

~ I
~iJJ e~

I [pro·am]

Living condi tions were primitive
but adequate on the airport park
ing ramp. The group siphoned wa
ter from the airplane's tanks, as
well as luel lor the generators.
One evening , however, a strong
Pacific storm sent rain sheeting
into the tents . At one point, more
than an inch 01 water sloshed
back and forth in the bottom of the
tent , where power leads h:.mg
carefully suspended above the
high water mark.

Soon (all too soon, given the in
terruption in operating), the group
had to dismantle the gear, pack
the plane , and head back to the
States. However, as tne veteran
pilots prepared the aircraft prior to
takeoff, they noticed a split hy
draulic line that would leak out all
fluid , and thus cut off all controls,
tong before the plane could reach
the mainland,

The pilots conferred, and decid
ed to switch lines with the hy
draulic tUbing that controlled the
landing gear. Since that line is on
ly used at takeoff and landing. the
small leak wouldn 't drain the fluid
supply. They hoped .

Fortunately the flight back 10
Cabo airport was without incident,
and the plane landed safely in
Baja. where replacement parts
awaited their arrival. The DXpedi
uooers. after a week without
showers and four days without a
cool drink, raced for the bar,
where they soon found them
selves alone,despite the extreme
ly crowded airport!

Their probtems didn't end with
thei r return rome. as the authen
ticity of the trip was Challenged,
threatening DXCC credi t for the
contacts. Again, the misunder
standing was quickly resolved.
and XF4DX was accepted for DX
CC credit in early June.

The group's problems limiled
actual on-the-air lime to only 93
hours, but the dedicated DXpecli
uoners made the most of their
time, and 1OggecI15,110 asOs, or
166 per hour! CW contacts out
numbered SSB contacts 8700 to
6400, with many European and
more than 2000 Japanese a sos
included.

Operators on the trip were
K9AJ, K9VV, W0lRX, K4UEE,
WA8MAZ, and XElIKP. Oth
ers assisting included XE1 AlO,
XElJAK, and many more. The cp
erators even put together a VHS

CtRCLE 29001'>1 READER S£AvICf: CARD videotape of their experiences.
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tam, the group resolved the minor
differences 01 opinion, and the
XF40X was on the air again.
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• Frequency Coverage 25-30 MHz
• VSWR under 1.5 for 2 MHz bandpass
• Rated 1400 watts RMS, 2800 watts

PE.P.
• Two Lenpths

Standard Length 73 Inches
Short Length 64 inches

• Stemless steel ccosuucton
• Standard 3 , . 24 "stud type" mIg

1\111 .= - -

• Convenient easy-to-use front panel
controls

• All Mode operation
• Swnchebte no ise blanker - hlghlV

et tecnve on igfllt lon noises
• Programmable scanning range
• Scanning In 100 Hz. 1000 Hz, 10.000

Hz, and 100.000 Hz Increments
• Five selectable memory channels
• Spill frequency operation
• Easy-to-read LED frequency display
• Available in power outputs of 30 and

100 watts
• MicrophOne and power cord supplied

RECEIVER
Frequency Range OO-299999סס28 MHz
CirCUit Type

Supe<helerOdyne. dual ccoversco
CI,1rI1,e, R:Jnge • 500 Hz
Senservuv SSB & CW better than 0 3 IN tor

10dBS · N N FMnenerthan 05 pVfor
12dB SlNAD

58'.....• .'·tv -6dB -BOdB
SSG ,;;W 26KHz 4 7 KHz
AM, FM 60 KHz 18 KHz

TRANSMITIER
Frf'QUency Range 28 OO-29סס 9999 MHz
Tuning Steps

100 Hz, 1 KHz, 10 KHz, 100 KHz, 1 MHz
Em'SSlOn Types

LSB USB CW AM FM
PoWef Output 30 wan Model

SS8- 25 walls, AM FM-8 walls.
CW-JO watts
inpul 125 VDC 6 A Max

Power Oulpul 100 wall MOdel
SSB- l00 wallS ' AM FM~30wallS

CW- 150 ....arts
Input 12 5 VDC 2 5 A Max

WARRANTY
Lmuted on e year warranty by Cl ear
Chan nel Corporahon 01 Issaquah. WA

30 Watt Model - List $379
Speci al $319

100 Watt Model - List $489
Specia l $409
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(619) 744-0728
"'="1"":",.....---

o
o
o
o

o

o

o

I

I
I

I
I
I
I

--000

VIS A- Me
AMEX-DISC.

INSTAtXTOA
DlSCOltH- ,

--00 0 0 _-0-

• $10 in eq\.ipmenl certilkotes from ICOM. KENWOOD, & YAESU.
• Hom rodo equipment "Wish Books"• • lominoted woItd mop.
• AAAl membership forms. • Free CO Magazine coupon.
• Hotline for student questions.• Dealer distributor list.
• School pen. • Course completion certificate.• tkense holder.

Gordon West's

21 DAY NOVICE
$19.95
Plus $2.50

Postage and
Handling

I
CODE lRPES 0 112 PAGE BOOK 0 BANDS CHAAT 0 All FCC FOAMS I

SAMPlE TESTS 0 HOTUNE 0 PWS MOREl
o

I
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o

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call913/3S1-S900
DISCOUNT PRICES

SEND $2 FOR CATALOG
AND WHOLESALE LIST
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I
GORDON WEST RADIO SCHOOL

I 2414 College Drive 0 Costa Meso. CA 92626 0 (714) 549·5000
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AUTO-KALL AK-lO

579 95

SPEC-COM
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Published 10 Times
Per Year

ByWB0QCD
(Serving Amateur Radio Since 19671)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RnY, EME, LASERS,
or COMPUTERS, then you need

$49_

SPECIALIZED COMMUNICATIONS
FOR TODAY'S RADIO AMATEUR!

,
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GIVE YOUR EARS A BREAK!
(And the XYL's 100!)

Tile Auro·KAU AK·10. ISa DT Mf seeenve COlling 1.'lIt II connec ts to the
u ternal spea~er Jac~ on yo.... VHflU Hf f M nanscewe . scanner , etc Your
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code Thai means you (and tile XYL I) dont have to listen '0 all tile chiller all tile
lime BUI lt _ wants to rea.ch you trley can Grea t 'Of !a!flll>e'S w,th tWll Of

lIIlIIe barns. .cllvallOfllll emeloeucy rets. etc XMAS
fEATURES SPECIAL
• Ccmplelety OIssemtKed and ready III use
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jUfl1l8'S III SlIlder
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. 8-15 VOC CMOS corcu,try prllV>des lor low current operallOll ... Motron Electronics
* Built-in spea"er hlemal speakllf fiIC~ ~Iso proVIded 695 IN , 21 st Avenue
* Measures onl y I '• • 3 .5\1 «eres • peccees all 16 dlg:lS Eugene. OR 97405
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Continuing .. 67 y ea. tu,,:i itlon , we bring
YOU three new callbook, lor 1988 .

The N or t h American callbaok list s the eeus.
nameli , I n d . ddren Information 10. 4 7 8,0 0 0
neensec udlo amateurs In all eount rtes of
North America. from canada to P;Jn am a
including G reenland , BermUd a, <lind t he
Cari b bean Islands p lu s H"wall an d the
U .S. o o ssess to ns ,

The Internallonal Cil11book lists 481 .000
licensed ra dio amateur1 In countr ies outside
N or t h America, Its coverage InCludeli Sou th
America, Europe , Africa , Asia , and tne
Pacific area (eKelus;ve of Hawai i lin d the
U.S.oossess ions l.

The 1 988 call baok Supplement iSI new Id ea
in Call baok upd ates, listing the ac t i vi t y in
b o t h th e N orth Amertcen and international
call baoks. Pub lished June 1. 19 8 8 , this
SUDPlement will InClude th ouunclS of new
ucenses, addreu changes. and ull sign
chitnqes l or the p receding 6 months.

The 19 88 a llbOOk$ will be p u b lished
December 1. 19 8 7 . see your dealer o r o rd er
now d i rectl y h om the pUblisher.

The ' F l y i ng Horse "

sets the standards

n N ortn A m eri can Ca li bOo k
inc l. sh ipp ing Wi t h in USA $28.00
Incl. shipping to foreign countries 30.00

c Intemalio nal CitlibOok
in cl. sh ipping w ithin U SA $30.00
incl. shi PPing to fo re ign co un t r ies 32.00

c Cll ll boOk Supplement . pUbliShed June lst
Incl. shipping within USA $ 13.00
Inc l. shiPPing to fore ign countries 14.00

1988
CALLBOOKS

SPECIAL OFFER SIGN UP TODAY AND GET 3 BACK ISSUES "FREE'"
Join our growing membership at the regular $20 per year rate and we will send you 3 back
issues (of your choice) absolutely "tree"! We also have 2 and 3 year discounts at just $38
and $56. Foreign surface and air mail subscriptions also available, please write for
details. Add $2.00 for a special 19-year "master article indel(" issue . Allow 2-3 weeks for
your first issue . Special TR8-8OC. Commodore 64. Apple. IBM Software catalog Available!

I"~cl~ l
THE SPEC·COM JOURNAL

P.O. BOX H,
LOWDEN, IOWA 52255

I
I
I
I
I
I
I

( Credit Card Orde,. (5~ .ctded) Iowa RnlOents Add 4~ Stale $.al" Tall IL ~

I
I , VISA'
l i rri?'i~"-~

I

Tel : (3121234-6600

RADIO AMATEUR IIb kca 00 INC.

~
.. Dept . e

925 Sherwood D r .• Box 247
Lake B luff. I L 6 0044. U SA

illin ois resident s Pleaile ad d 6 'h'll. tax,
All payments must be In U .S. funds.

* * * * * * * * * • • •

c Bot h N .A. & In ternatlonal all bOoks
incl. shipPing w ith in USA $55.00
Incl. sh ip Pi ng t o f oreign coun t ries 60.00

CIRClE 3 1 ON REAb ER SERVtCE CARD
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oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers---

Manufacturers of Quality Communications Equipment,

Hi Pro'E' EXPANDABLE REPEATER SYSTEM

oRepeaters
oLinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

• A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro "E~ IS AN~ REPEATER WITH TtE FOUOW!NG FEA1lJFlES: A 8ASlC REPEATER WHICH WOUlD IN

CUJO€ A COMPl.£TE RECfIllfR. TRANSMITTER. COR. FRONT PlI\NfL~ AND INOICATORS. lOCAL sPEAKER AND "'lC JACK AND CAF\Io.BLE OF FUTURE
EXf'l&.NSION ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, , g.INCH RACK MOUNTABLE CABINET.

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON THE ADO ONS ARE_ HIGHER POWER. 110/220 VN:; POWER

SUPPLY. IOENTIAER. NJTO PATCH. OR COMPVTfR~RS. IN AOOITION TO TtiESE ADO ONS AN AOO!TJONAL RECEIVER AND TRANSMITTER CAN BE

IM)UNT'EO INTEAW.LLY FOR USE AS CON'IlO.. UNKS. RE'-'OTE BASE OR 0Ll'l. BAND OPERATION. ETC.

• AN EXTENSION~ IS N.'AA..ABl.£ FOR lOCAL~ OF TtE REPElJER ANO CONTAINS ALL NECESSAAY I.ETERlNG. STAJUS LIGHTS ANO lNOICATORS ALL

ADO ONS ARE AVAlI.A8t..E FROM THE CClMF'i'oNY ANO ARE COMPtETE INCl.UOING INSTRIJCTlONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIRCLE 4 7 ON READER SERVICE CoIlRO
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' W fl l ~" We'p,.... ,,,, ' yo u A V<EI'EI" 6 RoU" D,
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Fig, 4. Broadband fan dipole for
BOrn. Wires may be either in the
horizontal or vertical plane. The
inductive reactance (XJ is 64
Ohms. At 80m, L = 2.7 uH; this is
achieved by winding 8-1/2 turns of
#J2 wire around a 2 "-Iong. 2 -<1i
ametar tube,

LC
J[-"',-

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

transforms the resistive compo
nent seen at the antenna to ap
proximately 50 Ohms,

W71S, has his own version of a
wrceeenc dipole for eo-meters
(Figure 5),' As you can see in the
illustration , he uses five equal
length wires connected in parattel
lor each leg of the d ipole. The
wires are spaced approximately
21eet apart, with no spreaders be
ing used. W7IS ctaims an swr of
less than 2:1 over the so-meter
band with this antenna . Although
he used a 1:1 balun at the feed
point of this antenna , I suspec t
tha t it would work equally well with
direct coax reec .

The discone and conical mono
pole (Figures 6 and 7) are two
wtceoano vertically-oriented an
tennas thai not only covers att of
the 80175-meter band with a low
swr, but works wen over severer
adjacent amateur bands . Their
shortcoming is that they take up
considerable real estate when de
signed for the lower HF bands
Due to their limited application, in
terested readers are referred to
the ARRl Antenna Book (edition
13) and an art icle by Stan Gibilis
co W1GVf4 in the May 1985 issue
0173 for further details,

The antennas discussed above
certainly do not consti tute an
exhaustive list of the wideband
antennas that can be used on
eo-meters. However, they do
provide some examples of how
you can erect an antenna that
yields a relatively low swr over the

II coo . " "

•.....-......

.-"'- " ..J":::;/ ~,. "u_'

ptan according ly when choosing
wire and insulators. I used 114
wire for my antenna, and expert
enced no mechanical tenures.
The spreaders were lashion ed
Irom some Plexiglas'· that I had
on hand at the time . However,
they could be made of wood or
PVC. Conductors such as angle
alum inum have also been used lor
spreaders, although some claim
that doing so increases the anten
na a and hence markedly de
creases bandwidth.5

Attempt ing to erect a cage
dipole in an area cluttered with
underbrush and ove rhanging
limbs can be a nightmare (trust
me, I've tried it), but if you can
suspend one wire near ground,
build the remainder 01 the anten
na around that wire, and then pull
the complete assembly into p0

sition, the task is not especially
dillicu tl.

Another dipole cousin is the fan
dipole.8 As can be seen in Figure
4, each side of a Ian dipole con
sists of two arms 55 feet long.
spaced 12 feet from one another
at the ends, and Joined at the cen
ter. The antenna is 110 feet long,
causing it to have a capacit ive re
actance on 8O-meters. To com
pensate for that reactance , a reac
tance of opposite sign (i.e., an
inductor) is connected across the
antenna terminals (see Figure 4
for delails) . This procedure also

Fig. 2. The BOm wideband anten
na at ZS6Z0, Two dipoles spaced
90 degrees apart are fed 90 de
grees on -ot-onose with an electri
cal quarter-wavelength intercon
necting line. Shields of lines are
all soldered together at dipole
feedpoinl and connected to adja·
cent anlenna sections.

~ OHM COAX TO
TRA NSM ITTER

Antenna Update

DtPOLE Z
TUNED TO F2 (F2 >Fml

hallwave dipoles at right angles to
one another, this is an easy way to
improve the swr bandwidth of your
eo-meter antenna system.

A somewhat similar wideband
antenna credited to ZSSZO uses
two dipoles cut to the center 01the
band and fed 90 degrees out of
phase from one another via a
quarter-wavelength phasing line
(Figure 2). 2 Once again , the two
dipoles are mounted 90 degrees
apart . The reported bandwidth
with th is antenna was apprOKi
mately twice that 01 a single dipole
alone, thereby covering most 01
the 80175-meter band .

What is probably my favorite
in this class of antennas is one
that's been around lor a long time:
the cage dipole (Figure 3). This
uses several wires to simulate a
conductor 01 large diameter. In
creasing the conductor diameter
produces an antenna whose reac
tance (and swr) varies less with
changes in frequency than it does
with a " skinny" antenna .' The in
creased diameter also means that
these antennas are shorter than a
si ngle-wi re dipole tuned to the
same frequency. For instance, a
cage dipole that I used lor a num
ber 01 years had 4 conducto rs
spaced 2 feet apart and was 11 7'
long. Mou nted 80 feet above
ground , it was resonant at 3800
kHz and provided a 2:1 or better
match across the band. Harbach,
using a 115' antenna with 4 con
ductors spaced approximately
4 feet apart , reported sim ilar
results.

