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"01 all the possible radios, I chose
the ICOM IC·735for myCQWW QRP
world record attempt.'

Dam,. EsMnan lOss. 'HaItI Hql CAP~

·1987 COWW SSlI IPJ2FRI"
-1 966 CQWPKSSB IK7$S'WH6J
-1966 ARRLOXPHONE &cwIK7SS KIill]

ICOM's IC·735 is the world's
most popular HF transceiver. With
the highest performance, smallest
size. and best customer satisfac
tion of any HF transceiver. the
IC-735 is the winner 's choice for
fixed, portable, or mobile
operations.

• Field Proven 100W Transmitter
wit h lOO~ duty cycle. Proudly
backed with !COM's full one
year warranty.

• 10SdB Dynamic Range Receiver
includes passband tuning, IF
notch, adjustable noise blanker,
and semi or full CW QSK.

• Conveniently Designed. Measures
only 3.7'11 by 9.5"W by 9"'0.

• Optional AH·2 Automatic Tuning
Mobile Antenna System covers
3.5MHz-30MHz and tracks with
the IC·735'5 tuned frequencies.

• All HF Amateur Bands and Modes
plus general cover~ge reception
from IOOKHz·30MHz.
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• 12 Tunable Memories operate and
reprogram like 12 separate
VFO·s. Supreme flexibility!

Additional Options: SM-lO
graphic equalized mic. PS-55 AC
power supply, AT·150 automatic
antenna tuner for base operation .

ICOM'sIC·735••• a proven win
ner for reliable worldwide HF com
munications. See it today at your
local lCOM dealer.

o
ICOM
ICOM America, Inc .
2380 116thA~ N.£., Bellevue, WA 98004
Customer Service Holllne (206) 45-4·7619
'6150 Preml9l' Drive. Sude 12$, Irving. TX 75063
1m Phoeoi. Par1<way, Sude 201. AUanta, GA 30349
!COM CANADA. A DivisiOn of ICOM America, Inc.•
3071 - tiS Road, uoas,Richmond. B.C. V6X 2T4
All , t,t.-;l Ilpec:llll;atlon, ,ubjKt 10t;hnge wlthoul not ice O'
obllgatlon_AJIICOM radio' IIlgnllkantly nCMd fCC
regu"tlonl llmlt ing ,puriou, ....lsIIlonI. 73S l it.
'final cont..t .....tts pending.
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LOOKING FOR AN AUTOPATCH
OR REPEATER CONTROLLER?

Auto-dialer
Last number redial
Hook flash
Programming keyboard
Programming digital display
Noise fil ter
Regenerated DTMF dial ing
DTMF decode LED
Selectable VOX si mplex, sampling si mplex,

duplex and repeater contro ller operat ing modes
Number of keyboard selectable sampling

mode VOX enhancement ratios
Operates through repeaters
Method of connection to base radio

CPU program memory
Busy signal disconnect
Dialtone disconnect
Selectable three digit repeater mode on/off code
Remotely controllable internal aux relay
Optional cress board available
Optional voice delay board available
Warranty

PRIVATE PATCH V 51QSA·1I 510SA

90 phone numbers None None
Ves No No

Ves No No

Butlt-ln Plug-in None
Ves No No

5 pole 2 pole 2 pole
Ves No No

Ves No No

Ves No No

8 2 None
Ves No No

Internal Internal Interna l
or External On ly Only

8k 2k 2k

Ves No No

Ves No No

Ves No No

Ves No No

Ves No No

Ves No No

1 Year 6 Mo. B Mo.

When you compare Private Patch V to the
competition, the choice is clear!

ADDITIONAL FEATURES

• USER PROGRAMMABLE CW 10
• DIAL ANV PRE·SELECTED NUMBER BV PRESSING

THE MIC BUnON FIVE TIMES.
• COMPLETE PATCH STATUS BEEPS
• FRONT PANEL STATUS LEOS
• HALF DUPLEX PRIVACY MODE (With beeps)
• SELECTABLE CONNECT CODE 1·5 DIGITS
• SELECTAB LE TOLL OVERRIDE CODE 2·5 DIGITS
• SELECTABLE DISCONNECT CODE 1·5 DIGITS
• SELECTABLE TOLL RESTRICTION:

..... First digit lockout
..... Prefix lockout
..... Dig it counting

• SELECTABLE ACTIVITYfTlMEOUT TIMERS
• RINGOUT

(Receive you r ca lls in the mobi le)
• RING COUNTING

(Aingout alerts after pre-selected no . o f rings)
• REMOTE BASE

(Use your base rad io from any tel ephone)
• LAND TO MOBILE SELECTIVE CALLING
• INTERNALLY SQUELCHED AUDIO
• MOV LIGHTING PROTECTORS
• SELECTABLE TONE OR PULSE DIALING

/ ? 7 ?CONNECT SYSTEMS INC.

Private Patch :2:
•

Note built-in programming keyboard and digi tal
display just above keyboard.

2064 Eastman Ave. #113 . Ventura, CA 93003
Pho ne (805) 642-7184 • FA X (805) 842·7271
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Group A

o Frequency acc uracy. ± . 1 Hz ma xrmu m • 4O"C to + 8SOC
o Freque nc ies to 250 Hz available on special order
o Continuous tone

Group B
TEST·TONES: TOUCH·TO NES: BURST TONES :

600 '''' uos 1600 '"''' 1150 2400
'00) 770 ",. "50 '900 2200 24SO

' 600 ." 1477 1700 "50 22SO 2600
2175 94 ' 1633 1750 zoco "OIl 25SO,,'" '800 1100 "50

67.0 xz 9 1,S U. 118112B IS6 ,7 SA
71,9 XA 94 ,8 ZA 123.0 3Z 162,2 SB
74 4 WA 97.4 ZB 127.33A 167.96Z
nOX B 100,O lZ 131 II 38 173.86A
N ,7SP 103 ,S IA 136.S4Z 1'19,96B
82 ,S YZ 107.21 8 141. 34A 186.27Z
8S 4 YA lI0 92Z 1462 4B 192 8 7A
88.S YB 11 4,82A 15 1 4SZ 20B Ml

•

OUf new Universal Tone Encoder lends its versatility
10 all ta...tes . The menu includes all CTe SS. as well
as Burst Tones. Touch Tones. and Test Tones . No
co unter or test equipment required to set frequency-
just dial it in. While traveli ng. use it on your Amateur
transceiver to access tone operated systems. or in
your serv ice van to check out your customers" re
pealers; also. as a piece of test equ ipment to modul ate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery. and is avai lable
for one day delivery. backed by ou r one yea r warranty.

Food for thought.

• Alltones in Group A und Group H are included .
• Ou tput level !lat to within l .Sdb over entire range selec ted .
• Separate level adjust pots and output connections for each

lone Group.
o Immune to RF
o Po we red by 6-JOvdc . unregu lated at 8 rna .
• Low impedance . lo w d istortion. adjustable sinewuve

output . Sv peak-to-peak
o Insta nt stan -up .
o Off position for no to ne outpu t.
o Re verse po larity protection built- in .

o Frequency acc uracy. + 1 Hz maximu m _ 40°C to + 85°C
• To ne lengt h approximately 300 ms. May be lengt he ned.

sho rte ned or eliminated by changing val ue of resistor

~Iodel TE-64 579.95

".., COMMUNICATIONS SPECIALISTS
426 We!>1 Taft Avenue . Orange. California 92667
(800) 854-0547/ California : (1 14) 998-3021
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12/24 Hour LCD Clocks_ m_.. -=::'"~.- -"::~ ::'·- I

519 8 5 MFJ.1 DBB590S -MFJ.1D7B
Huge 5/8 inch bold LCD digi ts let you

see the correct time from anywhere In
your shack. Choose from the ~ual clock
that has separate UTCJlocal time display
or the single 24 hour ham clock ,

Mounted in a brushed aluminum
frame. Easy to set. The world's most
popular ham clocks for accurate logs.
MFJ·l 08B 4'12x1x2; MFJ-l 07B 21/~xl x2
Lighted Cross/Needle

MFJ·815
SWR/Wallmeter '89.'