When assembling a cage dipole
you must make allowance lor the
increased wind area relat ive to an
ordinary dipole-you now have 3
or more wires plus spreaders-so

)( 100 %
FZ-FI

Fm

RIAL VIEW

_,-,F',;+,,"F,-,
Fm• a

PERCENT
DIPOLE
· STAGGER· •

DIPOLE I
TUNED TO Ft (F l < Fm l

Arliss ThOmpson WlXU
73 14SW28thAvs.
Portland OR 97219

BROADBAND 80m ANTENNAS

Eighty meters is one 01 our most
popular HF bands. It's also our
widest in percentage terms. This
latter point can cause diHicurties if
you enjoy operating at both ends
of the band but are using a coax 
fed single-wire dipole and a typi
cal solid-state transceiver. The
problem tnat arises is that the or
dinary BO-meter dipole is 100 nar
rowbanded 10 present an swr of
2: 1or less over a bandwidth of 500
kHz. Therefore. your transceiver
output begins ol lok:l back as you
stray very lar (typically more than
± 125 kHz) from the resonant fre
quency of the antenna.

One solution is to use a trans
match to couple the tra nsceiver to
tile antenna system, but doing so
compromises your ability to make
rapid frequency excursions with
your eo-tune transceiver. Another
possibi lity is to replace that single
wire dipole with a broad banded
antenna . What follows are some
examples of relat ively simple
broadbanded antennas that will
allow you to operate over most, if
not all , 01 the 8O-meter band while
using a coax ial transmission line
and no tuner.

Two dipoles mounted at right
angles to one another and cut for
opposite ends 01 the band (Figure
1) can produce a broadbanded re
sponse . Logan claimed an swr 01
2:1 or less Irom 3.5 to 4 MHz lor
such an antenna, with dipole 1
resonant at 3.56 MHz and dipole 2
resonant at 3.94 MHz .' 11 you have
the room to mount two 8O-meter

Fig. J. Top view of the broadband stagger-tuned, crossed dipole
antenna. Fig. 3. Cage dipole. The spreaders are spaced at J(}.15' intervals.

80 73AmateurRadio . November,1987



'" ",('--"

CIRCU 231 OH READ[R SERVICE CARO

YOU CAN'T AFFORD NOT
TO BUY THIS VIDEO!

Wayne Green explains how your business
ca n generate an extra $1 ,000,000 in sales.
You ' ll get step-by-step instructions on
the intelligent use 01 publ ic relations as
well as many tips from Green 's 35 years of
expertise in the pUblishing world .

To order send $99 (check or MCNI8A) to:

Wayne Green Enterprises, Inc.
WGE Center

Peterborough, NH 03458

or call 1·603·525·4201 x522

$1,000,000
IN EXTRA SALES

''I

Fig. 7. The conical monopole antenna. At B, top view shows the dimen
sions for 3.5-14 MHz. AI C is shown the side view of the conical
monopole at section A-A. note that me grounding stubs, b, connect to
the short radial wires. a, Wires c run up the sides of the supporting pole,
which is unguyed.
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* * NEW * *

" I learned all 01 my code and theory wh ile
driving to and from work. it was easy."

It you ocot nave [,me to rea<l llookS ... take notes at
nome tor the theory exams 01 spend hours copYing COlle
pract,ce you can town tnen by SImply listening at you r
leisure You . " learn not only mee..a Que5110nS and
ans.ers on your test !Iu[ the tkfailed IIIeory berund eac~

0t\I! You . ,nt llOroug~ly understand .~at yoo are being
assee and why me answer is correct

New NO\' iCe New TechnlCliln IGene,aJ, Aavanceo Extra
TIMDfy tlMII$.S DII .udlo u u.nu sails ..

Lealn code non Slop alI tM . ay lrom scratch I~rough

NOYICt to Extra CLns Speed (0 10 23 _ It; per ml'lull l
."~ 0t\I! course Code IS learnell al a h,g~ rate.,t ~ . ,ae
spacing between characters. A completely structured
course which w,11 tal<. you 11\ easy steps to your license
cuss sPeed SImply listen at your leisure

Ctdt ttvrs.t OIl ludie tns.tnt$ . S19.iS
YEC type toft &lowr,j/ .. b UI balll tlpe e90 S7.95..

$h,pplllg 3 00 per theory or code course, Exam tapes
$1 00 , Check , MO, Visa or MC Courses shipped same
day received

AMATEUR IIAOIO SCHOOL k86MT
Jllr f"J liIiak K96t.lT 17 yurs inSTr...cT,ng $Iuoenls l
2350 Ros.alil DrM. Dept . B. Fullert1lll . CA 92635

(714) 990-8442

__________1
,-,

•••

Fig. 6. Discone an/enna, L =
wavelengthl4 (free space) at low
esl operating frequency. S = 1-6
inches.

3. The ARRL Antenna Book ,
ec. ta, p.30

4_ Harbach, Allen B., " Broad
band 8O-meter antenna,' OST,
December 1980, p.36-37

5. Johnson, David C ., " Technical
Correspondence- Cage anten
nas," OSTNovember 1983, p.61

6. Orr, Bill, " Ham radio teen
niques-broadband dipoles,"
Ham Radio , October 1983, p.66

7. Orr, Bi ll, " Ham radio tech
niques-a wideband eo-meter an
tenne.' Ham Radio , July 19B7,
p.57.

Homsoll
Amla

Hcmtex

Am'onoII
SupetloP

,
~.-" i;..

,'.... ...••• ~••• '"
. _ ~

SWI. TEXT
IBM
DQ~

MBA-TOR
APPlE

H·89
DOX~

KEYBO AR D·MOUN TING FRAM[ ... SHI PPING 52!>
To " no.. ",.,... aboul OU t Touc h. Ton.. ' EncO<l " ' s

CAl l OR WRIT [ FOR FR[[ CA ' Al OG"
INFORM ATiON GUIOE
P'po CommUll",aloons

PO 110. 2'02C,_' P..... C...9S726
."ill;.... ·~ • FAA SU,f"lI'O ' .1. 1&1

Ij)lpo~'
Emplt• .,s II "" o...urt & R.~.Oililt
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Ko ntronles • A£A
Terminal Pfogroms for

populor computers:

SOftware Ko nlronlc:lSOttwor.

"YOUR PACKET CONNECTION"

COLLINS
KWM·380
KEYBOARO-

Popo Commun.c. 
loons H. ,. T"'P K r y.
boa'" ThaI I. Uo.ed
w , , ~ The COllon"
KWM·J 60 Fo ,
RemOI.. EnUy

DEN-TRONICS
Amateur Radio a Computers

6102 Deland Road • flushing, MI ' &433
(313) 659·1776

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

Fig. 5. WlIS 's BOm wideband
dipole.

3.5 10 4-MHz range. And don't lor
get that these antennas can also
be scaled for use on the other am
ateur bands that have relat ively
large bandwidths, such as 160
and 40 meters. So, give one 01
these antennas a try and free
yourself from antenna-tuner slav
ery. I'm interested in hearing how
they work for you and what new
ideas readers have for these (and
other) antennas . iii
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1. Logan, Mason A.. " Stagger
tuned dipoles increase band
width," Ham Radio , May 1983,
p .22-24

2. Orr , Bill , " Ham rad io tech
niques-the Z86Z0 wideband 80
meter antenna," Ham Radio ,
June 1984 , p ,60
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No discounts or comrmssioos are available. Copy must be received in
Peterborough by the fifth of me second month preceding the coyer date.
Make checks payable to 13 Magazine and send to : Suzanne Des gocne-s

ARTER'N'BUY

ANTENNA TRAPS designed quickly

CASA MARCONI , IN C, Pre-owned
communications equ;pment. We do re
pairs , CASA MARCONI, INC.. 7189
SW 8lh Street , Miami, FL33144, (305)
264-8443. BNB623

only S3OOIweek. Delail s: Chod Harris
VP2ML Box 4881·7, Santa Rosa, CA
95402. BNB618

SCARA INDOOR HAM RADIO AND
COMPUTER FLEA MARKET. Sunday
November 15,1987 anne North Haven
Park and Recreation Center, 7 Linsley
Street. North Haven, CT. Sellen; ac
milled at 7 a.m.. Buyers Irom 9 a.m. to
3 p.m. Tables are $10.00 in adVance ,
$15.00 at tne door . General admission
$2.00 per person. Talk-in on 146.011
,61. Reservations for tables must be

received w,lh check by NOYitITIber 4,
1987, and NO reservations by phone.
For in formation or reservations,
SAS, E. to: SCARA Fleamarke t . P.O .
Box 8 1, Notth Haven, CT 06473 or call
between 7 p.m. and 10 p.m. Brad at
(203}265-6476. BNB620

CAN YOU GET ON THE CLASS
ROOM NET? Come to 7.238 at 1200
UTC daily Ot 21.395 taler in the day, II
you can't work WB2JKJ and the Crew
at Junior High School 22 on Manhat·
tan's Lower East Side at these times
we may never get to know you or re
ceive your OSlo Don' t be Shut out of
our OSL OF THE WEEK AWARD con
test . Don't miss out on making loiS 01
new Wends and tearnlng aboul the
most exciting use to Ham Radio in ecc
cation loday . Send a card now via the
callbook . You'll be glad you did .
BNB621

" QSLs & RUBBER STA" PS- TOP
QUAlITYl Slates, World Maps , USA,
Key , Shultis, Globe ost,s. Report
Form Rubber Slamps. More l Sample
Pad-SO cents-Ebbert Graph ics 0
7, Box 70 , Wesl erv ille , OH 43081 "
BNB627

HOMEBREW PROJECTS LIST. SASE
WB2EUF, Bo x 708, East. Ha mplon ,
NY 11937. BNB626.

DEAD BATTERY PACK??? N.cd cells
I Inserts I Rebuiklln9· AA $1.60, (WI
labs $1.75) 213M 270MAH $1.95, 21
Jaf 450MAH $2 ,45, Replacement in·
serts , tess wires: ICOM Bp·2 $17 .95,
BP-3 (standard) $16.95, BP·5 523 .95,
Kenwood TR·2400/PB 24 $16 ,95, PB·
25 $22.95, PB25H $24.95, Tempo: S1/
270mah $ 1995, sr 2,4. 5/450mah
$22.95, A.zden 300 $16.95. Others,
SASE, Infotret>uikl quotes. In PA a<kl
6% . Add $2.00 S&Hlorder. CUNARD
ASSOCIATES, RD. 6. e» 104. Bed·
lord, PA 15522. BNB628

SUPERFAST MORSE CO DE SU 
PEREASY. Subliminal cassette. $1 0
LEARN MORSE CODE IN 1 HOUR
Amazing new svpereasy technique.
$10. Both $17. Moneyback guarantee ,
Free catalog ' SAS E. Bahr, Dept 73-7.
2549 Temple, Palm bay , FL 32905,
BNB624

KENWOOD 430S cwners only! Stop
Scan automatica lly resumes the scan
AFTER l he t ransm ission fin ishes!
SASE lor free brochure. Kit$1 9.95. As
sembled S29.95. JABCO ELECTRON
IC S, R1 ,Bo~ 366 , Al exandria , IN
46001 . BNB614,

W ANTED; DRAKE R7A RECEIVER
WIMANUAL MS7, Tony Fica rra. 144
arecstoee Avenue, w oncnc. NSW
Aus tralia 2500 , Phone (042) 292573
BNB6 15

WANTED: Milita ry radios and related
equipment. Circa: WW II. Command
a nd F ie ld Issue . ARC -2, BC375,
BC223. Etc. Complele ccnecucoe or
Single Sets, Contact. KA lGON: (617)
396-9354 Ot write: SOl Mystic Valley
Pkwy, Medford MA 021 55. BNB595

COMMO DORE 128/64 OWNERS
Pass your Code Exam ! Novictl through
Ext ra . Rando m OSO's, R andom
Groups. More Ham Programs Avail
able, 12.volt power suppli es for Vic-20,
C-64, C- 128, and IIc. 12·Vol t Monitors.
Send tor Iree "yer. THE PEG ASUS
PROJECT , PO Box 10079, Fairbanks
AK 9971 0. BNB608

..ARCO: Medical Amateur Radio Cou·
cit , operales daily and Sunday nets.
Medica lly ori ented amateurs (physi
cians, dentists, veterinarians. nurses,
lherapists, etc.j invited to join . For in
fOtmatlon. wrt ie MARCO , Box 73's,
Acme. PA 15610 BN861 2

VOICEGATE COMMUNICATI ON S
NOI SE REDUCTION-Qur exclusive
" dynaspan" ecrse reoccton. audiO
gated squelch, 2 notch & 1 peak active
Mler, autcrnanc tape recorder activa
tor. audio ampl ifier, and more! See the
Bob Grove review In the 5187 issue 01
Monitoring Times. An SASE gets you
our free brochure or send $3.50 (credil·
ed towa rd ptJrchaS(l) and we 'll include
our demonstration cassette. vocecare
$109.95. Power pack $9 .95, JABCO
ELECTRONICS, Ht , Box 386 . Alexan·
one. IN 46001 . BNB613

WANTED: Lafayette Pr ivaCom 3C,
525 ,625, or GE 58 13B, RADIO, 2053
Moha ve Dr ., Dayton O H 454 3 1.
BNB589

C HRIS TIAN IN VESTIGATOR NET
Write N9FAQ Blau, 1127 West Hwy 20,
Michogan City IN 46360. Three stamps.
please, BNB590

ox AD VENTURE ON MONSERRAT

for in fo. Bob Kozlarek WA2S00, 69
Memorial Place , Elmwood Park NJ
07407. BNB581

COMMODORE REPAIRS, We are the
largest Authorized Service Center in
the country and we repair your C0m
modore compuler within 3 to 4 days.
(Our prices are tow. eg oC64-$39 .95).
New ROMS jusl received fOt updating
C·1281157t , A MUST. C64 Power Sup
ply $27.95. Call Toll Free 800-642
7634 (outside NY) or 914-356-313 1.
xesare Microsystems , Inc., 33 Murray
Hill Drive, Spring Valley, NY I09n.
BNB587

HAM RADIO REPAIR, all makes. all
mooers. Robert Hall Electronics, PO
Box 8363, San Francisco CA 94128
(408)-729-6200. BNB558

CUSTO M LEATHER RADIO CASES
for all makes of HTs/scanners. Free
info. Alexander, Box 1556 , K,tchener
Ontario N2G 4P2 Canada , BNBSn

SB-220 OWNERS!-Enhance penor
mance-add new featu res. 11 step-by
step mods which include: tuned-input
6- and 16O-me19fcceraeon. heavy.<fu
ty power supply mods, full OSK opera
tion, SOlid-state bias comrcr. and many
more. Source 01 parts induded_ One
time 50% rebate lor new mods subrTllt·
ted and two free updates . 10 pages 01
tech in fo on the 3-SOOZ, Order today
$10 pel' copy plus $1 postage. SASE

CO....ODORE C HIPS , AUlho rized
Distributor , Fac tory Fresh . ' 65261
65 10·$9.95, '6581-$12.85, ' 6587
$14 .75 , '8701-$7.15, PLAl82S 100
$12 ,SO, 901225122612271229-$10,95
and many others....Heavy Duty Power
Supply for C64-$27,95 .,.Call Toll Free
800-248-2983 (outside NY) Ot 91 4-356
3131 . Kasara Mocrosystems, Inc, 33
Murray Hill Drive, Spring Valley, NY
10977. BNB529

S"ART BA TTERY CHARGER lorgell
cells or lead acid batteries, by Warren
Dion W 1BBH. See June 1987 OS T
Magazine for cirCuit details. Complete
kit. nothing erse 10 buy, only $49,95
plus $3.SO sIh. Order "50-KIT. A&A
Engineering, 252 1 West La Pa lma,
Unit K, Anaheim CA 92801 (714) 952
2114. BNB531

Road , Calument Ci ty , IL 60409
(312)891-3279. BNB507

VIDEOCIP HE R DESCRA MBLl NG
MANUAL- 115 pp.-S27.45 ccc .Oak
Orion-n pp.-S22.45 ppd. Satellite
catalog $2, Microtronics, PO Bo x 25 17
L,Covina CA 91 722. BNB513

----- --,
Barter 'N' Buy advertising must pertain to ham radio prod ucts or services
( l lnd lvldual (noncommercial} , ••••• _••••••••••• , ••••• 25~ per w ord I
O Commen;:I. 1 .. . • • , , , ••• 600; per word
Prepayment required Count only the words In the lext Your address ;s I
tree. 73 cannot verify advertising claims and cannot be held responsible
fOt claims made by the advertiser . Liability wil l be limited to making any I
necessary correctlOflS in me next available ISSue. Please print clearly or
type (dOuble-spaced). I
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Barter 'N' Buy, 73 Magazine, WGE Cenler, Peterborough NH 03458.
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THE DX'ERS MAGAZINE. Up-to-date.
in formative. intereSting. Compiled and
eouec by Gus Browning W4BPO. OX.
ec Honor Roll Certificate 2-4. Send
lor free sample and subscription infer
malion today. PO Drawer OX, Cordova
SC29009.BNB261

aSL CARDS_Look good with lop
quality prinling. Choose standard de
signs or lully cuslomizecl cards. Beller
cards mean more returns to you. Free
brochure , samples. Stamps eocrecrer
ed . Chester QSLs. Depl. A. 310 cern
mercial, Emporia KS 66801. BNB434

LEARN CODE on your IBM PC (or
oompalible), Commodore C-64I128.
CODE-PRO takes you from
no knowledge to proficleflt
copy, Specify computer. S10 plus $2
s&h. Trio Technology, Dept. 86 1, PO
Box 402, Palm Bay FL 32906. BNB490

POST CARD aSL KIT-Converts post
cards, photos to OSLs' Stamp br ings
Circular. K·K Labels, PO Box 412, Troy
NY 12181{)4 12. BN8498

HAM TRADER YELLOW SHEETS , in
our 24th year. Buy. swap. sell bam-ea
diogear. Publ ished twice a month. Ads
Quickly circulate-no long walt for fe-
suits. SASE lor sample copy. $12 tor
one year (24 issues). PO Box 2057,
Glen Ellyn n, 60138-2057. BNB412

CODE PROGRAMS, ApplelC-64 37
Modes, Graphics, Lessons, Wrdprcsr,
etc . LARESCO, POB 2018, 1200 Ring

XEROX MEMD RYW RI TER- parts,
assemblies, boards. manuals. Free
help with service problems, W6NTH.
Bo~ 250. Benton AR 72015 (501) 77fr
0920. BNB404

QSl8 TO ORDER. Variety 01 styles,
colors, card slock. W4BPD OSLs, PO
Drawer OX, Cordova SC 29039 .
6N"""
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ene accoreteiv with your computer.
Serld $10.00 lor APPLE-II program
di$ll and marlual, SASE tor more infor
mation. WIHUE, 119-7 Bucklarld 51.,
Plantsville, CT 06479, BNB630

WIND SPEED INDICATOR - Ham
weather observers; bu ild your own
anemometer lrom easy to Ioeale parts.
Easy-to-Iollow fnsnuctlons. Send $5 to
; North Wirld Ideas, P.O. Box 635 ,
MerlomOliie, WI 54751.0635. BNB631

LAYMAN'S CHRISTIAN INVESTIGA
TOR NET. Thought·provokirlg cern
memenes and recent discoveries .
Monday 7:30 CST 0030 UTC 3860 lor
inlormation write Albert Blau 1127
West Hwy 20. M,chigarl City. IN 46360
3 Stamps Please. BNB632

FREE: Seli-want list. WA6GER. 3241
Eastwood Rd . , Sacramento . CA
95821. BNB633

BA CK ISSUE S 73 RARE PRICE
SALE. 197710 1986. Each twelvft issue
voIumn costs $50. plus $3 poslage.
Send check or money order to A.E.
Fent , WB5WAF/DA1 FT, Schweinl urt
Amencan JHS, APO NY NY 09033.
Hurry , Ineed Ina space. BNB634

EON MAGAZINES WANTED (1975
1986).Call collect 519-142-4594 after 6
p.m. Eastern Time. BNB635

SAT TRAK II ·A complete advanced
sell-contained satell ite tracker wilh AZJ
EL rotor control . Enter Keplerian Data

once vie RS-232 with terminal or cern
put8f . Memory lor 12 satellites. Accu·
rate. Solid state AZlEL drive. Available
lrom ADR, P.O. Box 10184, Sarasota,
FL 34230 813-378-34 10, BNB636

NEW ANTENNA DESIGN oel ivef5 30
dB gain over a dipole . Brochure $1.
complete plans $3., postpaid , Bob
Christie, KR2F, P,O. Box 69, cceene
Village Station, Jamaica. NY 11428.
BNB637

WANTED TO BUY: Sony CRF 320A or
330K (with tape recorder) short wave
receivers . Contact Mathew Woll 713
871-9000. BNB638

ICOM SUPER Nled BP-7S, 13.2 V,
900mA, double lhe cepacity 01 the
ICOM BP-7, tor lC02J03lO4AT 5W out
put . Super ICOM BP-8S, 9.6V , 1200
mA lor~ more capacity than the
ICOM BP-8. lor IC·213/4AT and IC.Q2I
03/04AT. Both are base charge onty
using BC-35. Either 7S or as S65 +- $3
shipping. Send SASE lor list. NiCd
BATT ERY PACKS - ExacI rep lace
ment FNB-2 NiCd packs lor Yaesu FT·
207/FT·208 with case, $24 +- S3 ship
ping . Kenwood 24 /2512600 inserts,
tCOM BP-2,3,5,7,8 inserts end packs .
Wilson, Tempo, Santee end many oth
er inserts and cell s also available.
Cordless Telephone replacement
padls available lor all manulacturef5.
Replacement lithium pack lor IBM-AT
Computer $20 +- $3 shipping. Send
SASE lor list. Periphex, 149 Palmer

Aoad, Southbury. CT 06486.203-264
3985. BNB639

OUALITY QSL CARDS and rubber
stamps. Send $.39 poslage or SASE
lor samples. New stock designsor cus
tomer cards from your black ink art
work . Sandollar Press, P.O . Box
30726 , Santa Barbara, CA 93 130.
BNB640

TEN-TEC, NOW SHI PPING NEW
boxed U.S.A. made, latest lactory
models 561 Corseir U, 5250 Argosy II,
and Century 22 transceivers, RX 325
general coverage receiver, mOdel
2510 mexle B satellite statiOn, TI920
airband handheld transceiver, moc:lel
229B 2 kW antenna tuner, model 425
Titan 1.5 kW linear amplilier plus ac
cessories and amennaa, also booking
oders lor Paragon deliveries. for best
deal, wrile or phone Bill slap 704-524.
75 19, Slep Electronics Company,
H ig h way 441 , o ne . NC 28763 .
BNB641

FOR SALE: ARCOS 2 meter K.W. RF
Deck using 8930 tubes unit was buill by
ARCOS lhen te s ted and not used
since. RF Deck, manual and blower all
new . $650. Ca ll NS9M at 317-832
2229, and leave message. BN8642

QS Ls. QSLs , RUSPRINT QSL I ,
Ouant,to8S 01 100. 200. 300 or more.
Full color Old Glory and CaJ100n. Also
Parchment, Golden Eagle, and cmers.
SASE appreciated. Rusprinl, Ate 1,

Box 363-73, Spri ng Hill , KS 66083.
BN8643

ATTENTIONlll Ally amateur radio 0p

eretce interested in forming a new
type 01 amateur radio club . For inlor
malion p lease send $2 . to cover
postage to KA3RET P.O . Box 96,
Uniontown, PA 15401 . BNB64S

ROSS SSSS NEW SPECIALS (Novem·
bar only) Kenwood TM 221A call ,
TW41 00A call . TS780 call , T584990
call , ICOM: IC761 S2099.90, IC28A
$329.90. ICU2AT S255.90, YAESU:
FT980 Sl299.90, FT1700RH $469.90,
FT170RH $329. FAG8800 $449,90, All
LTD. phone or send SASE for pricing
on popular nems.Over 8772 ham-relat·
ad items for stock for immediate ship
ment. Mention ad. Prices cash, F.O.B,
Preston, We close at2 Saturdays and
Mondays . Ross Distributing Company,
78 South State, PreSIon , 10 83262,
208-852-0830, P.O. Box 234 . BNB646

ROSS SSSS USED November Spe 
cials; Ken WOOd TS430s/w FM430
S669.90, TS13S $439 ,90, R599A
S159 .90 , VF0180 $95 . , YAESU :
FTV250 $169.90, FP10 1PV $46. 90 ,
FV200 $99,90, FP 757GX $119.90,
AEATK64 SlO9,90, RoboI400S29990.
Phone or send SASE for used rteme
list. Over 8 ,777 new ham items in
stock. Mention ad. Prices cess. F,O,B.
PresIon. We close at 2:00 p.m. satur
days and Mondays, Ross Distribut ing
Company. 78 Soulh State. Preston, lO
83263. 208-852-0830, P.O. Box 234.
BNB647.

._--.p,...,_.., W CTCSS.lOl
·M,_........,!.COtIieIIlew
.F.....~'.t1.M... .....
.~-
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AJ(~INCORPORATED
SUPPUERS OF QUAllTY EQUIPMENT SINCE 1976
PREJENT! 11fElNCOMPARAlJL£

TAI;IAt-8 ... .... t1WOOCIft'lJO

c~" COl<tTlOUI:D ......tol.OoI%DI-

. l ,.. OO W.. _..~0_-
o _ lor WARS. CAP.
V_F... ................... E'"

o FCC" OOC typI--"""",,*,,,
o Shit>Pool co,oplo= "_• .__........ c-. " f Rn- -AXM Inc•• 11791 Loara

Garden Grove, CA 92640-2321
CIII'_"F"'__.... . 5pooooI.............,,_

THE EXPERT's EDGE
HELPATLAST FOR

CompUTerizi ng Rad ios:
FUI.' Ope,.toOf\.ln.t.nt OSV'o.n<l ~_Co'Wol

Co ntesting:
Fu t. , aSO'L Inl89' " 'eG l e<m"",t. Ind Racho
()perlhO"

Dig.IIIOpe.aTQr$:
Nou><:e 10 E" ra

FEATURES
COmpu' .'i'ed ' ad io I nd ' . ,m,no lcont,oI

- Me nu driven choice ..Ieet.""
- 4 0 lynChOft ~.)'S

- P<»-u" M......
- SP!I ocr..... coIor ..._.___" tr-.
- Ke>t>oe'd..- Irall-'CJ' """ltd
- SOOOtryt H ....mc>t'/ ~.,... , .. ' l~ .Y1O<'III.""._~.

,""..... ' , . n..h"".
SUPPORTED EQUIPMENT

R. dl". h ,ml... 1Un ll. Com pyl...
'-'S·!lolO AEA Po:. 232_- '811 PC " e- l'SJ2
1S-<UO, 1S-71I, , 4 _ Color • ....Cd

l Ull _"(·2:12 "".....lSoftol...,,.---,..-
EXPERlO

,~.._. , . ... _ . . ..... '01
.'tI....··'o

7 MILLION TUBES
Includes all current ob

solete. anlique, hard·to-lind
recelv,no. Iransmll llnO, IndUS
tnal. rad JOITV Iypes lDWfST

PRtCEJ. Ma/Or brands In stm
Un/ly Eletlronlcs De,J.S

P.D. 801113, Eliubetlt, N.J. an06

MOVING?
Subscription

Problem?
Call our loll -free number:

1-800-227-5782
Monday through Friday

9 a.m. through 5 p.m. EST
Please have your mailing label
in front of you, as well as your
cancelled check or credit card

statement if you are having
problems with payment.
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,--l ·S00-67S·COAX ORDER L1NE---,
BELDEN 9913 Low Loss . 1851500 Ft . or .38o'll.

AMPHENOL Connectors
UG·2 ID N·l ype Male Cable End U .OO
UG-21 D Finn:! for 991) Cabl~ SJ.7S
PL ·2S9 UHF Plug (§ih'cT l SI.2S
COAX PLUS SAME DAY SHI PPING

269 Main St. E • 201-325·7744
West Orange. NJ 07052 1-800-678-2629
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CABLE TV
DESCRAMBLERS
......... STARRING •••••

JERROLD. HAMUN. OAK
ANa OTHER FAMOUS MANUFI\C1l)IlI'1!§
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Coo , fuLl I(in~ -I'roof t o .... ~oi...
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~AVAl LA ILE FOR THE FOLLO.IIB CHU'ElI:
MODEL 26 · For any chaMei between 2 a~ 6

(lUlling tange S. - 108 MhZ)
MOOEl 713 · For any channel between 7 and 13

(luning tange 1H - 216 Mhz)
MODEL 1.22 -For any channel betw~ ' .(A) and 22(1)

(lunll'lljI lange 120 ·17. Mhz)

CABLE-TV

** OIL' no EACH ** 30 DAY FR EE TRIAL **
To Ofder, lend 53 0 check 0' money o rde'. Spec ify
Model.1I not complelelyaa1ilhed,limply relurn wtthin
30 oay,IOf a lull Ind IQeed)I 'e/und.
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You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.
Some transmitting sites even send weather satelli te cloud
cover pictures!

You've heard those curious facsimile
sounds while tuning through the
bands-now capture these signals
on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoy ing a new hobby
activity wi th many practical applicat ions. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

~••

~ . ~ . . Iy '\' .~~.•
"9." '0.... C'I. • • ,,~ .. ,., ...

... "' ~) pY-l ~ .. "" .... . , .." "', \ '\.. '"
\. ...""",,,.. .'''' ~""",","'"

-:. ,,,\~,,, ---
'~'I.'I.'I.'I."( , Easy to order.

.~ _ - Only $995 for the complete
ALDEN Weather Chart Recorder Kit.

To order, f ill ou t and mail the coupon below. For
cash orders enclose a check or money order for $995.
Add $5 for shippi ng and handling in the U.S. and Canada,
plus applicabl e sales tax for CA, CO, CT, lA, MA, NY, WI.
(Export price is $1250 EO.B. Westborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617)366.8851.

ALDENELECTRONICS
Washington Street, Westborough, MA 01581

r------------- ----------------~I I
I NAME; I
I ICALLSIGN : _

ADDRESS,, _

CITY,, STATE: ZIP: _

a I've enclosed a check or money order lor $995.00 and
$5.00 lor shipping and handling, plus appli cable sales tax.

a Charge to: 0 MasterCard l /:.~ I a Visa ~
ACCOUNT' (AU DIGITS)

LJ---'----L---'----'-.LJL..1---L---'----'-.L-L..1--L-' I

I
I
I
I
I
I

~------------------------------

I EXPIRATION DATE

I CD -CD
II SIGNATURE REQUIRED
I IF USING CREDIT CARD _

Easy to assemble- Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the f inest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit inc ludes pre-assembled and tested ci rcuit boards and
mechanical assemblies. All fit together in a durable, attrac
tive case that adds the fi nishing professional touch.