MFJ Cross
NeedleSWRI
Wattmeter
shows you
SWR, torwarc
and reflected power in 3 ranges (20/2001
2000 watts forwardJ5/50/500 reflected).
Push button range selection. 1.8·30 MHz.

Mechanical zero adjust for movement.
SO-239 connectors. light requ ires 12
VDC or 11 0 VAC with MFJ·1 312, $9.95.
Deluxe Code Practice

N'W Oscillator
MFJ-557

$248 5

MFJ·557 Deluxe Code Pract ice
Oscillator has a Morse key and oscillator
unit mounted together on a heavy steel
base so it stays put on your tab le, Also
portable because it runs on a 9 volt
battery (not included) or an AC adapter
($9.95) that plugs into the side.

Earphone jack tor private practice.
Tone and volume controls for a wide
range of sound. Speaker. The key has
adlustable contacts and can be hooked
to your transmitter. Sturdy. 8'hx2'I.x33/.

in. One year unconditional guarantee

MFJ AC Voltage Monitor
s1 9 8 S MfJ.B50 NeW
Prevent damage to rig, :....-~.

computer or other gear. ~
Monitor AC line voltage for ..±-
potentially damaging surge!
brown out condi tions on
z-color expanded 95·1 35 volt scale.

Plugs into any AC outlet. 2%
accuracy, 2V.x2V.x11h inches.

MFJ ENTERPRISES, INC.
P.O. Box 494, Mississippi State, MS 39762
(601) 323-5869; TELEX: 534590 MFJSTKV
Nearest Dealer or Orders only: 800·647·1800

CIRCl £ 24 ON RU D£R S£RVIC£ C~RD
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MFJ Coax Antenna Switches

MFJ .•• making quality affordabla

~ ~ = Il--, , , . . , -
~.W

$341t!1 MFJ·1701 $21 ItS MFJ·1702 55985 MFJ-1704
Select any of several antennas trom your operating desk with these MFJ

Coax Switches. They feature mounting holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ·1701, $34.95. Six position antenna switch. $0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW_Black aluminum 10x3x1V2 inch cabinet.
MFJ·1702, $21.95. 2 positions. Cavity construction. 2,5 KW PEP, 1 KW CWo
Insertion loss below .2 ca. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ·1704, $59.95. 4 position Cavity Switch with Lightening/Surge protection
device. Center Ground position. 2.5 KW PEP, 1 KW CW, Extremely low SWR.
Isolation better than 50 dB 500 MHz, Negligible loss. 50 ohm . 6'1. )(4'/.x11/. in.

"Dry" Dummy Loads for HFIVHF/UHF

MFH60 MFJ.262 MFJ·26,(
$2SItS $698 S 510985

MFJ has a tuilline ot dummy loads to sui t your needs. Use a dummy load
for tun ing to reduce needless (and illegal) aRM and save your finals.
MFJ.260. $28.95. Air cooled, non-inductive 50 ohm resistor. SO·239
connector. Handles 300 watts. Run tull load tor 30 seconds. derat ing curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1,5:130·60 MHz. 2111x2'11:1.7 in.
MFJ.262,$69.95. Handles 1 KW. SWR less than 1,5:1 to 30 MHz. 3x3x13 in.
MFH64. $109.95. Versatile UHFIVHF/HF 1.5 KW Dry Dummy Load. An MFJ
first. Gives you tow SWR to 650 MHz, usable to 750 MHz. You can run 100
watts for 10 minutes, 1500 watts tor 10 seconds. SWR is 1.1:1 to 30 MHz.
below 1.3:1 to 650 MHz. 3x3x7 inches. SO-239 connector

MFJ-1286 Gray Line DX Advantage
~.'fI $2 9 ll1!1 MFJ.1286 Snag rare ox tor only $29 ,95! The MFJ·1286

is a computerized DXing tool that predicts OX
propagation. Even the casual Dxer can work rare
OX by knowing when conditions are best for OX,
The Gray line is the day/night divider line where
the most amazing OX happens every day. Now
you'll know exactly when to take advantage ot I' .

Gives detailed world map. Shows Gray Line tor
any date/time. UTC in 24 user chosen OTHs, time

:_~ zones and more, IBM compatible, Any graphics,

MFJ's Speaker/Mics MFJ·"' ..
MFJ·2I6

For KenWOOd, tcom, Yaesu, Santee *241t!1
MFJ's compact Speaker/Mics let you carry your HT on your

belt and never have to remove it to monitor calls or ta lk.
You get a wide range speaker and first-rate electret mic

element tor superb audio on both transmit and receive.
Earphone jack, handy lapel/pocket clip, PIT, lightweight

retractable cord. Gray. One year unconditional guarantee.
MFH84 fits icorn . vaesu. Santee. MFJ-286 tits Kenwood.

MFJ

MFJ, Bencher and Curtis team up to bring you America 's most popular
keyer in a compact package for smooth easy CW

.aI The best of all CW worlds · a deluxe MFJ xeyer using a Curtis 8044ABM chip in a
compact package that fits right on the Bencher iambic paddle!

This MFJ Keyer is small in size but big in features. You get iambic keying, adjustable
weight and tone and front panel vo lume and speed controls (8-5(, WPM), dol-dash
memories. speaker, scetone and push button selection of automatic or semrautomanc'
tune modes. It's also totally AF proof and has ultra-reliable solid stale outputs that key
tom tube and solid state rigs. Use 9 V battery or 11 0 VAC with MFJ·1305, $9.95.

The keyer mounts on a Bencher paddle to form a small (4 1/8 x 2 5/8 x 5'h inches)
attractive combination that is a pleasure to look at and use.

America's favorite paddle, the Bench, has adjustable gold-plated silver contacts, lucite
paddles, chrome plated brass, and a heavy steel base with non.sko teet.$1 291)5 You can buy just the keyer assembly, MFJ-422BX. for only $79.95 to mount on your
Bencher paddle,

• One year unconditional quarantee e 30 day
money back guarantee (less Slh) on orders from
MFJ • Add $5.00 each slh • Free catalog

Artific ial RF Ground
MFJ·931

$798 5

You can
create an
artificial RF
ground and eliminate RF "bites".
feedback. TVI and RFI when you let the
MFJ-931 resonate a random length of
wire and turn it into a tuned counter
poise. MFJ-931 also lets you electrically
place a far away RF ground direcUy at
your rig - no matter how tar away it is
-by tuning out the reactance of your
ground connection wire, 71f'JX3112x7 in.

Antenna Bridge MFHD-tB
Now you can quickly $7985

optimize your antenna lor
peak performance with this
portable, totally seit
contained antenna bridge.

No other equipment
neeoed . take it to your
antenna site. Determine if
your antenna is too long or
too short, measure its
resonant frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine antenna
performance. Built-in resistance bridge,
null meter, tunable oscillator-driver
(1 .8-30flHz). Use 9 V battery or 110
VAC wlih AC adapter, $9.95.

SUper Active Antenna
'Worlcl Rldio TV Kandbook' says

MFJ-1 {),24 is "a first rate easy-to-operate
active amema n, quiet . n excellent
dynamiC range n, good gain n, very low
noise fetor ... broad frequency coverage
• n exr. lent choice."

Mou it outdoors away Irom electrical
rotse t maximum signal, minimum noise.
MFJ.1 4 covers 50 KHz to 30 MHz

Receivesstrong. clear signals
trom all over the world. 20 dB
attenuator, gain control. ON LED
Switch two receivers and aux.
or active antenna. 6x23x5 in.
Remote unit has 54 inch whip

@iiJ 50 ft. coax and
..'" - .... connecter. 3x2x4
.:tl '" in. 12 VDC or

110 VAC with
MFJ·102-t *1 2 S ItS MFJ·1312, $9.95.
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Number 1on your FndbKk en

Welcome, Newcomers!

GLOSSARY
OX- Abbrevia tion for long Distance. DX for the HF bands is typically tra nscontine nta l.

ERP- The power measure of the wave energy that rad iates from an antenna that is the
product of the input powe r into the antenna system and the net gain of the antenna system .

Full.gallon-Ha m jargon lor a kilowatt of output power.

HF- High Frequency. Refers to the 80-10 meter (3-30 MHz) bands . 160 meters (1.8-2.0
MHz) is US Amateur Radio's only Medium Frequency (MF) band.

linear Amp-Short lor linear amplifier. This device takes an input signal and increases its
power without (ideally) changing any of its other characteristics .

linearity-An expression of the resemblance between the input and output signals ot a
circuit . The better the linearity 01 a circuit, the ese it distorts a s ignal.

Open u p-Ham jargon meaning " provide good propagation ."

Propagation- The transfer of energy (in this case, e lectromagnetic energy) through a
medium, such as the atmosphe re or space.

Purity- Most often an expression relating the power of the fundame ntal frequency of a signal
and the power of its non-Iundamentallrequencies, such as harmonics. The purer a signal, the
more pronounced its fundamental relative to its non-fundamentals.

Rig - Ham ja rgon for transceiver.

Transce iver- A radio set that contains a receive r and a transmitter in the same chassis.

WHAT IS QRP?

Amateur radio lingo is full of abbreviatio ns
and code words. which evolved in the days of
CW (Morse Codej-only communications.
Many common statements and questions,
such as " 00 you copy?" , " My location
is ... ", "Please send more slowly" , etc . .
have been reduced to three-letter statementsJ
questions beginning with " Q." This gave
CW communications-a much slower mode
than spoken (vvoice"] communicauons-,
greater efficiency.

QRP means " reduce your power." Hams
who enjoy low-power operation became
known as Q RPers . The unofficial maximum
power level for QRP operation is 10 Wall s .
One Watt or less of transmitted power is
called Q RP operation.

AI first , many hams ask , . ' What's the point
in QRP operation? " Mayhem often reigns on
the bands during periods of good propa~a·

tlcn . with some hams ru nning a full gallon
plus battling it out. " How can the little gun
hope to compete?" " W hy would anyone
want to be a little gun? "

To be sure , the re are reluctant ORPers
hams who make do with the equipment they
have until they save up enough to run out and
buy a 100 Wall output ri~ andlor a linear
amp . ORP has a large devoted follo wing ,
however. There 's obviously much more to
ORP than first meets the ea r, as this issue will
auempr to show.

The Elegance ofQRP

A ORP statio n can be very small-the re arc
QRP transceivers that can fit in the palm of
you r han d! O RP rigs a rc muc h si mple r
devices than their high -powered brothers,
s ince there arc fewer stages of circuitry in the
rig to step up the power of the sig nal and
ensure signal linearit~ and purity . Ore- or
two-afternoon O RP transceiver projects
abound-Mike Bryce' s Q RP column is full of
'em. For hams who actually want to apply the
electronic theory they lea rned (or memo
rized ) for their ex am, building a ORP rig is a
great place to stan -very litt le ca n match the
thrill of making a OX co ntact on a piece of
equipment that you've built yoursel f!

C raft Iru..lead of Kilowatts

Let's say you ' ve built your pocket-sized 5
Watt rig on Friday night and Saturday, and
hanker to get on the air on Sunday . You
know, however, that when propagation is
good . the bands are o ften wall-to-wall boom
ing sig nals. What to do?

QRPen; have to be a tenac ious breed , hut
they soon learn that power is not the on ly
factor in making a contact . They bag many of
their contacts whe n a pa rticular band just
opens up , before most othe r hams become
aware of it. This doesn't mean that ORPers sit
by their rigs 24 hours a day-many band
openings are predictable . A Q RPer soon be-
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comes skilled in the science of propagation .
The science is far from exact . There are

unpredictahle bands, Ten meters is often
closed , especially during low sunspot activi
ty , but it can open up very suddenly at differ
ent times of the day . This band needs more
monitoring, but then the chances are better
that fewer people will become aware of its
opening, and the QRPer has a longer oppor
tunity to work OX. When propagation is
good , you r signal ca.n be milli watts and still
get a good report from a OX station.

A Little Antenna Math

A QRPer' s best edge is a high -gain antenna
system. Improvements here pay dividends at
both ends of the path-receiving (vhearlng")
and transmitting (vtalking") .

What docs gain mean? Gain is s imply a
reio , usua lly expressed in decibels (dB).
When you talk about an antenna having a
certain ga in, you must specify gain over a
reference anrcnna. Logically , gain rel ates not
onl y to the errecttve radiated powers
(ERPs) of a pai r of antenna systems, but also
to the received signal gains of the same sys
tem pair .

An antenna's ERP increases logarithmical
Iy with its gai n. Here 's a handy rule of !humb:
every 3 d B gain increase doubles the ERP.
For example, a 3 dB antenna has twice the
ERP over a given reference; a 6 dB antenna
has four times the ERP over tbat reference . A
9 dB antenna?-eight times the ERP!

What's a good reference antenna? One o f
the most common ham antennas is the If.z .
wave dipole . To note it as the reference, we
tack a "d" on the end of "dB."

Ten dBd gain is a reasonable figure for a
typical direct ional beam antenna that you can
bu y for a few hundred dollars , or bu ild for
less . By the above logarithmic scale, you can

intuit that 10 dB is about 10 times the ERP
gain . This means that the operator feeding IO
Walts into a IO dBd beam has the same
chances of making himself heard to that OX
station as the op putting 100 Watts into his
dipole!

Can IO Watts into a to dBd gain antenna
really compete with the rest of hamdom? You
bet! Most hams live in areas that restrict an
tenna systems. A city lot may not provide
room for more than a dipole or a vert ical
antenna. (A venical has similar gain to a
dipole) . Most hams don 't run more than 100
Watts into an antenna system since that is the
typical limit for an unassisted transceiver,
and linear amps are too pricey .

Clearly, a QRPer with a good antenna sys
tem is really in the running!

Hats OfT to QRPers

The finest point of QRP operation is that it
forces the ham to think . He has to experiment
with his equipment- installing narrow Ill
ters. improving the ga in of his antenna sys
tem , etc.-and learn ahout propagation . The
QRPer avoids the all-too-easy solution of
cranking up the power to get through the
crowds, which very easily leads to crowd ing
out othe rs. He shows courtesy to his fellow
hams by almost never running more power
out than necessa ry to conduct a contact
(which is, incidentally, an FCC rule!). This is
what separates the QRPers , who practice two
critical mandates of the hobby-advancing
the state of the art and frate rnal goodwill
from the emerging throng of appliance ope ra
tors who treat the linear amp as a cure-all .