Buy in kit form and save 51,OOO!
You do the f inal assembly. You save $1 ,000. Complete,

easy-to-follow illust rated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

CIll'CU 253 ON 1lUD£1l $EAVtCE CARO
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2m/7OCm Dual Band
Mobile Transceiver

ALD-24T

I~Omm (WI ' 50mm (HI ' I~m,
5 · ~- IW). 2- (HI ' 8 '''" 10)
Smallnt Dual Bend
T.__ Av.....bIe

• Programmable Standard and Non-Standard
Repeater Offset

'Many features, see your Dealer !
Also now available:

25WATI 2m. 45 WATT 2m
and 25 WATT 450 MHZ.

With ALlNCO's advanced engineering and technology, the ALD-24T 2m170cm Dual Band Mobile Transceiver is
designed to be the ultimate in compact size with an impressive array of features, allowing maximum flexibili ty in
installation and ease of operation.

· 140-147.999 Mhz/44D-450 Mhz • CTCSS Encoder/ Decoder. StarKtard
• CAP and MARS compatible • 16-Key Autopatch Microphone
· 25 Watt High - 5 Watt Lower Power with Up/Down Buttons

both bands • Programmable Band Scan
• 21 Memory Channels • Memory Scan and Memory Lockout
• Dual VFOs • Ultra Compact & Lig ht Weight
• large LCD • Simple to Operate

•ALL ALINCO Products now carry a 2-year Factory Warranty.
See your favorite dealer, listed below, for full details."

----------- Alinco's products are carried by these fine dealers
.......... I; __ Comm. • W """Ill"". DE.
............ Comm. ETC. · San "'llton!O, lX.
"'ES· MoI...~~"". WI,
...es . WI<;~ I'Ife. OH
AE5 • o.~do, fL.
AES· aun._. FL.
AES • Lu vega. NV
.-..-. ............ FlMlo~._n. n::
kry iEIecIr_· _ y"",, . NY

!ko'gNrlll ""'-c.nt- • W'~ M". SO
~... "'m.-, Supply. 0flI_.,,,,Of'
Doc-'I Comm~nIC81;"""· Aol..IH". G....
Eonh sw Commu""'.t>oM· "',nne"pol'". UN
EI OI'yMi EliIcl,(>I'IQ· a."",,.IoI". lX.
EE&· Vlftnna. V....
EGE. INC.~. V....

EGE. INC.• SWern, NH,
E'lc~son C<>mmunicallo,.· Cl\ioCftgO, IL.
Fklyd EIeCl, oolol · C<l1l"""'U"'. IL.
111ft Ham SI.bon· E vlll". IN
r"" H"'" Ifu. · lX.
"-y A.aIo • H.rt"",d. CT ,

-'~.L"'~C""
... a.cv0ftlU · _ .... loll
11RO · _ .C...
~· _,G....
HAO • 8ur~ngamtI. C'"
HAO - 0 ...1_ , C....
HAO· P_n1x. AL
HOO • SoIn Doovo. C \
tlRO· Van /Wy1.. C....
HSC.~.C""

1__Rl<l1O S,.......· -. FL.
Jun', EleclroniQ • Cul_ Cily. C....
l(" nnlMty ....I<ICI. .... San "'n lonK>. l X.
KJI EIftCl, ollk:8 · Cedar Grove. 1olJ,
1.1-'__•_. I X.

Marylftnd """'" C«Iler • lau<ftl 1.10
.......... """,".~l l<l
MocrIogoan Aftdlo ...... o.r- t,ll
U_eo..Ang.Houston,TX
_fl,,~CenI.-.~C1y.~ ,

NI; G EJ"d ' ''''' '' · "" ami. Ft..
Om.. EI9ctrorncs • t ..""o, TX,
O""ment 8"""011I<:1 • S"" JoM. C'"
Aftno~. Aftno. NV.
"'-'OftI OM ". Dftn'y. NH
~__• s....-'111tN.. Cl

~'''EJooc:lr_·_.WV.

Iloa 0iI"'b</11rog Co.· Ptnt,,", /0.
INT 11 1<110 SWI Ine.• • 12. FIobbil'llldli". "'N.
181-<:Om e"",,,,,,,,,, Com.... • LmloHon."''''
leoo Coonm. c.nteo·_. 1'1
Te.. l..-. · _ nL
VIiF~·J6i.,__.. NY ,

C........D.\:
...,_Hem~ Lid,· Deroo' . . ..... an.
C,M. ""'......... CO. LId.·N."-' O<'r*IO
Com·_ Radio Srolemo. ~IIICOIMO!,B.C.
HObby l ' orMque Inc, • VI'''' 51. Llu'$m, Ouet>too:
AI;S E""" , oniCI LId" Dartmou lh. N"". 5c:0l~

le..po-o SMM~ . Burling."", C..-
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I Oldies '
(But Still Goodies)

Don 't miss out on the
chance to complete your
shack' s reference library
with classic issues of 73
covering the full spectrum
of amateur radio, from
AMSAT to Zepps.

They're invaluable add i
tions to any shack-and
they're going fast !

Some issues are available
in very limited quantities .

Call
today to order

11- 800- 722- 7790 I

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coaxial Dynamics " NEW " Mode l B3OOOA, des igned
to measure both FWD/RFL power in CW
and FM systems simply and Qu ickly .
Then with a " FLIP" of a switch.
measure " PEAK POWER" in most
AM , SSB or pu lse systems. Our
Mode l B3000A features a complete se
lect ion of ptuq-tn -etements plus a 2
year warranty. This makes the
Model 83000A an investment worth
look ing at. So go ahead, take a
" PEAK", you 'll like "WAIT" you see!

Contact us for your nearest autho
rized Coaxial Dynamics representa
tive or distributor in our world-wide
sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
21&-267·2233
1·800-eOAXIA l
Telex 98-0630

Service and Dependability ... a Part of Every Product

CI RCLE 18601'1 RUDER SERVICE CARD

tD]IICOM!

VAESU

'COM IC·275

YAESU FR·757GXII

ICOM IC·28A

12 Glen Carran Circle· Sparks, NV 89431
(702) 331·7373 . ', .,,, 't$1

KENWOOD TW·4100A

KENWOOD

VHF/UHF Amplifiers
2·311 3Ow In _ 170w oul
2·23 2w In • 30W out

• GaAsFET Receive Pre·amp
• American Made
• Call lor lOW Introduc tory Prices

Call Toll FREE: 1·800·345·5686
AEA • AlINCO· ALPHA DELTA· AMERITRON • AMP SUPPLY. ANTENNA SPECIALISTS· ASTRON •
B & W • BENCHER. BUTIERNUT· CUSHCRAFT. HUSTLER. ICOM • LARSEN. KANTRONICS.
KEN PRO • KENWOOD. MIRAGElKLM • MFJ • RFCONCEPTS • TEN·TEe • WELZ. YAESU & Many Others

CIRCLE 189 0frI RUOER SERVICE CARD
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Ham Doings Across the Country

PECIAL EVENTS

BILLERICA MA
NOV21

The Honeywell Bull 1200 Radio
Club , sponsor of 147 .72112 re
peater and the Waltham Amaleur

ROCKFORD IL
NOV15

The Rockford ARA and Experi
mental ARS will sponsor the 1987
Rockford HamfesUComputer Fair
in conjuction with the Illinois State
ARRL Convention, to be held at
the Fores t Hill s Lodge , 9900
Forest Hills ao.. on November 15
from 8 a.m. to 4 p.m. Features
ARRL forums, radio and comput
er technical programs, VE exams,
dealers, Ilea market. Free park
ing . Wheelchair accessible. Ad
mission $3 in advance, $4 at door.
$5 for indoor flea market tables,
$2 outdoor tailgating . Talk-in
146.01161 and 146.52. Contact:
Roger Sawvell KD9MQ , 65 14
Swansdown Drive , Rockford IL
61111 (8151282-1283).

at the Central Alabama State Fair
grounds near the Coliseum. Free
admission , free parking , plus
overnight RV parking with hook
up ($5/n ight). Flea market and
dealer set-up available Friday
night 7 p.m. to 10 p.m. and begin
ning Saturday and Sunday at 6
a.m. Tables are $5 each dayor $7
each for both days, reservations
are not required. Doors open to
the public from 9 a.m. to 4 p.m.
Novice through Extra Class FCC
license exams both days begin
ning at9 a.m, Bring a copy of cur
rent license for upgrades. Talk-in
mrcrrnauon on 146.24'84, W4AP/
RPT. Other local repeaters avail
able on 147.78118, 449.5O/444.SO
and 146.32/92 with autcpatch. For
more information write to: Mont
gomery Hamlest at PO Box 31 41,
Montgomery AL 36109 or call
Randy at 2051832-4598 or Ken at
2051271-0028.

NORTH HAVEN CT
NOV15

SCARA indoor ham radio and
computer flea market. Sunday,
November 15, at the North Haven
Park and Recreation Center, 7
Linsley Street . Sellers admilted at
7 a.m., buyers from 9 a.m. to 3
p.m. Tables are $10 in advance,
$15 at the door. General admis
sion $2 per person. Talk-in on
146.011.61. Reservations for ta
bles must be received by phone.
For information or reservat ions,
SASE to: SCARA Flea Market, PO
Box 81, North Haven CT 06473, or
call between 7 p.m. and 10 p.m.
Brad at 2031265-6478.

MILWAUKEE wise
NOV14

The Milwaukee Repeater Club
is proud to sponsor the 3rd annual
" 6.91 Friendly Fest" on Saturday,
November 14, from aa.m. to 1
p.m. (sellers aomnteo at 7 e.rn.j.
ettne newly-expanded Serb Hall,
51st and Oklahoma Ave. The seil
ing halls will be located entirely on
the ground floor with easy access
so, rain or shine, gather up your
swaptest barga ins and come
share our famous Milwaukee hos
pitality. Tickets are just $3, tables
are $4. To save $1 per ticket or
table-send SASE with payment
to The Milwaukee Repeater Club.
PO Box 2123 , Milwaukee WI
53201, before November 7. Talk
in on 146.91- (The Friendly Re
peater) and on 146.52. on-sue
Amateur Exams.

MONTGOMERY AL
NOV 14-15

The Montgomery Amateur Ra
dio Club will host the 10th Annual
Central Alabama Montgomery
nemreet at the Ed Teague Arena

to be used are 14.260, 7.260,
146 .43 si mplex, 144.210 USB.
Please send aSL, aso number
and a 9x12-inch SASE with $_39
postage or $1 to:HamfestersAadio
Club, Chicago, %Aobert K. "Pap
py" Wade Memorial Ham Shack,
Bid. 8, Hines Veterans Administra
tion Hospital, Hines IL 60141 for a
commemorative certificate .

FORT WAYNE IN
NOVa

The Allen County Amateur Ra
dio Technical Society will present
the 15th Annual Fan Wayne Indi
ana Hamtest on Sunday, Novem
ber 8, 1987 at the Allen County
Memorial Col iseum on Col iseum
Boulevard (U.S. 30). 450 tables
available , all indoo rs. Dealer
setup begins 5 a.m. Doors open 8
a.m . to 4 p.m. General admission
$3.SO advance, $4 at the door,
children 11 and under free. Tables
$10 each . Premium $25 each.
Plenty of parking on paved lot .
Women's activities in a new,
larger area . Forums. Talk-in on
146.28/.88. Motels and restau
rants nearby.

VE examinations given Satur
day , November 7th with advance
reg istration only . For more infor
mation on reservat ions contact
AC-ARTS HAMFEST, PO Box
10342, Fan Wayne IN 46851 . For
information ONLY , contact Bernie
Holm K9JOF, Hamlest Chairman
at 219/485-0164 between 6 p.m.
and 10 p.m. EST

lOGANWV
NOV7-8

The Logan County ARC will hoKl
its seventh annual " Mountain Stale
Award" expedition from 1600
UTC November 7 until 0200 UTC
November 8. The call sign will be
NU8K. Operations will take place
on a West Virginia mountain-top
in Logan County, which is located
in the heart of southern West vir
ginia's billion dollar coal fields.
The phone operating frequencies
will be approximately 25 kHz from
the low end of the general phone
bands as propagation allows.

A handsome 8 "x l l " certificate
will be awarded to all contacts
submitting a aSL and legal size
SASE to: Roy Elkins NU8K, PO
Box 202, Monaville WV 25636.

SOUTHFIELD MI
NOV7

AMSAT, Radio Amateur Satel
lite Corporation is holdillQ its 5th
Annual Genera l Meeting and
Space Symposium on Saturday ,
November 7, 1987 in suburban
Detroit at the Southfield Hilton .
Featur ing Dr . Tony England
WOORE, Shuttle Astronaut and
Space Station Program Scient ist.
There will be a banquet, lectures,
sem inars and tutorials, displays
and exh ibits, live demonstrations,
sessions for beg inners and
novices, handouts and other liter
ature. For additional information
and registralion forms write to :
AMSAT, PO Box 1091 , Ann Arbor
MI48109-1091.

is expanded space both indoors
and out due to a recently completed
improvement project at the Armory.

inooor space will ce sa. and out
door will be $6 . Talk-in on re
peaters at 145.31, 145.19, 146.88
and 146.52 simplex. To reserve
space write : Hamfest Chairman,
523 Vine St., Perkasie PA 18944.

SELLERSVILLE PA
NOV 1 HINES IL

The RF Hill Amateur Rad io NOV 8
Club , serving the Bucks and In observance of Veteran's
Montgomery County a reas of Week, members of the Hamtesters
Pennsylvania, will hold its 1987 Radio Club, Chicago, will operate
hamfest on Sunday, November 1, from the Hines V.A. Hospital'S
1987atthe Pennsylvania National Robert K. "Pappy" Wade K9CDH
Guard Armory , PA Route 152 , Memorial Ham Shack using the
Sellersville, PA. Hi ne 's club call K9W FN from

Doors open are e.m . for selle rs, 1500Z to 03QOZ, Sunday Novem-
8a.m.forthegeneral public. Entry ber 8. The club will operate on 40
is $4, accompanying spouse and meters, 20 meters, 2 meters FM
children are free . This year there and 2 meters USB. Frequencies
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CHICAGO IL
OCT 31-NOV 1

The A.RA.L. 's Cenlral Division
is having its 1987 convention as
part 01 a "Hamtasnc Weekend"
sponsored by one of the country 's
oldest clubs, the Fox River Radio
league. The event will be all un
der one root in the spacious Norris
Sports Center just off Rt. 64 in St .
Charles IL The site is about 35
miles west of Chicago. All events
including a Ilea market are Iully
accessible for wheelchairs.

This is the second consecutive
year that the Central Division has
been pan of this popular ham/est.
In addition 10 commercia l exhibits
and sales there will be an indoor
flea market and many forums,
seminars, and technical demon
strations. Exams will be given for
all classes ctncenses.

The hamlesUconvention hours
are 8 a.rn. to 2 p.m. both days,
Saturday and Sunday, October 31
and November 1. Sellers may set
up 7 p.m. to 9 p.m. Friday , 6 a.m.
Saturday, and 7 a.m . Sunday.
Tickets good for both days are $3
in advance and $4 at the door. For
advanced tickets or information
on tables or exams, con tact Phil
Fors N9FXa, 104 May Street,
West Chicago IL 60185, or phone
312/231-8841 . A SASE will be ap
preciated. Talk-in will be 145.47
(-600) and 145.21 (-600).

GRAYSLAKEIL
NOV 1

w eukecen CAP will hold its 7th
annual hamfest at the Lake Coun
ty Fairgrounds, Rts 120 and 45,
Grayslake IL on Sunday, Novem
ber 1,1987, from 7 a.m . to 5 p.m.
Large indoor flea market, cafeteria,
free parking. Tables $5, donations
$3. For reservations and infor
mation send a SASE to CAP, 637
Emerald St., Mundelein, IL 60060.



Ma ke The "'EKJtf!:Connection

LIMITED QUANTITIES· ORDER NOWI
Sales prk:ft ... baoNd on OU' " ..a.n l alod. Orders
lor '"y .,haust'" Iype 01 " Itef .... subfeCl 10 S a.-t
d.lillY . Ord., by p1t_ 10 choKk a . alle bllltyl

SPECIFY: Ma ke arid Mode l Numbe' of your J't;g,
Frequency end Band.. ld lh o f IlIle l'(S)

ORDER by Me;1or Pl10ne - VISA/MC Of COD OK.
SH IPPING: $5 US end Canada. $13 e l....""' • .

An st,rred ( * )Itams 20 % off ; , 11 others 10%.
Prices ere 81Ch except as noted . Alllillers S-pole.

Sale ends December 31 , 1987.
FILTERS FOR KENWOOD . A-'jjI . $10 ••" "PI .a nol.ct.
8.83MHZ IF lor mod. la: TSl20 IhtOUg h T59-tO
Bill rId.. id l na : 2!iO. 400. 1800. ... 2100. 6000Hz
T5440 PiII lt (4ooHz CW. 2.1 KHzSS8) . , Reg $120
TS430 Trlpl. (Bol n abow. p lus AM) , A~ $180

4!'16KHZIF lor R820. TS83llI9::J(W.1O . . . . . . •. Reg. $110
Ba-rld.. i<jlhs A.a ile lll.: CW e 400Hz: sse . 2.1KHI

Maleheel Fut.r Pairs lor Aben• . . . . . . . . . , Reg. $l 7ll pl.
j863MHz and 455KHl l SSB: e 21 00HI , CW: e 400Hz

3.395M HZ IF fOl TS520. TS511 . R59'9.
Ba rld..id UI$ Ava ilaOlill: 2SO. 400, e 1&00. 2100HZ

FIlIt Casu" lIl'" AI. ........
hi ... TS<l30 $85; ... TSS20 S8O; • TS820 _ Reg, $70

FILTERS FOAYAESU Reg. $80 a" l&lnOII4.
3.18 MHz1 F lo r FT·l0l Series e _cepl ZlD.
ews: 2SO. 500Hz, 1.8. ... 2.1. ... 2.e. 6 ,OKHz

8.2"'Hz IF lor FT·l02. FT.757I7a7.
e.. rId.. idlhs A.a ilaDle: ... 250. 500. 2100HZ
454KHZ IF lo r FT.102 l . 250. 500Hz) . , . Reg, $7$
455KHz IF lo r FT·l 02 l 2.1KHI' Reg ,$110

8 ,9MHZlor FT·l01ZOII011707!901·2. FT·980, n ·n
BWS: 250. 500Hz, 1 8. 2.1. • 2.4, 6.0KHZ
10.1eMHz IF lor e n tlul 98l): BWs: 2,1, e 2.I KHz
455IF fo'FT980 only:BW e 2.1KHz R. g$110
455,6 IF lo r FT·980. FT726: ew ... 500Hz Reg ,$ 75

9.0MHzIF 101 Tempo I (or FT.2OOl. FT·301 . FT.lIB
8WS: e 250, 500HZ. 16. ... 2.1, 24. 6.0KHZ
NOTE: AboYe a ra OU' ·'homebl'e..",s· lavonles ··1

FILTERS FOR ICOM 1.,acl ..placam.nls,
4551F 10I1C13017 4011451151, R10171. ere.
e.. nd.. id lna: FL44A lSSe e 2.eKH I1 . . Reg, $109
FL52A {500HZj; FL53Al25OI"lZ) .•.•.• ..... Reg $85ee.

FILTERS FOR HEATH · ALL MODELS ., ... . . Reg. SIIS
e;ond.. idlh . A.;ai'allle : 250. 400HZ " 1.'. 21KHZ
Fo, 58·104 Onl y: .. 400Hz (3395,1 IF)

FILT ERS FOR DRAKE R·l e . . .. Reg. 1&5._c. .. not..,
GUF I - Aeple ces OIig ;".1 151 IF l .poI. uM
2r1d IF 125 (S15). 250. 400Hz. 1.8• • 2.1 KHz

FILTERS FOR DRAK E TRT/RT•• tc• .. . _. • . . .. Reg. $l\$
BWs Aya il.ble: 250. 100Hz. 1.8. .. 2.1 KHz

GET THE BEST a·POLE FILTERS
FOR LESSI

FOX·TANGO Corp.
Box 15944, W. Palm Beach, Fl 33416

Telephone: (305) 683·9587

CIRCLE 58 0.. READER SERVICE C. AD
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CIRCLE 1&0 ON READER SERVICE CARD

tions information, write 10
Hamlest , PO Box 461.
lake Worth Fl 33460.
(Cutoff date Oct. 31)

ST. PETERSBURG Fl
NOV21-22

On Saturday and Sun
day , November 21 end
22. the new St. Peters
burg Hilton and Towers
wi ll be the si te of Ihe
South Florida ARAl Sun
coasl Convention spon
sored by the FlOrida Gulf
Coast Amateu r Rad io
Club Council. There will
be a huge flea market
and commercial booths
a l l indoors . Ama leur
exams will be adminis
tered e t the convention
saturday the 21 st. Frank
Buller W4RH. Southeast
ern Director AA Rl will
participate in tne conven
t ion act ivities . Al so on
Saturday there will be the
usual a CWA noon lun
cheon. Interesting pro
grams are planned with
t e c h n ic a l talk s a nd
demonstrations of the lat
est melhods of amateur
communications. There
are also planned club and
trallic net get-togethers.

Registration tickets will
be $4 unlil November
13th after that $5 at the
doo r . M ak e c hecks
payable to FGCARC and
mail to 1556-56th Ave.•
No. SI. Petersburg Fl
33703. Hilton and Towers
rooms will be $60, write
or call Hilton and Towers,
33 1st Street, So. Street.
St. Petersburg Fl 33701
or phone 813/894-5000
and men tion the conven
l ion . (Do not use the 800
number) There will be
unlimited parking at the
hotel and nearby.

• Repealer conlfQI circuitry makes
an interconnected repe.1let from
your two t rall$Cei¥&l'S

.. OTMF select ive signalling

.. Simple installation

WEST PALM BEACH
NOV 21-22

Palm Beach Repeater Associa
t ion presents the First Annual
Hamtest '87, Amateur Radio and
Compuler Show. Start ing on
November 21 at 8 a.m. to 5 p.m.
and on Ihe 22nd at 8a .m.to 3 p.m.
, il will be held et the South Florida
Fair Grounds, Southern aivo ..
(State Rd . 80), in West Palm
Beach, Florida. There will be the
latest in co mmercial exhibi ts .
FCC exam s, swap tables and a
QCWA luncheon. The talk-in fre
quencie s will be 146.52/ .52
(PBRA: 147.165/ .765).

For table and/or RV reserve-

ORMOND Fl
NOV 21-22

In celebra tion of the annual
Birth Place of Speed texn Com
memoration and Gaslight Parade.
the Daytona Beach Amateur Ra
d io Assocaucn will operate K4BV
from 1 p.m. to 8 p.m. November
21 and 22. Operation will be in the
novice bands and lower 25 kHz of
the general phone bands ,
147.150 2 meters and packet with
digi 904DAB. For special cer1ili
cate after contact , send SASE to:
OBARA, PO Box 9852, Daytona
Beach Fl 32015.

The 51OSA-1I is . l uli leatured telephone inte<eonneel c apabloe 01both
landl ine and mobi le initialed calls. The 51OSA-U is an enhanced V8l'Slon
01 the popular 510SA Smart Patch and includes many addit iona l fea
tures. With thousands of Smart Patches In the field alread y, you can be
sure o! the vaille 01th is outstanding inleroonnecl.

I
•

SIMPLEX OR HALF DUPLEX

INTERCONNECT

CES 510SA·1I FEATURES
.. Simple>;. Hall Duplex, or FUll

Duplex Operation
.. Remotely programmable from any

telephone
• A.:lwerfut 'Syll allie Sampling' uses

VOX circui try to allow simplex
sampling only between words

r.E5 Communications
~. Electronics

Specialties, Inc.

803C S. Orlando Avenue
Winter Park, FL 32789

GREENSBORO NC
NOV21 -22

The 7th an nual Greensboro ,
North Carolina Hamfest , spon
sored by The Mark IV Radio Club.
November 21 and 22. Franklin
Blvd. - National Guard Armory, 9
a.m. to 5 p.m. Tickets $4 in ad
vance , $5 at gate . New tailgate
area - price of ticket plus $2 per
space . Walk-in FCC exams . Free
shuttle bus to largest shopping
mall on the East Coast - saturday.
Informat ion and registration: Fred
Redmon N4GGD, 3109 Goodall
Dr ive , Greensboro Ne 27407 
Phone: 919/852-9244. Tickets
Only: Henry Hughes KA4lPA.
28 11 Gwaltney Road,Greensboro
NC 27407. FCC exams: Hugh
Brunson AE4N (919/852-1087).

Radio Association , sponsor of
146.04/64 repeater will hold the ir
annual amateur rad io and
electronics auction on Saturday,
November 21 at the Honeywell
Bull plant, 300 Concord Road, Bil
lerica MA Exit 27 off Route 3.
Snack bar and bargain parts
store . Doors open at 10 a.m. Free
admission and parking. Talk-in on
both repeaters. For more informa
tion contact Doug Purdy N1 BUB.
3 Visco Road , Bu rlinglon MA
01803.
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20m 220pF 21 turns
'Om 470pF 14 turns
BOm 860pF to tems

Fig. 3. Values of the pi-network
LCs for 20, 40, and BOm.

are all silver mica, and the wire for
the coi ls is #22. One could easily
build the fitters into plug-in units,
changing them as you change
bands. •
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Photo A Inside the transmitter.

Covering the Bands

uctc now, I made no mention of
bands covered. Well you have a
choice! Tabte 1 shows all the val
ues for the output lilter. Change
crystals, filters. and you 're on a
new band. The components ex
changed are the two capa citors
and the coi l on the pi network (the
circuit to which the antenna and
ground directly anach). The caps

'. ,

FigS. f and 2. Schematic and PCB layout for the Two-Fer transmitter,

much swing you w ill get from
that crystal. Use your station re
ceiver 10 monitor the output of the
Two-Fer.

Low Power Operation

In almost all c as es, th e o ld
dependable FT-243 will not work.
They will , 01 course, oscillate, but
you' ll find you can't swing their
frequency by much. Best results
come from the HC-1 7/U - and
HC-32JU·type crystals.

The rfcs are not especially criti
cal. The oscillator choke can be

any value from 100 uH to 1 mH o
The PA choke can be made by
winding 24 turns 01#24 wire on an
FT-37-61 core. Radio Shack sells
a 1l).uH choke that works super
lor the PA.

Raid the junk box lor the tran
sistors. The PA transistor may be
hard to lind . The 2N3866 is the
most common, but this device is
really too " hot" for the Two-Fer .
This transistor will work ext remely
well at f requencies around the
UHF band , but sloppy construc
tion will cause the 2N3866 to oscil
late in that band, causing all types
of TVI . l eft uncontrolled . the de
vice will have a short life .

I li nd it is be st to use the
2N3553. I have used the PA tran
sistors from scrapped CBs and
have had e:w:tremely good results.
The pin out of the board will not
match those 01 the T().220 case
transistor, but you c an always
bend the leads to IiI. No mailer
what transistor you finally decide
on for the PA, be sure to heat-sink
it. as they will run warm.

The transformer is constructed
by winding 25 turns of 1/24 wire on
a T-50-2 core. The secondary is 5
turns wound over the primary.

Because of the broad -banded
nature 01 the Two-Fer, testing is
quite simple. After checking your
work over lor wiring errors, con
nect a dummy load to the output.
Disconnect the external vxo ca
pacitor for the time being , as extra
capaci tance may keep slow crys
tats from operating . Install crystal
and key. Apply power and key
down. Notice that we have noth
ing to tune. You should see about
1-112- 2 Walls, depending on the
supply voltage, crystal and band
used. If you have access to a tre
quency counter, lightly couple
some rf in to the coun ter. The crys
tal's frequency snouio be read .
Power down and connect up the
vxc capaci tor. Power up, and this
time monitor the counter. As the
vxo capaci tor is turned , the fre
quency should swing. With the
counter yo u can tell just how

RP

The Two-Fer

The Two-Fer is really both a
transmitter and a otrect-conver
sen receiver. Wilh correct pack
aging, the entire ...elect will al
most iii i nto a two cu bic-inch
space. In this column, we'll look at
only the nanermue- side.

The schematic of the transmit
ter is shown .. , Figure 1. A Pierce
oscillator is used . Aside from its
obvious s.rnpl'cny. It is used be
cause it doesn't have parallel ca
pacitance . Th's means that the
variable capacitor on the gate will
change the oscillator frequency
from about d kHz on 80 meters to
15 kHz on 20 meters.

As with .... -<:1 v:w:o systems, the
am ount 9 w ill depend
gref,t1y on tne I, . 3 of crystal used.

Mike Bryce WBBVGE
~225 Mayflower NW
MassUon OH 44646

TWO·FER CONSTRUCTION

At the 1986 Dayton Hamven
lion, the QAP ARCI (Amateur Ra
dio Club. Inc.) and members were
so impressed with GM30XX 's
"oner" that we also organized
and constructed a club project .
Mike Michael W3T$ and John
Collins KN1H volunteered their
skills in designing , lesting and
producing an easy-to-bui ld trans
mitter. The club set these criteria:
1. The project must be easy 10
build 2. No special " NASA"·lype
parts are 10 be used 3. Small size
4. A contest chairman to organize
an on-the-air event U5109 the
club's project . When the meeting
was over. enthusiasm was run
ning high with all those that at
tended .

John and Mike . joined by mysell
and others. did most of the design
work over the air. In a few rr.ontns.
the " Two-Fer" was born .

In keep ing with the c lub's
guidelines. here is a prOject for the
first-lime builder . There are no
special parts. A PC board is avail
able (more on that later) , but the
so-called " ug ly" const ructio n
works just fine. The transmuter
has an output of about 2 Walts:
more than enough tor coast-to
coast operation. While the Two
Fer is crystal-controlled, the crys
tal's frequency can be shifted via
the on-board vxo. So f.n9, it's
time to get the so.oennc iron out
again!
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You've put your
finger on it!

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
The biggest problem with existing batteries is never
knowmg how much operating time you've gal tett .

MQUCEL· rechargeable lithium batteries eliminate that
problem.

By simply pressing a button , you'll know exactly where
you stand. No more surprises.

And that's not au. In addition 10 stare-ot-cnarqe indication,
MOLICEL- batteries offer:

• Charge retention of years instead of week s.
• Long life becau se there's no memory effec t to reduce
caoacrs

• More operating lime between charges.

MOUCELIl replacement battery packs compatible with
several popular handheld transceivers are available from
MoliKit. Order yours now!

MOU GEL· replacement battery packs {in kit fOlm] are available With
plastic cases fo, ICOM lransceivers only Please enquire about comoer
ib llity with other makes. The MoliKit includes a 6 cell pack, PC board.
electronIC components. charger and imtrucson book Price__ $99. US
(includes sfllWng). Order by creot card on our toll free line Gall
MQlIKI/I · 800·663 · 6658 PO Box 82460. N Burnaby Be. Canada
V5C 5Z1 (See " The Magic 0/ Moli. ·· OS[ June 198 7. pp 22 ·25).

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

CIRCL£ 300 ON RUO£R SfRVIC£ C"RO

a u todlal s lots meet everyone's needs. with up to
35 digit storage for pers onal MCI/Sprint codes.