Thi s issu e has a host of simple QRP
transceiver construction projects to get you
act ive o n most o f the HF bands . Happy
home-brewing , and let us hear from you!1iII

...de NSIB
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baby Siller. and then Ihe chewing gum
01 the mind. It kept the kids from doing
their nomeworx. No problem, gel the
schools 10 slop bothering us wit h
homework .

So into Ihis powoor keg the League
dropped the Inc ent ive Licens ing
bomb. It turned whal was already a
precarious situation into a disaster
Irom which we have never recovered.
Within a couple 01 years we lost not
only our ham dealers and manutaC1ur.
ers, but we also lost a large percentage
01 our old-time ham clubs, and almost
allot our school radio clubs .

The school clubs were the worst loss
01 all because that wiped out the in.
rraslruclure which had been bringing
us 80% 01 our new hams. By 1970.
when the sun spots were peaking
again. we were able 10 get back to a
small growth. The enormous interest in
FM and repeal8fS, plus a supply 01
ITusttated CBers, also contributed to
this slighl growth.

So what's happened 10 amateur la·
dio, other than the lnoentive Licensing
catastrophe, has been symptomatic 01
Ihe problems America has had with its
kids and with education.

Let' s look at this another way to un
dersland it better. I! you buy a dog and
bring it into your home to live with you ,
unless you take some time 10 train Ihat
dog, you're going 10 have a pest who is
chewing your sl ippers , barking at
night, jumping on people , begg ing lor
lood at the table and soon.

Dogs eagerly take to tra in ing , II
doesn't even lake very long, if you
bother to learn how to do it . They ara
happier and more comlortable when
they are trained. They need to under,
stand what' s expected 01 them and to
know that they' re loved. Dogs will do
almosl anything lor Iova. Bul il you use
punishment to try and tra in Ihem ,
you'le 001 going 10 have a happy dog ,
nor a trained one.

Isn', it odd how parallel the training
01 kids is to training dogs? You get out
oIa dog what you put in. II you fll,lt in
sometime and love you'n gel a hawy,
wetl-behaved dog who will give love
right back. II you put love inlo a kid
you'll get the same , Is that a news
Ilash?

So how do mosl people train their
kids? With gripes aboul their failures
(punishment), with nagging, and with
wilhholding love. Isn'l il absolulely
amazing how badly this has worked
out?

Well, providing you , unlike your kids,
e«rtlt'tuI!td en p. 90

CQRPU CHRISTI
TEXAS

USA

as operator Iruslrations were ccn
ceened. This, in itsell, would tend to
exaggerate any negatives, Ten was
dead as a doornail. Twenty was closed
at nighl , and stinky even during the
besl 01 days. Eighty was awful, with the
rormar ccer area contacts sometimes
almosl impossible. ltjust wouldn 'llake
much to get a lot 01 hams to chuck it all
in and selllheir rigs at a frustrating time
like this.

In addition 10 that, _ had the FCC
slarting to charge us lor certcenses. It
wasn 't much, nowllere near what we
were costing them, but many hams
were able 10 blow this all oul 01 proper
tion. Evenlually the FCC got stopped
by the courts and had to give back
much 01 the money . But in the mean
time, it was one more large straw on
our backs. One more lruslralian.

There's more. These were the '60s,
complete with rebell ing youngsters
the combined products 01 several ma
jor changes in our whole basic: culture.
There was the incredible innuef"1C8 01
Dr. SpodI, with his " let your kid do his
own thing" approach tochilcl non-train,
ing. There also was the impaC1 01 the
two-worker lamily, where the mother
was no longer at home to bring up Ihe
children,

There 's more. Added to Or. Spack
and the working mother , we also had
me pernicious influence of TV-ool
just on the kids, but also on the wtloIe
lam ily. This was the IIrst generation 01
kids whiCh grew up with the TV set on
all day every oay at home. TV was the

aSL OF THE MONTH

To enter your OSL, mail it in an envelope to 73, WOE center. Forest
Road , Hancock, NH 03449, Attn: OSL of the Month. Winners receive a

one-year subscription (or extension) to 73. Entries not in envelopes
cannot be accepted.
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Oh Darn, My Kid's Gone Bad
If you read much, you 've been read

ing about the sorry stale 01 American
ecucauco. There's less being written
about why our educational system isn't
working. bul since it's going to be diHi
cull 10 fix it if we don', know why it' s
broken. perhaps we need 10 not just be
aware 01 the problem, but to also l ind
out what went wrong .

We know thaI amateur radiO is eec
ken, 100. We also know when it broke
and why. but ""'eOOn" krlO'o¥ how 10 file it
because _'ind ourselves running inlo
some altha same problems as ""8 00 in
education,

Amateur radio went along pretty well
from 1946 until 1963. growing 81 11%
per ~ar lor this 17-year period. Then.
suddenly, il died. We're nOI talking
about a gradual drop, we're talking a
cataclysm-a drop in ham sales 0185%
in one year l A drop Irom an 11 %
growth to ill 5% loss in one year! We're
talking a loss 0185% of our ham deal
ers and mosl 01 our manufacturers
within a lew months!

While the " Incenlive Licensing" pro
posal by the ARRL nuked the hobby ,
there were several other tecrore which
tended to exacerbate Ihe situation .
They couldn 't have picked a worse
lime in history to fll,lll what the ARRL
directors considered was primarily a
fll,lbliCity stunt to locus attention on the
LeaglJe.

Here__e. in the depths ol a sun
spot low, so the bands _e in terrible
shape. Hamming was at itSworst as lar

Wayne Green W2NSOll

NEVERSAYDIE



TR-751A/851A
Compact all mode
transceivers
It's the "New Sound" on the 2 meter
band-Kenwood's TR-751A! Auto
matic mode selection, versatile
scanning functions, illuminated multi
function LCD and status lights all
contribute to the rig 's ease-of
operation. All this and more in a
compact package for VHF stations
on-the-go!
• Automatic mode selection. plus L5B
144.0144 1144.5145.8 146.0 148.0 MHz

ICW IUSBIFM IUSBI FM I
• Optional front panel -selectable

as-tone CTeSS encoder
• Frequency range 142

149 MHz (modifiable 10
cover 14101 51 MHz)

• High performance receiver with
GaAs FET lront end

• v s- t voice synthesizer option

• 25 watts high/S watts adjustable low
• Programmable scanning-memory,

band. or mode scan w ith ·COM"
channel and priority alert

. 10 memory channe ls for frequency,
mode, CTCSS tone , offset. Two chan
nels for odd splits.

• AU mode squelch, noise blanker,
and RIT

• Easy -to-read analog S & RF m eter

,
•

• Dual d igital VFOs
• Semi break- in CW with side lone
• MC-48 16-key DTMF hand micro-

phone and microphone hook included
• Frequency lock. offset, reverse switches
• Digital Channel Lin k (DCL) option
Optional accessories:
• CD-l0 call sign display
• PS-430, PS-30 DC power supplies
• SW-l00A/B SW R/power meter
• SW-200A/B SW R/power meter
• SWT-l 2 m antenna tuner
• SWT-2 70 cm antenna tune r
. TU-7 38-tone CTCSS encoder
• MU-l m odem unit for DCL system

• VS·l voice synthesize r
• MB·l0 extra mobile mount
• SP·40, Sp·50B m obile

speake rs
• PG·2N extra DC cable
• PG-3B DC line noise filler

!!...~.. •MC-60A, MC-BO, MC-B5
.. deluxe base station mtcs.