•••

"The RC-850 Repeater
Controller

still the leader of the pack! "

The RC-850 controller offers you r group the most
advanced repeater con trol technology avalla ble
anywhere. Through ongoing hardware and
softwa re enhancements. even our first customers
enjoy new features that keep It ahead of the pack.
With the '850 . your repeater becomes fully
remotely programmable. From command codes
to the repeater's operating sched u le . virtu ally
everything can be ea s ily changed. Touch-Tone
programming from you r radio or the phone with
synthesized voice readback, or programming
from you r home computer via modem or packet.

The autopatch supports local and radio-linked
remote phone lines . extending your patch
coverage to match you r RF coverage. You don't
even need a phone line at your s ite! The 250

aee

" When You Buy. Say 73 "

advanced
computer
controls, inc.

The easy-to-use mailbox lets you Include phone
numbers, times, or frequencies in mes sages . The
con troller is so smart. it'll leave you a message if
you miss a reverse patch or an a la rm.

Selective call capabilities range from CTCSS an d
two-tone to display paging. so you can always be
available without having to listen. Voice
response telemetry lets you remotely meter you r
s ite. Its con tinuous measurements wi th s torage
of updated min and max readings let you find out
how cold it gets, how h igh the reflected power
reads . . . and when.

Individ u al u ser access codes. with callstgn ID.
ofTer secu re a ccess to selected functions to
com pletely prevent h orseplay .

The indus try's top-of-the-line controller. now
better than ever, for your repeater.

2356 Walsh Avenue. Santa Clara. cantcm ta 95051
(408) n7-3330

CIRCL£ I ON R£..O£R S£RVIC£ C"RO
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CIA'CU: 21 0fII READER SERVICf: CARD

The f1r.t choice in
't -aesm .tters - Receiver s

Repeal ers
Repeale r Controller s

Power A m pt-nees
VOice Mall Systems

MIcro Control SpecialtIes

Call or write for the full
performance story and
the super value pneet

F

See us at Dayton
Booths 106, 107 and 108

Word is spreading last· 2 METERS-220·440
"Nothing match.. Ih. KRP·5000 ~;-;;:;'':'!~''''::~!!'!'~~:-::.,
lor total ~r1orm.nc. and nlue. Not GE, not avan Motorola."

RF perfo rmance r al ly count

n I r I

CJ'ES Communications
Bectronlcs
Specialties, Inc.

803C S. Orlando Avenue
Winter Pa r1r; , Fl 32789

CES800OPTIONAL FEATURES
• Aulo dial 0121 digit numbers
• Programmable dia l speed c~n~es,

and pau ses w ith Of wi thout
• Last number re-dial
• Decode options including 

IiItched calilighl, audible a lert,
hom relay output

Make The"EJfJHIConnection

DISPATCH
HANDSET
Use a Handset
Instead of a
Microphone
CES800STANDARD FEATURES
• Simplex and hall duplex capable
• Back lighted silicone rubbef

tactile keypad
• Adjustable levels lor any radio
• Audible sldetone
• Automatic P'TT
• Oll-hook speaker mute
• Qo.hook dialing

PAKRATT " Mode' PK·232

PAKRAn" Mode4 PK-64

AEA'S FINEST

~, (605)886.7314

. .. No,,· A,'ol/obl.. - F~" ..dolly Fa, Yoa!

Y OUR H AM D OL L AR GOES

F URTHER AT ..•

Call LITWri , .. LJ . T,><1..,-FLIT.. Quol"!
Y,," '11 Fi lld IJ. 10 b.- COLl r , ...IU • . "'""" led~..abl~

all d HUll" .1

STORE HOURS:
'·1 ' .M. lOTI

_VaT ..... . . ,U l
01'1. U TutDUI

_ , ., ' .M . IClII
a~.- ",_...."...::

PAL(\"1AR

R"DIO CA..LBOO~
RI TAO':

"'''"TEL E ~/:-,/G AI "

TEN ~TEC

TR IO-KENWOOD
UNAO' LLAfREV[ O
VAESU

Wnen 'I comes 10
FAST D ELIVERV H ONEST DEA LING .1"'0

PRO MPT,DEPEN DABLE ll£!...Y..!ll oac« UP
We [jo n l 1L1 S1 _o~efl t Se ,I _ VIE G IV E IT'

IC()1

J - ,,-
K,o,NTi:lONI[ S
KDk:
KLM
L"",5::fl
MFJ
~11 ~ I - P~)UCT5

n IR"'GE
~QS::LE',

BELDEN
BENCHER
BIRD
BUTTERNUT

CENT UR IO"
C ~5

(U:>'t:RAq

01 ,1,,"' ...
ENCCH'1
HUSTLER

CAll US
NOW!

WE SERVICE WHAT WE SElL

AtA
A~ I "lCO

....M[RITRO""
N1PH'i}i)L
Ai'1Ll SUDPl"
.....TE f,
A'lTEN"A

SPW Al.ISTS

"'STRQ!'l

B& '

Above all, we tully intend to ca rryon this proud tradition with even
more new product lines plus the same " fair" treatment you 've come
to rely on. Our reconditioned equipment is 01 the finest quality with 30 ,
60 and even 90-day parts and labor warrant ies on selected pieces.
And always remember:

'·,\M£I IO '5 MOST ImAiLI AMAnUI .... DIO DlAUI"

In 1937, Stan Burghardt (W0I T), because 01 his intense interest intVll"U~~~ SELL·TRADE
amateur radio, began selling and servicing amateur radio equipment New & Reconditioned
in conjunction with his radio parts business. We stand proud 01this H AM EQUIPME NT
long-lasting tradit ion 01 Honest Dealing. Duality Products and
Dependable " S·E·R· V·' ·C·E'"

Write today for our latest Bulletin fUse d Equipment List .
P.OBox73
182N Map6&

Walen-.. , SO 57201

CALL OR WRIT( FOR SPECIAL QUOTE

CIRCLE 92 ON REAOER SERVICE CARD
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edited by Richard Phenix

NTERNATIONAL

ety (PO Box 462, Dubl in 9, Ire
land) . The address is given in
case any ham c lub office r (or
member) wants to send for the
IRTS Yearbook for 1987/8 to see
an outstanding example of what a
club ca n do on behalf of the hobby
in genera l and its own members in
particular. 5·112 " x 8-1 /2 " on
glossy stock, 50 pages are oevct 
ed to fRTS information (regions,
license information. visitor licens
es, awards and winners, aff iliated
clubs' reports. the emergency
network. contest and fie ld day
rules , aSL services, repeaters,
band plans, and fRTS personnel ,
programs, and reports.] It is clear
that new and potential hams are
welcomed and get help from the
IRTS . (The last 50 pages list El
callsigns.) II you want to take a
stab at send ing your money for
one, figure out Ihe equivalent in
your currency for four pounds- 3
pounds 50 pence for the book and
50 pence for postage (surface
mail). Or write first-they may not
have extra copies avai lable.

The September issue lists rec
ommendations to Region I. IARU,
some of which are: For Packet Ra
dio a frequency shift of 200 Hz
should be used fo r 300 bau d
transmissions using FSK; for FM
AFSK Packet Radio a11200 baud,
audio frequencies of 1200 and
2200 Hz should be used, as in the
Bell 202 standard; the following
footnote shall be included in the
Standard for Dig ital Communica
tions: " It is recognized that in the
future higher data rates will be
achievable through the use of dif
ferent modulation methods. It is
recommended, rcwever. that in
all cases for the frequencies used
for com munication between the
user and a network access point.
the bandwidth of the transmission

John Felber K2BPR, in China .

tions) as Hans. He reports also
that he had a surprise gift from the
ARRL-it has made him an Asso
ciate Member for a year ending
next JUly. He thinks maybe the
honor came to him as a result 01

his becomin g a co rrespondent
with us. and says " Please be sure
to send my heartfelt grat itude to
the ARRL." Another report from
Han Dong will be published soon.

Germ an y . Han s-d u e rq e n
Schalk DJ8BT sends us intorma
lion about the 6th DARC FAX Con.
test. See box on page 94.

Gre at Brita in . S hortwave
MagaZine carried a four-page sto
ry on " The Biggest Radio Event In
The World " in its July issue
" The Dayton Hamvention 1987,"
by Rev. G.C. Dobbs G3RJV. It
was more than the title suggests:
G3RJV did his homework and
gives a delightfu l account of the
history of the event as well as a
complete description of the 1987
version. It also is complimentary.
" In doing or seeing what I wanted ,
I was never defeated by lack of
information or advice, just weari
ness."

Greece . Dr. Ag is Sarakinos
SV 1ACSIW5WB invites " any
one in the USA who speaks Greek
to join us (a group of former US
hams now living in Greece] on
14285 kHz every afternoon 1700
2200 Greek time." He also asks
associations of hams with corn
m on interests (handicapped
hams. Ro tary , Masonic , Boy
Scout. Red Cross. etc. hams) to
get in touch with him. Write him at
the National Technical University
of Athens. 4 Chiou, Chalandrt,
Athens, Greece 15231.

Ireland. Representatives from
El also reported favorably on the
Dayton event in the newsletter of
the Irish Radio Transmitters Soci-

21. 100-21.200. 21 .350-21 .370.
14.060-14.235. 7 .100-7. 120,
3 .525-3.590. Each station may be
counted twice on each band (once
for phone, once for CW): no net or
list operation . no crossrncc e.
Contacts must be in accordance
with operator and station license
regu lations. Ca ll CO ALARA
CONTEST (phone). and on CW
YLs call CO TEST ALARA and
OMs call CO YL Exchange: RS or
RST , serial number beginning
with 001, name; ALARA members
add ALARA member bef ore
name. Log s: Sing le log entry ,
date/lime (UTC) , ba nd, mode,
callsign worked, RS(T) & Serial
No. sent, d itto rece ived, name of
op work ed . po int s cl aimed .
Scores: 5 points for ALARA mem
ber contacted (logged, for SWLs):
4 for YL non-member contacted
(logged); 3 for OM contacted .
Double all points lor CW contacts.
Must sign logs, Showing your lull
name, callsign and address; no
carbons. must be legible: logs will
not be returned. Contest Manager
decisions final. Logs must be re
ceived by December 31, 1987, by
Mrs. Marlene Perry VK2KFO, 31
Cade ll SI. , Wentwo rth 2648.
N.S.W., Australia. A trophy will be
given for the highest aggregate
score over 5 years (1 983 on) of
any licensed YL op. Certificates
for top scores: overall; Australian
YL Novice CW; ALARA member
each country and VK call area: YL
non-member, each co nt inent;
OM , each continent: VK Novice ;
overseas YL Novice CWo

Brazil. Anyone lucky enough to
have worked Steve NN 7X I
PY1ZBH from last July 1 to 10
from his OX location on Fernando
de Noronha shOuld OSL by SASE
to PY1ECL, 86187 Cal/book . ac
cording to PY1CC- another re
port from whom will be published
soon. He covers the F de N DXpe
dition.

China . John E. Felber K2BPR
of International Intertrade Index
sends us this picture of himself at
the key 01B7MC, aboard the M.V.
Yangzijiang (Yangtze Rive r) at
Chongqing , with Cai Chu·ming, of
Shanghai's BY4AA radio cl ub.
The rig is a 200 Watt CW on 6.5
MHz.

Chang Han Dong, our People's
Republic of China correspondent,
reports that he now IDs himself on
the air (BY4AOM and other ste-
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ROUNDUP

Australia. Time fo r t h e
A.L.A.A.A. Contest again. (NOTE:
Austral ians: Use locally issued in
structions for additional neces
sary details!) Everybody eligible;
YLs work everyone. OMs work
YLs only: combined phone and
CW,0001 UTC through 2359 UTC
November 14 , suggested fre
quenc ies 28 . 100-28 .3 50 ,

NOTES FROM FN42

We now have an offICial Olympics
'88 correspondent (see Republic
of Korea, below), Any amateur re
dio Olympics information will be
welcome here, however. to be
shared with all readers , Mark en
velope for 73 International.

A report from VP2MO. printed
below, was received with p lea
sure-it had been some time
since he last wrote-and his ab
sence was explained in a casual
and offhand manner. He has been
busy " fitting into my new posi
tion, .. which turns out to be one
newly created to handle all of the
"aev-to-aev matters pertaining to
telecommunications " and report
ing d irectly to the M inister ofCom
munications and Works. This in
cludes, of cou rse, a ll amateur
radio matters. Congratulations to
VP2MO!

Four National Days in November.
I-Algeria and Antigua , 19
Oman. and 24-Zaire; five Inde
pendence Days : 3-Panama,
IB-Morocco, 22-Lebanon,
2S-Suriname, and 28- Albania.

Other notable days for you to
mention when you make those OX
contacts: 3---Cu"ure Day, Japan;
4-Flag Day, Panama; S-First
Cry For Independence Day, £1
Salvador; 6-Green March Day,
Morocco; 7-Dctober Revolution
Day, USSR; 8-Queen 's Birth
day, Nepal, and Remembrance
Day in Great Britain. /t is Remem
brance Day in Canada on the t nn
(which is Veterans Day, USA, and
Armistice Day in France), and in
Bermuda on the 12th.

On the 14th it is Dynasty Day in
Belgium; 1S-Volkstrauer Day,
Germany, and Proclamation of
the Republic Day, Brazil (and the
same in Yugoslavia on the 29th);
17- Army Day, Zaire; 2O-Revo
union Day. Mexico; 23-Labor
Thanksgiving Day,Japan; and the
24th is Thanksgiving in the USA
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VP2MO 's report will be continued
in a future issue. He shares his
feelings that hams everyWhere

held ,and a bank draft or oank-cer
tilied check for " the amount of
approx . US$7" made out to
" The Accountant General ." Be
sure to allow enough time so
that you have your license to
operate before you IBave on your
trip here. This is important, partic
ularly il you are bringing in any
gear. Allow more than a theoreti
cal minimum 01 two mcntne. The
longest part of the process is wait
ing for the check to clear- trea
sury regulations require this.IEdi.
tor's Note: Why not risk eight
bucks cash, indicating in your cor
respondence that you have done
so ? The risk is small, you 'll get
your change, and save a big slice
of time. This is free ar:Jvic6-so
feel free not to take iff ]

About obta ining a VP2M can
sign: The fact rema ins that it is the
intent of our local administration
to preserve all resident ceusrane.
but there is no hard and fast rule.
Each application will be reviewed
and deatt with on its own merits.
Unl ike other independent coun
tries, we have only the one prefix,
so differentialing between rest
dents and visitors we have only
the option 01the portable, which is
a common way of doing it, lntema
tionally . We do tend to lavorgrant
iog a VP2M call, however, lor visi
tors who come here regu larty lor
contesting , for example. We can
appreciate wanting to have the
feeling 01 " being a part of" some
other country by having a resident
callsign.

On the other hand. look at our
licensing system. All licenses ex
pire every December 31st and
have to be renewed at the begin
ning of the next year. (So do driv
ers ' and other ucenses} So, since
January 1 is a holiday. and licens
ing offices are closed, operating
(or driving, etc.j is technically ille
gal . If we operate on that day with
out a valid license is it legat? If
anyone works a VP2M stat ion on
that day and gets aQSL card , is in
valid for OXCC? You bel your ev
er-loving COAX it is!

The licensing authorit ies are
aware of the situation and anew it
to continue. To auow is to permit,
right? And does this adrninistra
tion have anyone else to satisfy
besides ilself? Hell , no, and it
couldn' t care less what anyone
else th inks. The administration
has NOT declared anyth ing about
this operating to be illegal. under
stand?

CHANGES IN VP2M-LAND

As mentioned in the Roundup
section. above, VP2MO is now the
officer in the Ministry ofCommuni
cations and Works who is resoon
sible for all ham radio matters.

With ham license mailers now
the re sponsib ility of one man
rather than one of several respon
sibilit ies 01 one individual. pro
cessing and dealing with amateur
radio matters has markedly im
proved, and it is the intent of the
Adm in istrat ion to conti nue its
good relationship with the ama
teur radio fraternity at large.

It has been noted. however, tnet
many persons have been using
Form " A" lor applying lor a permit
to operate here . This should be
discontinued , and the proper form
used. jsee illustration to guide
your creation of a dated letter of
application if you have no form).
Under 18, list only the other cal l
signs you may now possess-not
one that you want. Use space at
the bottom of the form for any spe
cial requests .

Mail the applicat ion along with
two recent passport-type photos,
a photocopy 01the present license

BRITISH WEST INDIES
MONTSERRAT

Errol " Bobbie" Martin VP2MO
POBox 773, Plymouth
Montserrat. British West Indies
Leeward Islands. Zone 8

cess to information about the
progress 01 technology in the
U.S.S.R. The PC markel in the S0
viet Union is expanding rapidly.
For example, over a mill ion micro
computers will be sold in the Sovi
et school system in the next three
years. lOG's Axel leblois said,
" There is clearly a serious com
mitment in the Soviet Union to en
act economic re lorms, and to
bui ld successlul relat ions with tor
eign partners ."

Zimbabwe. Jamboree of the Air
operators note: 1987 is the 75th
Anniversary 01 the G irl Guide
movement, so JOTA stations will,
no doubt. give this event etten
tion; watch lor Zimbabwe.

The new 12 Award is now avail
able. All OX stations work 5 12s;
Zone 38 stations work 10; 12 ste
lions work 15. Any band , any
mode. Send US$1 .00 or 10 lACs
with certified log extract (noQSLs)
to Z2 Award , PO Box 2377 ,
Harare, Zimbabwe.

Germany did a line reporting job.
Manuel F. Calero 14CMF of the

lARS Reciprocal Licensing Unit
(Via Giorgione. 16-40133 Bo
logna, Italy ) tells us of the first re
ciprocal agreement to be signed
with a co untry in Central and
South America: Venezuela. He al
so sends " Terms and Cond i
tions" lor temporary licenses lor
foreigners , effect ive July 1987.
Too long to report on here, they
may be obtained from the address
given above or. more rapidly, Irom
the ARRL in Newinglon.

U.S.S.R. An historic publishing
agreement has been reached be
tween the U.S.S.R State Commit
tee lor Pub lishing and Printing
and the International Data Group
(lOG- parent company 01Wayne
Green Enterprises) of Framing
ham, Massachusetts. PC World
U.S .S .R. will be published begin
ning in earty 1988 as a }oint opera
tion 01 Radi o i Svyaz and lOG
Communications. This is a pio
neer i mpl e men ta tion 01 the
Supreme Soviet Decree 01 Janu
ary, 1987, on jo int ventures . As
the world 's lead ing publisher of
computer-rel ated newspapers
and magazines (90 . in 33 coun
tries), lOG states that its 14 mill ion
readers will benefit by direct ac-
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should not exceed 12 kHz. t.e., the
bandwidth of an FM channel with
25-kHz spacing . For links be
tween packet network nod es .
higher data rates and larger band
widths may be used . For such
high speed (greater than 1200
baud) links, FM AFSK is not pre
lerred." With respect to band
plans: In the " usage" section of
the 144 MHz bandplan, the sec
tion 144.625 to 144.675 MHz shall
be designated " Digital Communi
cation." AFSK FM modulation
shall be al lowed in th is sec
tion....ln the " usage" sect ion of
the 432 MHz bandplan. the toacw
ing sections shall be designated
" D ig i t a l Communication" :
430.600-430.800 MHz, 433.625
433 .775 MHz. and 438 .025
438.175 MHz....145.225 MHz (S9)
shall be added to the 144-MHz
bandplan as an FM simplex fre
quency .

Itary. 10 meters is coming back,
and Mario Ambrosl 12MQP, now
Secretary General for the Italian
Amateur League [Many congratu
lations! ) rem inds us about the
IY4M Beacon Robot-the Mer
coni Memorial Beacon Robot. For
lull part iculars, see this column in
the February, 1987, issue 01 this
magazine, where DJ3NW of West
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MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (617) 372-3442

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Only Mark 4 gives you
Message Masten ". real speech • voice
readout of received signal strength.
deviation. and frequency error • 4
channel receiver voting • clock time
announcements and function control . 7
helical fil ter receiver . extensive phone
patch functions. Un like others, Mark 4
even includes power supply and a
handsome cabinet.

Calt or write for specifications on the
repeater, controller , and receiver winners.

TELEX; I 4932256 KENDECOM
FAX: I61 n n n 04

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instant ly in solid-state memory, Perfect for
emergency warnings, club news bulletins. and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

2 meters 220 440

a ltCLE 215 ON RUOfR SERVIC£CAJlO

For your best price on

KENWOOD, YAESU, ICOM and

all MAJOR BRANDS dial

800·227·7373

COLORADO
COMM CENTER

303-288-7373

525 E. 70th Suite lW

COOS Welcome

Denver, CO 80229
aRCU: 1U ON READER Sl:RVIC£ CARD
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must have better manners on the
If ir and promote friendsh ips
around the world,

APPUCAnoN FOR A LICENSE TO OP
ERATE AN AMATEUR RAOIO STA.
noN-I,l()NTSERRAT, WEST INOIES_____ _ _ _ _ _0."'"
1, Applicant', .......,
2, Homeadd.-,
3. B,rtllda1e,
.. PIeo!t of 81fth :
5 , Neloonailly'
6, Emence: [Copy 01 p-ssport Of blrth
C&f1>locelel
7,C.... 01 amal... 1icenM held ,
________ OAe,t·U$lGN

8 00 vou hold anyOlhef Ila100n lice.....7
Lisl' [See Ie_I]
9~ 11..1iOn Iogoloonon~·

rlt
10 , Amahturbuldll'proposed lot use:

~~;;;;;~~::.::~......Mv,mum inpu1 pow&r

11 ,0 II ~I '9l00n 01 redlO Iqwprnetlt wIloich
..-ill be broughl 1o I,lon,,...,...,Of used '
12 , E~inla1"' 1i.... 0I ..tnII"'·
I HERE BY OEC LARE THAT THE
ABOVE IS A TRUE STATEMENT, THAT
I UNDERSTAND ANO WILL ABIDE BY
AlL LICENSE TERMS, PROVISIONS,
CONOITIONS, AS PER RULE 3 OF THE
TE LECOMMUN ICATIONS AC T OF
19.a9-REVISEO EOITIONS OF THE
" LAWS & ORDINANCE CAP 192 OF
1959 OF I,l()NTSERRAT,"
Name of AppIicanI (pnnt Of lypI)

Signa1utfl 01 App!oeanl
0...

REPUBLIC OF KOREA

ByontFjoo Coo HLSAP
PO Box 4 , Haeunda8
Pusan
Korea 607-04

We are naming HLSAP as a Spe
cial Olympics-88 Correspondent
for this column; his callsign for the
period of th e gam es will be
HL88AP. (For more information
about HLSAP see this column for
April, 1987.) FOllowing is his first
dispatch to us.

The Ministry of Commu nica
tions (MOC) of the Republic of Ko
rea (AOK) has made the following
pronouncements: The basic ob
jective of amateur rad io station
support for the 1988 Olympics will
be to provide mobile operation of
Hl8N , HL8A , and Hl8V at
Olympic Hall, Olympic Village, and
the Stadium . From September 1 to
October 5, 1988, HL8N will use the
call 6K88S0G (Seoul O lympic
Game), HL8V will use 6K88KOG
(Korea Olympic Game), and HLBA
will use 6K88A lor special opera
tions .

Other club and individual ste-

lions may use 88 in thei r calls. Any
holders of amateur licenses can
operate with those three stations
lor communications back to their
own countries (aSP). Other HL
stations that have registered with
the Central Office can transmit to
co mmunist ccu nt rtes except for
North Korea, bul only Olympics in
formation may be transmil1ed .

SWEDEN

Rune Wande SM.cOP
Frejavagen 10
S-15500 Nykvam
Sweden

29 MHZ FM REPEATERS

Communical ion through tn e
help of repeaters in Sweden is
now a reality on the lO-meter ama
teur band , The Swedish licensing
authority has approved six re
peaters on a trial basis up to De
cember 31 ,1988. So far mere are
only lwo separate pairs of fre
quencies for them. Receiver (AX)
input is either 29.560 or 29.580
kHz, and the transmitt er (TX) is
100 kHz higher, 29.660 or 29.680
kHz.

The repeaters in Sweden (also

00 VHF) are identified by the club
prefiX, SK, followed by the num
ber for the call area and the letter
R. The last two leiters in the suffix
identify a specitie repeater. (A
simi lar call . but with the prefix
SM-e.g., SM5AKN-would be
long to a private ham operator.)

The SK5AKN 29-MHz FM re
peater has been in operat ion
since April , AX 29.580 and TX
29.680. The AX locator is J089JK
and the TX is J089KK, which is
just outside the city of Strangnas
at the Lake of Malaren. They are
interconnected by 1,000 meters of
telephone wire. TX power is 73
Watt input and the RX includes
the In-Channel Select (ICS) sys
tem lor excellent separation of
channels and increased sensitivi
ty. This repeater is run by the radio
club, Eskilstuna sanceremetorer
SK5LW.

Other repeaters in operation
are SK6AIC (29.560 129.660) run
by Vasa Radio Club SK5DG in AI
ingsas, and SK6AFQ (29 .580 I
29.680) in Gothenburg, both on
the southwest coast of Sweden.
To activate these repeaters, you
need a 1750-Hz tone. Try to whis
tle-that should work , too.1II

(SM OCO P's report will con
tinue next month.)
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Call _

PC/Zip _Pro v.lState _

Expires _
Bank . No. Expires _

The American Radio Relay League

225 Main SL Newington, CT. 06111 USA

- ,- - - - - - - - - - -

MEMBERSHIP APPLICATION
N ame
Street _

City _

BENEFITS FOR YOU
aST, aSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

S25 in U.S. S33 elsewhere (U S runds) licensed amateurs, or age 65 or over, upon submltlirtg
proal of age, may request the special dues rate 01 S2Q in the U S S28 elsewhere, In U S funds)
Per.lons age 17 and younger may qualify for 5peC181rates, wnte lor appIica1lOO,

For postal purposes. lilly percent of dues is alloca ted to OST, the balance for membership.

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

96 73AmateurRadio e November , 1987



Jim Gray WI XU EEB

-

$79,95
+ $4. UPS

TOLL FREE: 800-368-3170

ELECTRONIC EQUI PME NT BANK
516 MILL ST REET , N.r.
VIENNA, VA . 22180
VA. ORDERS: 703-9 38 -3 350

DIP METER!

CIRCLE 43 OPrl REAOER SERVICE C"RO

• MEASURE AN UNKNOWN CAPACI TANCE.
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A DI P MET ER CAN BE USED FOR
ADJUSTMENT OF RADIO EQUIPMENT
AND ANTENNAS. WE OFFER THE
DM406J DJP METER FULLY
ASSEMBLED. NOT IN KI T FORM.

• US E AS A CW/ AM 1\10DULATIO:"i MONITOR.

• MEASURE AN UNKl"OWN I NDUCTAl"CE.

• USE A CRYSTAL IN PLACE OF COIL FOR
MARKER GENERATOR/X'TAL CIIECt\ER.

P ric. ok . pec iC",.. t ;.." • •.,bj.d to .han,".

• USE AS A SIGNAL GENERATOR TO
ALIGN RECEI VER S.

• USE TO MEASURE RESOSA:"CE OF
ANTENNAS OVER A RANGE OF
1.5 MHz TO 250 Mllz.

• MEASURE TANK CIRCUIT RESON ANCE.

THE DM406J COMES WJTH 6 PLUG IN
COlLS COVERING A FREQUENCY RANGE
OF J.5 MHz TO 150 MHz. T HE DM4061
USES A 9 VOLT RATTERY (lNCLUDED ).

IN SHORT. EVERYTHJNG YOU NEED
IN A PORTABLE HANDHELD UNIT FOR
BENCH OR FlEI!J ADJUSTMENTS..\/ORE
USES DETAILED IN THE RSGB HANDBOOK
PAGES J8.J5 TO J8.11

• MEASURE FIELD ST REl"GTIl.

• USE AS AN ABSORPTION FREQUEl"CY
METER TO ALIGN TRANS~lIlTERS•
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EASTERN UNITED STATES TO:

A '" Next h~her frequency m.y also be useful.
B= Dllflcull circuit this period.

FI~t letter '"' night wav... Second '" day weves.
Q .. Good. F "" Felr, P '" POOf. * - Cha~ 01 solar lI.r85.
I:: Chance of 8uror8.
NOTE THAT NIQHT WAllE LETTEIil NOW COMES FIRST.

Du ring many days ctme month. be on the alert fOf VHF openings
E~pect HF ccootcos for the first two weeks 01the month 10 be fair to poor_ The

geomagnetic field will be unsenled 10 ec nve . with storm ccootoos possible on or
near the l si and 2nd, and again on the 9th and 10th.

The second two weeks of the month are likely to show improved conditions lor
HF propagat ion . with the geomagnetic field less active, e_rep! for the 23rd . 24th,
and 25th. when condItions are likely 10 be poor agaIn for the ned few days .

In gen eral , November is a good month for HF propagation with seasonal noise
levels 'ar below those 01 the summert ime, Early darkness will insure e_ce llent
activlly on the lower HFbands 160 through 40130meters during the evening hours,
with 10 meters closing first . On some days. 15 and 20 meters will remain open into
the late evenIng hours, local time.
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,," - n" M O '"" ~ SA'

1 2 3 4 5 6 7
P P P-F F F-P ,

8 9 10 11 12 13 14
F-P P P F F F-G G

15 16 17 18 19 20 21
G G G-F F F-G G G

22 23 24 25 26 27 28
F P P-F F G G F

29 30
F-G G



DEALER DIRECTORY
CALl FOR:" IA

Burba nk
New HA M store open and ready to make a
DEAL. We carry all lines. ship UPS. and
arc open Sunday . A·TECH EL ECTROS
ICS, IOJ3l1oll,y"nod \\'a)'. Burbank CA
9 1=": ' IH I 8) ·~5·9203.

San JOS{"
Bav Area's newest amat eu r radio store .
r ~ ... & used amateur radio sales & service.
we feature Kenwood . ICO M. Azden. Yae
H I, Ten-Tee , Santee & many more . Shaver
Kadin , Inc. , 1775A S. Winchester Rhd .•
C ampbell C A 95008; 408·370.-6665.

IlELAWARE

New Castle
Factory authorized dealer! Yacsu . ICO M,
T en-T e e . KDK , Kenwood , AEA ,
Kantronics. Santee . Full line of accessories.
No sales tax in Delaware . One mile off
1-95 . Delawa r e Amat eu r Su p ply , 71
:\leadow Road. Sew Casue DE 19720;
302-328-7728 ,

wilmingt on
Del aware ' s friendliest bam sto re. Also
Shortwave supplies Amateur & Advanced
Cornmuntceuons, 3208 Concord Pike.
Wilmi n~ton DE 19803; 302"'78-2757.

FLORIDA

Miami
Casa Marconi, Inc . Pre-owned communi
cations equipment . We do repairs. Send
SASE for pr ices. Casa ~Iarconi . Inc. ,
7189 SW 8th Street . ~Iiami FL 331....;
305-26-l-8443; 305-264-8443.

HAWAII

Honolulu
Ke nwood , (C O M , Yaesu . Hy -Gain.
Cushcraft , AEA , KLM , T ri-EX Towers,
Fluke . Belden , Astrcn . Etc . 1I0,"OLULU
ElECTRO,"ICS. 819 Keea umolu Street.
Honolulu III %814; 808·949·5564.

IIlAHO

Preston
Ross WB7BYZ has the largest stoc k of
amateur gear in the Intermountian WCSI and
the best prices . Call me for all your ham
needs. Ro...\ IJistributing . 78 So. State.
Preston II) 83263 ; 208--852-0830.