• MC-43S UP/DOWN rnic.
• MC-55 (8- pin) mobile mic.
• MA-4000 dual band antenna with

duplexer

Actual size front panel

TR-851A
70 cm SSB/CW/FM transceiver
The same winning features are yours
on 70 em with the TR-851A!
• Covers 430-439.999 MHz
• 25 W high powert5 W adjustable low
• MC-43S UPtOWN me. and me.

hook ociooeo

Complele service manuals a,e available lor all Kenwood lIansce,ve,s and mOSI acceSSO"'H
$peerflCalions and prices are subjeCIIO change WI!hOUI nOI,ee 0 ' ob llgallon
Speerflei/1l0ns guaranleed tonne 144-148 MHz Amaleur band only

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E.Dominguez St.. Long Beach.CA 90810
PO. Box 22745. Long Beach. CA 90801-5745
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KENWOOD U.S.A. CO RPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745.2201 E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O.BOX 1075,959 Gana Court
Mississauga,Ontario,Canada L4T 4C2

KENWOOD

ACTUAL SIZE FRONT PANEL

• Dual antenna ports.
• TM-621A has auto offset.
• Full duplex operation.
• CTCSS encode/decode selectable

from front panel or UP/OWN keys on
microphone. (Encode built-in.optional
TSU-6 needed for decode.)

• Programmable memory and band
scanning, with memory channel
lock-out and priority watch function .

• Illuminated front panel controls
and keys.

.16 key DTMF mic. included.
• Handset/remote control option

IRC-10).
• Frequency (dial) lock.
• Supplied accessories : 16-key DTMF

hand mic.. mounting bracket. DC cable.

TM-121A sec....n ....Jlh opr>Ofl8/ flC· YO

.30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency,
repealeroffset, CTeSS. and reverse.
Channels "A- and "b"establish upper
and lower limits lor programmable band
scan.Channels ·C· and "d" store transmit
and receive frequencies independently
for "odd splits'

.45 Watts on 2 m, 35 watts on 70 em.
25 watts on 1-1/4 m. Approx. 5 watts
low power.

• Automatic Band Change (A.B.C.)
Automatically changes between main
and sub-band when a signal is present.

• Dual watch function allows VHF and
UHF receive simultaneously.

• Each function key has a unique tone
for positive feedback.

• Balance control and
separate squelch
controls for each
band.

TM-621A/721A
144/220 and 144/450 MHz
FM Dual Banders
Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re
defines the original Kenwood "Dual
Bander" concept. The wide range of
Innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large multi-color dual
digitallCD displays, programmable
scanning, and more!
• Extended receiver range (138.000

173.995 MHz) on 2 m: 70 cm coverage
is 438.000-449.995 MHz; 1-114 m cover
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only.Two
meter transmit range is 144-148 MHz.
Modifiable for MARS/CAP. Permits
requ ired.)

• Separate frequency display for
"main" and " sub-band"

• Call channel function. A special
memory channel for each band stores
frequency,offset, and sub- tone of your
favorite channel. Simply press the CALL
key. and your favorite channel is selected !

Optional Accessories :
- RC-10 Multi -function handsetlremote mobile soeakere PG-2N DC cable » PG-3B
controller - PS-430 Power supply _ TSU-6 DC line noise filter _ MC-60A, MC-BO,
CTCSS decode unit e SW-l00B Compact MC-aS Base station nucs.e MA-700 Dual
SWRlpowerlvolt meter - SW-200B Deluxe band (2 mIlO ern) mobile antenna (mount
SWR/pO'Ner meter - SWT-l 2m antenna not supplied) _ MB-ll Mobile bracket
tunere SWT-2 70 em antenna tuner e SP-40 _ MC-43S UPfO\folN hand mic.. - MC-4BB
Compact mobile speaker _ SP-SOB Deluxe 16-key DTMF hand me.
COIl1p1eleset"v~manuals are aval/aDle /of a. Kenwooll' rransceJvers and mosr eccesscoe s
SpeotocaIJOfl$, leal\NeS and prICe'S are sub,tea 10Cl'l.lIlg'e ....Jlnour notICe' Of ODo'Qallon
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Number 3 on your FeedbM:k card

EDITED BY BRYAN HASTINGS NS1B

73 Magazine again invites all heme-brewers to turn their hot solder into
cold cash and prizes, and to get their name in print to boot. All projects have
a chance 10 appear in the magazine , and we will handsomely reward the
authors 01 the best 01 these.

Now for the bounty. Ramsey Eleetronics swootel'l8d the pollrom their line
01frequency counters. First prize is S3OO, a 1o-year subscription 10 73,and a
CT·1251 .25 6Hz frequency counler. Second prize is $150, a two-year sub,
and a CT-QO 600 MHz frequency counter. Third prize is $75, a two-year sub.
and a CT-70 525 104Hz lrequency counter. All this is in addition 10!he payment
fN8l"/ author recei."s for J)l.Iblishing in 73.

1. Entries must be received by 1 Ju ly 1989.
2. To enter, wrlle an article describing your best home-brew construction

pro}ect and submit it to 73. II you've never writtlln lor 73, Hnd an SASE lor a
copy 01 our Wriler's Guide, or download it from CompuServe (HamNet
lorum, Ubrary • ., filename ''73WRlr'). Be sure to slate on the submission
that it is !of th8 Home-brewlVCOfIIBSt.

3. Here', the real challenge: The lOlal cost 01 your project must be under
$73, even iI all the parts _e bought new. Be sure to include a detaile<l parts
li51 with prien and sources.

4 . Our tectlnical staH wi" evaluate each project on the basis 01 original ity.
uselulness, reprodUCibility , economy of design. and clarity 01 presentation.
The decision 01 thejudges is final .

5. All projects must be orig inal. That is. they must not be published
elsewhere. There is no limit to the number 01 projects you may enter.

6. 11 your artic le is accepted, 73Magazinewill, upon publicat ion, purchase
l irst North AmeriCan serial rights .

8 . Mail your eomes to: 73Magazine
WGECenter
Forest Rd .
Hancock NH 03449
Ann : Home Brew IV

Apprentice Class?
The push lor a no-code licence I. g ather

Ing more steam. Citing their support from
AMSAT, TAPR, and Goldwater, the South
Coast Amateur Technical Group, a Mel
bourne, Florida ARC, filed with the FCC for the
creation of a ecce-nee entry-level amateur li
cense. The " Apprentice Class" Iicket would
replace the current Novice license . Appren
tice licensees would have access to all modes
and bands above 30 MHz and a lull 1500
Watts maximum power output, but the license
is good lor only one 1O-year, non-renewable
term.

Space Coast suggests the same testing
procedure as for the current Novice class
two examiners with General Class or higher
licenses unrelated to the examinee, over the
age of eighteen, and not commercially in
volved in amateur radio . The proposal impacts
only on the current Novices, who wou ld be
granted Technician privileges for their license
term s at the time the Apprentice Class was
created.

Expecl more such proposals to cross the
FCC's plate in the near futu re. A recent survey
by CD Magazine, to which nearly 4500 people
have responded so far (especially unusual,
considering that the respondents used their
own postage), show the no-coders leading the
pro-coders by a 60/40 margin.

International
Doings

Isrllel : The Israel Amateur Radio
Club is taking on the challenge of
bringing more youngsters into ham
radio . They will adopt the Tel·Aviv
Young Generation Repeater into
the IARC Repeater Network. The
IARC will also donate new hard
ware to expand the system range.
The repeater currently runs only
one Watt out, but thai will be upped
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ute video "World 01Amateur Radio."
Next, DAAA has named Phil Karn KAgQ to

receive the Specific Achievement Award.
Kam has played a crucial role in the develop
ment of packet radio. Packet radio-on the
amateur scene for less than 10 years-is a
d igi tal mode that has robust error<heckil'lg
capabilities, channel sharil'lg, and exceptional
routil'lg abilities.

Phil's forte in packet is software. He has
been instrumental in developing and imple
ment ing TCP!IP, a protocol level that serves to
interlink heterogeneous packet networks.

Solar Flare
The biggest solar nare In fi ve years erupt

ed March 7. A 43,000 mile-wide sunspot that
began spewil'lg X-rays. ultraviolet rad iation.
radio waves. and electrons " ... was one of
the most impressive I've heard 01 in my life
time," said Patrick Mcintosh. project leader
for solar physics research at NOAA's Space
Environmenl Lab in Boulder, Colorado.

The huge radiation burst affected radio
communications over a two-week period. Dur
ing this time, many VHF and above operators
made auroral skip contacts on weak signal
(mainly CW), while many Iower-band HF com
munications were wiped out. Two weeks is the
nomer time it lakes for a sunspot to move
across the face 01the sun.

Solar nares can occur at any
l ime , but Ihey take place most ot
len near or at the peak of the 11·
ye ar sunspot cycle . Scient ists
quoted by the New York Times say
that the the most intense period 01
solar radiation on record likely lies
ahead in the next year. The peak is
expected to occur in January Of

February of 1990.
Though HF com munications

tend to be d isrupted dUril'lg nares,
the general effect of increased
sunspot act ivity is increased ion
ization of the ionosphere, which
aids HF communications. NOW is
th e time 10 get active on these
bands!

$$ HOME-BREW IV $$

our growing library of share-ware and public
domain programs, and chat directly with the
sysop online.

Some may recall Iss' year the brief revival of
the 73 BBS. cut short by a hard-disk crash,
and the subsequent reallocation 01 our IBM
PC-XT to the company's new Nove ll token
ring Local Area Network. Well, we 're back and
better than ever-the new system has a new
20M B hard disk and 60MB digital tape back
up, assuring thaI no dala will be lost.

As before, the 73 BBS uses the popular
RBBS-PC program. II is a 24-hour/day ser
vice, and a sysop attends rttcr an hour each
weekday. Give us a call at (603) 525-4438.

Good Work!
Congrats also to two outstanding mem

bers of the ham community. The Dayton
Amateur Radio Association (DARA) named
Bill Pasternak WA61TF as 1989 Rad io Ama
teur of the Year. Pasternak, founder of West
link Report, has been the foremost supplier of
amateur radio related news to hamdom.

The Westlink Report news series appears
in hard copy every two weeks, and can be
heard weekly on scores of repeater sys
tems throughout the US. In addition, Pas
ternak founded and sponsored the " Y OUI'Ig

Ham of Ihe Year Award, " and was a lead
ing producer of the award-wi nning 3O-min-

Conlest Rule.

Siddall
Congratulations to DavId Sid

dall K3ZJ, one of amateur radio 's
greatest supporters in Washing
ton, DC. Dave has been named
Assistant Chief of Law for the
FCC's Mass Media Bureau, and as
such, he will be responsible for the
legal review of that bureau's major
items. No stranger to the Washing
ton scene, Dave served as Senior
Attorney in the FCC's Pol icy Bu
reau . Prior to thai , he was a Leg
islative Attorney with the Con gres
sional Research Service of the
Library of Congress. K3ZJ is the
former president of both the Poto
mac Valley Rad io Club and the
Capitol Hill Amateur Radio Soci
ety.

73 MagaZine BBS is back on
line! You again have another way
to submit mate ria l- op inion s ,
ideas, and, of course, articles
electronically directly to us any
time . You may also download from

73BBS



• M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick OSY at VFO mode.and
UP/DOWN memory channel for easy
operation.

• Selectable full (aSK) or semi
break-in CWo

.31 memory channels. Store fre·
quency mode and CW wide/narrow
selection. Split frequencies may be
stored In 10 channels for repeater
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Built-in VOX circuit.
• MC-43S UP/DOWN m ic. inc luded.
Optional Accessories :
• AT·130 compact antenna tuner . AT-250 auto
matic antenna tuner . HS-5/HS-6/HS-7 reer 
phones . IF· 23 2C/ IF-10 C computer Interlace
• MA·5JVp·1 HF mobile antenna (5 bands)
• M8-430 mobde bracket . MC-43S extra
UP/DOWN hand mlC. . MC-55 (8-prn) goose neck
mobile mlC. . MC-60A/MC-80/MC-85 drsk mcs.
• PG·2S extra DC cable . PS-430 power supply
• Sp·40/Sp·50B mobile speakers e SP-430
external speaker . SW-l00A/SW-200A ISW- 2000
SWfIipoweT meters . TL-922A 2 kW PEP Irnear
amplifier (flOt 'or CWOSK) . TU·8 CTCSS tone umt
• YG-455C-l 500 Hz deluxe CW filler.YK-455C-l
New 500 Hz CW filter.

KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St.. Long Beacn.CA 90810
Po. Box 22745. l ong Beach. CA 90801-5745

Complere _vICe ffiilnllals a,e ava'lable 10' <III /\enwOOO
rr<lnsce,ve.-sandmostaccessooes Spec,f,cal'Ons. fe"lUres.
and onces aJe SUbfeel 10changew'lhourn01,ceo,obl,g,won

KENWOOD

• New Feature! Programmable band
marker. Useful for staying within the
limits 01 your ham license.For con
testers, program in the suggested
frequencies to prevent ORM to non
partic ipants.

• Famous Kenwood interference
reducing circuits. IF shift. dual noise
blankets. RIT, RF attenuator,selectable
AGe. and FM squelch.

TS-68mos~---=;:::::::::::::;:::;;;;J
All -mode multi-bander
• 6m (50·54 MHz) 10 W output plus all HF

Amateur bands (100 W cutout)
• Extended srn receiver frequency range 45 MHz

to 60 MHz. Specs. guaranteed from 50 to 54 MHz.
• Same functIons of the TS· t405 except orxooer

VOX (VOX-4 required for VOX oceratom
• Pfeamphherlor 6 and 10 meter band

or a
TS-140S
HF transceiver with general
coverage receiver.
Compact, easy-to-use, full of oper
ating enhancements, and feature
packed. These words describe the
newTS-140S HF transceiver. Setting
the pace once again, Kenwood intro
duces new innovations in the world
of " look -alike" transceivers!
• Covers all HF Amateur bands with

100 W output. Genera l coverage re
ceiver tunes from 50 kHz to 35 MHz.
(Receiver specifications guaranteed from

500 kHZ /0 30 MHz) Modifiable for HF
MARS operation. (PermJt required).

• All modes built-in. LSB. USB. CW, FM
and AM.

• Superior receiver dynamic range
Kenwood DynaMlx'" high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.
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Need Manuals?
A good source of manuals for old equ ip

ment Is Hl-lnc., PO Box 864, 1601 Ave. D,
Council Bluffs, IA 51501 . They carry manu
als for most National, Hallicrafter, Hammar
lund, and other rigs of similar vintage.

The crew of the St. Peter's (Missouri) ARC et their October '88 meeting.
The evening's program was "How to Reduce Repeat TVf Complaints,"
given by W00GS (the carrot). After a visit from this bunch, would you
complain again?

years, 2 months, and 3 weeks.
Nathan passed his Novice when

he was 6, his Tech at age 8,and his
General at age 9. He passed his
advanced on December 17, 1988,
and his Extra only two weeks later.