MASSAC HUSETTS

Littleton
Reliable hamstorc servicing New Engla nd .
Full line of kenwood and ICOM stocked
and serviced . AEA, ARRL Publications,
Anphenol. Alp ha Delta. Austin, Avann.
Alineo, Ame co . Ven ture . B&W .
Cushcraft, Carol Cable, Daiwa . Hustler.
KLM. Kenpro, Larsen , Rohn, RF Con
cepts. Tokyo Hy-power. Trac Keyers. vi
broplex . Welz , CIC . Tel -Com . lnc., 675
G reat Road (Rt. 119) Littleton MA 0 1460;
61748fJ.3-WO. (3040) .

~II:":"ESOTA

Robbinsdale
Kenwood . ICO M, Ten-Tee . Mon .-Fri.
9a.m.-6p.m., Sat. 9a.m .-5p. m. Tr'Ii'T Radio
Sales, 4124 West Broadw ay, Rnbhins
dal e :\IS 55422 (:\t P LS/ST. PAUL); Toll
Free 800·328-0250. In l\1N 612-535·5050.

SEW HAMPSHIRE

Dt-rry
Serving the ham community with new and
used equ ipme nt. We stock and service most
jamor line s : AEA, Ast ron , B&W ,
Cushcraft , Encomm, Hy-Gain , Hustler ,
ICOM, Kenwood , Kl M, Larsen, Mirage ,
Mosley; books, rotors, cable and connec
tors . Business hours Mon .-Sat. 10-5,
Thursday 10-7 . Closed Sun./Holidays .
Rivendell Electronics, 8 Londonde r ry
Road . Dt-rrJ [10;11 03038; 603-434-5371 .

NEW JERSEY

Lynd hurst
Finally a ham store in NJ . Located 104 mile
south of Rt. 3. Mon .-Wed. 11 :30-7:30 .
Thursday 11;30-9 , Friday II :3Q.-7: 30 , and
Saturday 9-3. Visa/Me . Abaris Systems,
276 Oriental Place. Lyndhurst NJ 07071;
201· 939.0015.

:"EWYORK

jamestown
Western New York 's fi nest amateur radio
deale r featu ring IC O M- La rsen- AEA
Harntronics- Astron. New and used gear.
VHF Com mu nications, 9 15 Nort h Mai n
St.• j amestown SY 14701. (7 16)~5.

New York
New York C ity' s Largest Full Service Ham
and com mercial Radio Store . BARRY
.:LECTROSICS, 512 Broadway, New
York SY 10011; 212·925-7000.

:"ORTH CAROLL'iA

G reensboro
9a. m. to 7p. m. Closed Monday.ICOM our
speciality-Sales & Service. f&:\t ELEC·
TROl\lCS , 3520 Rockingham Road.
G reenshoro SC 27407; 919·299·3437.

01110

Colum bus
Central Ohio 's full-line authorized dealer
for Kenwood. ICOM , Yeesu , Ten-Tee,
Info-Tech , Japan Radio , AEA, Cusheraft,
Hustler, and Butternut. New and used
equipment on display and operational in our
4000 sq. ft. store. Large SWL department,
100. Universal Amateur Radio. 1280 Aida
Drtve, Reynoldsburg (Columbus) OH
43068; 614-866-&267.

PES S SYL"ASIA

Trevose
Same Locatio n fo r over 38 yea rs .
Hamtromcs. Div. of Trevose Electronics .
4033 Brownsville Road . T revose P A
1~7; 2 15-357-1 .aoo .

TESSESSEE

Memphis
M-F 9-5; SaI9-12 ; Kenwood. ICOM , Ten
Tee. Cushcraft, Hy-Gain. Hustler, La rsen,
AEA, Mirage , Amemron, etc . l\t EM PH IS
AMATEU R ELECT ROSICS. 1465
Wells Stal ion Road . Memphis T N 38108;
Call Toll Free: 800-238-6168 ,

TEXAS

Dallas
In Dallas since 1960. We feature Kenwood ,
ICOM , Yaesu. AEA. Butternut , Rchn,
amateur publications, and a fulliine of acces
sories. Factory authorized Kenwood Service
Center. E lec tron ic Center. Inc•• 2809
RossAn•• I>-.dla... TX 7520 1; 21....52~2023 ,

Houston
Christmas?? Now?? MADlSOS ELEC
T RO!'l ICS S UI-PL Y. 3 621 Fannin.
Houston TX 7701l-a ; 713-520-7300.

DEAI.ERS: Your company name and message ca n contain up to 25 words for as little as SI99 yearly (prepaid), o r S50 for three months
(prepa id). No mentio n of mail -order business permitted . Directory text and payment must reach us 60 days in advance of publication. For
example . advert ising for the January ' 88 issue must be in our hands by November tsr. Mail to 73 Amatt'ur Radio . Suzanne DesRochers,
WGE Center. Peterborough . NH 03458.
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Juns
Call S
Call S
Call $
Call S
Call $
Call $
Call $
Call S
Call $
Call $
Call $
Call $
CalI S

Call $
Call S
Call S
Call S
Call $
Call $
Call S
Call $
Call $
Call $
Call S
Call $

Call S
Call $
Call S
Call S
Call $
Call S
Call S
Call S
Call $

995 .00
1895.00
459.95
579.95
299.95
359.95

1095 .95
479 .95
599.95

1G-735
IC-761 New Top of Line
IC·735 Gen. Cvg. xcve
1e-751A Gen. Cvg. Xcvr
R7000 Gen. Cvg. Rcvr .
R71AGen. Cvg. gcvr.
IC·28A1H FM Mobile 25w/45w
IC-37A FM Mobile 25w
1C-900 Super Multi Band Mobile
IC-Q4AT UHF HT
IC-48A UHF 45w
1C-38A FM Mobile 25w
IC-02AT FM HT
IC-IJ2AT Micro HT

FT 757GX
FT-757 GX Gen. Cvg. Xcvr
FT·7674 Band New
FT·211RH
FT·290A All Mode Portable
FT·23 RITI M.ni HT
FT·209AH AM Handheld 5w
FT.726R All Mode Xcv r
FT727A 2Mf7OCM HT
FT2700AH 2MI7OCM 2Sw

Say you
saw it

by Larry Ledlow, Jr. NA5£

trying to find a redeeming feature. Emphasize
unique features 01 a project or begin with an
interesting anecdote . Grab your readers ' at
tention immediately, or after a few paragraphs
they' ll ask, "So what?" .

Pick your audience and stick 10 a particular
level of delivery. Unless your subject has gen
eral interest, you're wasting time trying to
write for the whole spectrum of readers. It you
write about a project tha t any Novice can
build, then stay with that leve l. If you write a
tutorial on phase shift keying, then you proba
bly want to aim a nme higher. Two things will
alienate readers taster than anyth ing else: in
sulting their intelligence or writing far above
their level of abi lity.

Make your delivery in a clear, concise man
ner. l ists, outlines, and good phOtographs or
diagrams always help the reader visualize the
subject. Avoid asides thai may distract the
reader.

•
In

73!

Let' s Communicate l

You will see many fine changes on the
pages 01 73, and I encourage would-be au
thors and long-time contributors to help us
make these changes. If you have an idea for
an article, please propose it in a lener with an
outline. Call me on the telephone, and ret's
discuss your idea. I also recommend that you
request a copy of our editorial calendar so you
better understand our plans .

I expect you to find 1988 issues better than
ever. We'll cover better construction topics
but also humanize the hobby a bit more .
Watch for issues focusing on satelli tes, digital
communications, public service and educa
tion, packet, automatic control of your shack,
trouble shooting, OAP, OX, antennas , propa
gat ion, and much more.

Drop me a line or give me a call. See you on
Ihe air, and hopefully in the pages of 73.

III

P-ED

Tips tor Authors

Half the tale is in the telling. I know most of
you don't supplement your income much by
freelance writ ing , much less make a full -time
job out of it. I have some pointers, though, that
may help you make a sale or tWO with your
manuscripts .

You prObably wouldn ' t write something
down jf you didn 't think it was interesting or
exciting . You write an art icle because you
want to share the Information with lots of peo
ple, not to mention your desire tor a few extra
dollars. Make a list ot the things that excite you
about your subject and reaso ns other peop le
may want to read about it. Then build that list
into an introduction tor your art icle . Make your
points immediately and up Iront, or most read
ers won't slog through the rest at the text

SO WHAT?

I used to be a nol-so-humbfe civil servant. No
kidding! Earlier th is year I conducted a

meeting in a microscopic, windowless confer
ence room with three other bureaucrats; my
boss, my boss' boss, and a fellow who wanted
10 be my boss. Frankly. I didn't want 10 work
lor anyollhem. No wonder I felt a little claus
trophobic.

The Turning Point

The meeting began innocently enough. I
just wanted to ten everyone what a great tob I
had done on a project that held very littl e inter
est for me. You know. One 01 those rve-eone
great-thin gs· when· is·my-nex t-promOlion
meetings. Trouble popped up after about live
minutes. My boss' boss-a fellow with an
amazing overabundance 01hair on his head
decided he didn't like the connotations of a
particular phrase buried in a paragraph of a
subpart of an attachment to the annex 01the
test plan. Stifling a yawn? So was I. " Right'"
my boss said: " We'll change it right away."
Then he went back to sleep. He really meant I
would make the Change.

I guess I missed something. I ccoc n't see
why I had to change anything. " Why?" I sim
ply asked . The explanation that followed
stretched my imagination and patience to
their outer limits . (I th ink that's why the head
cheese had so much hair. He thought too
much.) After fifteen minutes of struggling to
follOw a logically convoluted argument 1 just
had one more question . "So what?"

Everyone sat back , stunned and eyes agog .
The smallest man in the room licked his lips.
He hoped his chance to get me under his
thumb had come. It 's that simple . Those six
jeners and just the right inflection, coupled
with cettam physical expressions for ernpha
sis , marked a turning point in my previous life
as a bureaucrat.

I didn 't make the change. I didn't get pro
moted. I did n't go to work for the short man. I
came to work for Wayne Green instead.
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And (\ID, unlike most mobiles,
they're built for simplicity.
Because the last thing you need
is a radio that interferes with
your driving.

World·c1ass operation.
WithourIT757GX ~!ark II,youre
ready to tackle the HF bands
with all the full-featured per
formance an experienced
operator demands.

Plus, when you upgrade to
General Class, you won't have to
upgrade your radio. Because
with the IT757GXMark II,youve
already started with the best.
It's a great 111Iy to get maximum
HFperformanceforyour dollar.

Thne in to Yaesu. You\--e
earned your ticket to the exciting
world of amateur radio. NOIv,
discover the exciting world of
ham radio technology.

Yaesu's all theticketyoull need.

can really take seriously.
The IT33R fi ts easily into

yourjacket pocket. But unlike the
others, it features microproces
sor control for quick,simple,and
surprisinglyintelligentoperation.

And what other mini HT
features five -watt output, a
rugged aluminum-alloy case,
and rain-resistant seals?

lWo for the road. Our
220-MHz F'T-311RMand 1.2-GHz
FT-2311R are two of the most
popular mobiles for (\ID popular
reasons.

One, they'rebuilt forperfor
mance.With slickmicroprocessor
controlled functions to get you
around fast. And far.

You've made a
great start. No~ letYaesu

II getyougomg

,\
~\).. o~

0~~

Yaesu USA17210 Edwards Road ,Cerritos, CA90701 (21:3) 404 -2700. Repair Service: (213) 404·4884. Parts: (213) 404 -4847.
Yaesu Cincinnati Sen -ice Center 9070 Gold Park Drive, Hamilton, on.. 50U (513) 874-3100.

Pril.?~ and specilil:2tiOlI5lubject IOdlangt' "'ithout ncuce.
CIRCLE 1&5 ON RE ADER SUYICE CARD

Finally. The220-~I Hz, 1.2-GHz,
and lu-meter phone bands are
open to Novice operation.

And to work these bands,
Yaesu's offering you a complete
range of innovative HF, '>1IF,
and UHF radios. Each with per
formance that Novices-and
Extra Class operators, too-can
reallyappreciate.

HT power perfected,
There's a good reason youll find
the 220-MHz FT-109RH on
more belts than any other. It
simply out-classes the rest.

With a powerful five watts
to get you out. Abattery saver to
keepyougoing. And awealth
of microprocessor-controlled
features you'd expect only from
a radio many times its size.

HT power in its smallest
form. Finally,

a miniature
HTthat you
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KENWOOP U.SA CORPORATION
2201E.Oornll'lguez St..long aeaetr.CA 90810
P.~BoJl; 2,?745, LoogBeadl;.CA.90801-5?46

~

KENWOOD

Optional Accessories :
• PB-1: 12 V. 800 mAH NICd pack lor 5 W
output · PB-2: 8 4 V. 500mAH NICd pack
(25 W output) · PB-3: 7.2 V. 800 mAH
NiCd pack (1.5 W outoun - PB·4 : 7.2 V.
1600 mAH NICd pack (1.5 W output)
• BT·5 AA cell manganeselalkahne battery
case ' BC-7 raPId charger 101ea.i 2. 3.
Of 4 • BC·8 compact ballery charger
• SMC-30 speaker mcroonone - SC·12. l3
soil cases ' RA·3, 5 telescoping antennas
• RA-8B StubbyDuk antenna ' TSU-4
c ress decode urvt - VB·2530: zm. 25 W
ampl.f>er (1·4 W mput) · LH-4, 5leathel
cases ' MB·4 mobile o-eceer- BH·5
swivet mount · PG-2V extra DC cable
• PG·3D cigarette lighter cord with filler

• Large, easy-to-read multi-func
tion LCD display with night light.

• Audible beeper to confirm key
pad operation. The beeper has a
unique lone for each key. DTMF
momtor also Included.

• Supplied accessories ; Belt hook,
ru bber flex antenna, PB·2 standard
NiCd battery pack (for 2.5 W ooer
anom. wall charger, DC cable .
dust caps.

Complete servICe matll,lals are ava'laOIe lor a" KenWOOd rranscelvers and maSl eccesscees
Spec,fcal<lr15 and p rICes are sub/eel to cnange ...lfllOur r>(ll tt:t' or o b lrgal/Ol1

Kenwood brings you the
greatest hand-held trans
ceiver eyerI More than just
"big rig performance: the
new TH-215A for 2 m, TH-315A
for 220 MHz, and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of easel
• Wide receiver frequency '8nge.

Receives from 141-163 MHz.
Includes the weathe r c hannels!
Transmit Irom 144-148 MHz.
Mod ifiab le to cover 141·151MHz
(MARS or CAP permit req uired).

• TH-315A covers 220-225 MHz,
TH·415A covers 440-449 .995MHz.

• 5,2.5 , or 1.5 W output, depend 
ing on the power source. Sup
plied battery pack (PB-2) provides
2.5 W output. Optional NiCd packs
for extended operation or higher
RF output available.

• CTCSS encoder built-in. TSU-4
CTCSS decoder optional.

·10 memory channels store !!!L
oHset , in 100-kHz steps.

• Odd split. any frhienCYTX or
RX, in memory c anner~O :'

• Nine types of scanning! lnctuc 
ing new " seek scan" and prior
ity alert. Also memory channel
lock-out.

• Intelligent 2 -way battery saver
circuit extends battery life. Two
battery-saver modes to choose.
with power saver ratio selection.

• Easy memory recall. Simply
press the channel number!

• 12 VDC input terminal for direct
mobile or base station supply
operation. When 12 volts applied.
RF cctoutrs 5 WI (Cable supplied I)

• New Tw ist-Lok Positive
Connect - lock ing battery case.

• Priority alert function.
• Monitor switch to defeatsquelch.

Used 10 check the frequency when
CTCSS encode/decode IS used Of
when squelch is on.

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers
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