Congratulations to these two
exceptional members of our frater
nity.

Next?

UnidenMod
Revisited

There are several updates and
corrections to the Unlden HR
2510 modification article that ap
pears on pages 34-35 of the
April '89 issue. RadiO Shack dis-
continued the OPDT DiP relay,

part #275-213A-replace it with the Potter and
Brumfield part IT85N110114-12. The refer
ence on page 35 conceming R39, a 2.2k resis
tor, is Photo A instead of Photo D. Finally, in
the sentence following the last reference,
change " A1fR2/C1" to " RlIR2IC2."

You may reach Uniden's Parts Department
at 9900 West Poinle Or., PO Bol( 50483, Indi·
anapoiis IN 46250. Tel: (317) 842-1036.

Imagine the mutual interference when two
or more of these fish gatherl Fortunately,
these fish have developed a very sensitive
jam-avoidance system. Using electrical detec
tors all along its body which compare signals
from its own electric organ with those from
nearby transmitters, the fish determines
whether the jamming signal is at a higher or
lower frequency than its own. When the fish
figure this out, the one with the higher fre
quency rapidly moves up a few Hertz, and the
one with the lower frequency moves down a
few Hertz.

It's interesting to note that these electric fish
automatically do as hams do-OSY off the
QRM. Perhaps the ham equipment manufac
turers or an enterprising home-brewer will
take a cue trom this curious creature!Tornados

to something more substantial.
4Z4QZ will cont inue in his position
as the repeater 's Technical Custo
dian. This brings to nine the num
ber of FM repeaters operating on
two meters in this tiny Middle East
em nation. The Young Generation
Repeater operates on 145.375
MHz following the lARU Region I
(European) Bandplan.

Japan: The Japan Amateur Ra
dio league (JARl ) is sponsoring
two major operating events this
year . Special Events station
8J1YES et the Yokohama Exotic
Showcase is operating on 1.8
MHz-1.2 GHz through October 1,
on all modes. 8J6APX will be on
the air through September 3 on
3.5-50 MHz, operating CW/SSBJ
Packet in celebration 01 Fukuoka
'89, the Asian-Pacific Exposition .

Soviet Union: A new English-language am
ateur radio magazine is now available by di
rect subscription from the USSR. fnfotech
Ham Magazine contains such topics as Soviet
OX News, Ham-to-Ham visits, technical top
ics, including VHF/UHF, news about happen
ings in Soviet radio clubs, and a ham equip
ment marketplace. Subscription brings with it
automatic membership in the Infotech Ama
teur Radio Club International. Subscription is
S36 US via airmaiL Payment must be made to
Acct . No. 61901005, VNESHBANK SSSR,
Minsk Belbyttehnika. For further information
write to Infotech Magazine, PO Box 41, Minsk,
220050, USSR.

Alabama hams taking part in Emergency
Net X-Ray won't soon forget the first week
end of March. As severe weather pounded
the state, 170 hams spent over 30 hours han
dling priority messages. While the weather
bureau issued scores of tornado warnings and
amateurs assisted with emergency communi
cations , two twisters struck a town just east of
Birmingham. Amateurs remained on duty at
the National Weather service until Sunday
evening . Good workl

Young Hams' Net
The North American Youth Net Is a newly

formed voice net for young amateur, to
meet with hams of s imilar age. It meets on
Saturday evenings, 2300 GMT (1900 EST) on
28.450 MHz. This allows young US hams of an
license levels to check in . Ten meters has
lately been open at that hour in the US.

Errata
Please note the following Items to cor

rect:
February '89 issue, TS-940 review . The

tine,"250 Watts PEP output power" should
read " 250 Watts input power."

April '89 issue, " Aerial View." There are
several errors in the BASIC program. Note the
corrections in the next "Aerial View."

Not Just Another
Fish Tale

A recen t Issue of the journal Natu'" de
scribes the wor1l of scientists at the SCripps
Oceanographic Inst itute In California on
the electric fish Eigenmannfa . These fish
emit electrical discharges in the 300-500 Hz
range from an organ on their tails , to detect
friend and foe.

Ham Prodigies
Sandi KC4AJO, meet Nathan KG5RClAE.
The March 1989 " ORX" column reponed

that sandi was probably the youngest Extra
Class licensee-she attained this highest lev
elticket at age 10 years, three months. Her
record was edged , however, by Nathan T.
Moore KG5ACfAE, ex: N5KSF, ex: KA5YCA,
who turned 10 on October 7, 1988, and
passed his Exira exam on New Year's Day
1989. Age when he became Extra Class: 10

A Big Hand To • • .
••• all those who contributed to this

month's QRX column. They are: West/ink
Report, Ground Wave, BNT Bulletin, W4CA
Log, LCARA Patch, ANARC, Milliwatt, ORZ,
Bob Newkirk., Tselil Harmoni, K6DUE, NT2X,
ARRl, JARl , CARF, KB4KCH, WB9WDH,
WA90 0Z, and NX5Z. Keep those photos and
news items rolling in to 73 Magazine, Forest
Ad., Hancock NH 03449. Attn: QRX.
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Number 4 on your FeedbKk card

Spread-Spectrum
A fascinating mode-and legal for hams to use!

by Andre Kesteloot N41CK

its hopping to the transmitter's.
If we take. for instance. a hop

ping seq uence of 127 discrete fre
quencies , and we arc faced with
interference on discrete freq uen
cies F3, F16 . and FS7 . re liable
transmission o f information will
still take place 124/127 of the time .
Because of the redundancy in hu
man speec h, this system should be
particularly attractive to those op
erati ng in heavy interference .

Advantages a nd Dirracu lties

Some o fthe advantages of spread-spectrum
arc :

Betta frequency spectrum utilization,
Since a non-correlated receiver hears nothing

nlrect-Seqcence

In direct sequence . generally a
ca rrier (say 446 MHz) is mixed in a
doub ly-ba lanced mixe r with a
pseudo-random sequence (clocked
at. say. 2.78 MHz) . In the process,
the carrier will be canceled and re
placed with a noise-like spectrum
of a bandwidth several Hz above
and be low the original carrier.

Of the enc rgy transmitted , how-
ever , 90 ,;{; will be concentrated in a

band between 443.12 MHz (446- 2.78) and
448.78 MHz (446 + 2 .78) in this example.
At the receiver end, only a minor rise in the
noise-floor will appear around your frequen
cy (see Figure I) , but after succes sful de 
spreading. the original carr ier will be recov
ered (see Figure 2).
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teurs : frequency-hopping (FH) and dirccr-se
qucnce (OS).

Frequency-Hop ping

In fr equency-h opping, the transmitter
transmits fo r a sho rt time on freque ncy
Fl , then hops to frequency F2. then F3,
etc. Although the hopping pattern appears
to be random . it is in fa ct pred eter
mined (pseudo-random) . Co mmunicat ion
can only take place if the receive r knows
the hopping seq ue nce and sy nchroni zes

Photo A. An 55 transmitter. A modified Hamtronics 440 MHz
exciter drives a final amplifier (/lo t shown in photo). TIu>board to
the right includes a pseudo-noise generator and pre-scaler divider
elwin.
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The Spread-Spectrum
Transmtsslon

To qualify as "spread-spectrum," a trans
mission must meet the following criteria: (a)
the band width must be independent of the
modulating signal; (b) the bandwidth must be
much larger than those for tradit ional mod u
lation schemes ; and (c) data recovery must be
achieved by sy nchronizing a code at the re
ce iver end of the link .

Although there are many types of spread
spectrum modulation schemes , o nly two
are authorized by the FCC for radio ama-

Figure I, A Direct Sequence (DS) spread-spectrum signal. reception.
Only u minor rise in the noise-floor will appear aroundyourfrequency. Figure 2. The recovered signal after successful de-spreading.
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F irst . a trivia quiz for World
War II buffs:

Question: What did movie star
Hedy Lamarr in Hollywood and
German General Rommel in Libya
have in common?

An.n,'a: Spread-spectrum! Gen
eral Rommel used a spread-spec
tru m ($5) communicat ion link be
tween Ge rmany and Derna. Libya ;
and in 194 1 actress Hedy Lamarr
obtained one of the original patents
in the US on frequency -hopping
spread -spectrum.'

If nothi ng else . the above should
tell you that spread- spectrum is not
new by any stretch of the imag ina
tion. Why is it. then . that 48 years
after the beginning of World War
II. spread-spectrum still evokes in
many the idea of stealth and sec re
cy , rather than spectru m manage
ment?



Photo C. Complete 441) MHz direct-sequence amateur spread-spec
trum setup. Th e transmitter is on the left; the receiver on the right. Oil'
cast aluminum boxes provide mechanical rigidity and shielding.
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vision come readily to mind .
If this article has bee n able to whet your

appetite to learn more on the subject. the
references mentioned below and the ARRL
Handbook are a good place to start.

AMRAO. the nonprofit Amateur Rad io
Research and Developme nt Corporation, has
bee n experimenting with ama teur spread
spectrum since 1980. If interested. write to
AMRAD, PO Box 6148, McLean . Virginia
22/()(j.6/48. 111

Reff'n-nce!i

' R. Scholtz. "The Origins of Spread-Spectrum
Communications." Spuad-Spt'et'Um Comnlulli
canoes, p. 7. New York: IEEE Press, 1983. R.
Price, " Funher Notes and Ane<:dOl:es on Spread
Spectrum Origins." ibid. , p- 41 .

IR . Dixon , Spr~ad Sp ectrum Sys ums .
p. 214 . Nell, York: John Wiley & Sons, 200 Edi
lion . 1984.

aRCLl346 ON RUO£R S£RVICE C4 RO

lilt last! II m<lp de(Jic<ltt'd to t~ radio amall"Ur. IInnouOC'ing the .... ,.imuth·Equidisla nt wall map from"'the Great Orc\<! Map Co.
....n azimuth map provides informatioo about heading and range 10 any place on Earth. No longer will

you have to guess. <It which way toaim your beam antenna for that ra re OX.
E.Kh map is specially dra wn with your stalion at t~ f'xKt center. Th@restoltheworld iss.pR!adout

e roued you. To use the map. simply find lhe larget station (lnd read the compass he5ding from lhe border
01 the map. To find the range. count the number of rings from the center. E.Kh ring is spaced \OCX) miles
apart . Voila ! You now know the true heading and range 10 the larget st<llion.

The maps are custom d rll wn with computer ac<:\Ira<:)' for your location and a re personalized with your
statioo's can sign at the Iowtl'" right. E.Kh map measur6 35M

x23
M

• is brightly colored. and is printed on
high qU(llily poster stock making it SlJ ita~ for fram ing ,

To ordef. send $39 check or money order and your station's call sign a nd location (if you five in a large
cny. 5UIte which side 01 town) 10: It fT . lfT\ If"

\)r~1tT"- 'rc:kIU'.p\:.o.
P.O. Box 691 401 • San Antonio, TX 78 269

$5 . This is an undisguised invitation for you
to try your hand at spread-spect rum experi
menting!

But. you will say. why bothe r with spread
spectrum in the first place? For one thing ,
because of the spectru m utilization problems
we are all facing. We all want to squeeze
more and more tran smissions into well-de
fined bands, and something will have to give.
With spread-spectru m. you can get add itional
frequency utilization.

Another fasc inating angle of th is tech
nology , surely . is that there is still so much
to discover. improve upon, and develop in
spread-spectrum. Thi s would be a fab
ulous way to put our virtually unused mi
crowave bands to good use-there, in spread
spectrum. you could try all sorts of new
modulation schemes! High speed data
transmissions and spread-spectrum tefe-

An Invhatlon to Disco\'ery

Incidentally, neither of the systems men
tioned above uses hard-to-find or expensive
pans. You can generate pseudo -random
noise with shift-registers. You can construct
simple ones with as linle as two ICs (74164
and 7486. for instance), whi le doubly bal
anced-mixers are readily available for about

but noise . you can allow multiple transmis
sions on the same frequency band. with sev
eral transmitters literally on top of each
oeber.

Secure communications, Depending on the
sophis tication of the pseudo-noise code ,
unauthorized parties may find it very difficult
to recover the original modulation .

The abiliry to reject interference, Unless
the interference is actually synchronized onto
the transmitted information, it will not appear
at the receiver output. Spread spectrum trans
missions are thus inherently more resistant to
interferences.

In both cases FH and OS, the most d ifficult
process to control is synchronization betwee n
transmitters and receivers. More time. more
money, and more energy have been spent on
that problem than on any other spread-spec
trum prob lem .2 How do you synch ronize on a
signal which you can neither sec nor hear?

In addition, spread-spectrum has not been
used much outside o f the military <and , more
recently, space communica tions) because the
ci rcuitry is complex and the cost is high . The
latter has helped keep freq uency-hopping and
direct-sequence either in the classified or pro
prietary domains.

A simple. albeit slow . synchronization sys
tem for amateur rad io purposes, designed by
the au thor. appears in the 1989 ARRL Hand
book, Chapter21 , page 15 .

Ne ither would be difficult to " brea k" if we
were interested in secret/secure radio com
munications , but as amateur radio operators.
by definition we are not. However. this ex
plains why one of the major advantages of
spread-spectrum for the military (low proba
bility of intercept) di rect ly translates in the
radio-amateur world as low probability of
interference.

Photo B. An SS receiver. It is a doubly-bal
anced enclosure , where a locally-generated
PN signal mixes with the incoming RF signal
from the preamplifier. Note th~ strip-line con
struction , and th~ twoMMICs. c1~arly visible
n~ar the two BNC connectors on the l(>ft and
right ofthe phorograph.
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Number 5 on your Feedback card

Yaesu FT·41 1 FM HT
Ever smaller and fuller featured . . .

Yaesu USA
17210 Edwards Ad.
Cerritos, CA 90701

(213) 404-2700
Price Class: $350

Yaasu has a long tradition of innovation in
HTs. From the first digital-display, mi

croprocessor-conlrolled walkie (the FT-207R)
to the first dualbander (the FT·727R), they've
led the way, defining the new frontier. This
tradition continues with the introduction of the
FT-411.

The 411 is part evolution, part revolution. It
packs into a shirt-pocket-sized radio all the
features of the larger rigs and adds some ter
rific abilities never before seen.

BasIcs

Receive frequency coverage is from 130
174 MHz, and transmit is from 140-150. There
are 49 memories (actually 50, if you count the
second VFO), and each one can hold every
thing from CTCSS tone and status to separate
AX and TX frequencies, lor odd split opera
tion , By the way, the CTCSS encode/decode
unit is a standard feature, included in the price
and factory installed . (I hope other manufac
turers follow suit.) The 16·button keypad con
trols almost all functions, including HIGH/LOW

power selection. There are no hidden switch
es on the back . In fact , the only other controls
are the volume, squelch, tuning knob, and
" call" memory button on top, and the PIT,
lamp, and monitor on the side, where you'd
expect them.

The radio is small and light. The back is
metal alloy and the front is plastic. It fits into
my hand very well and feels quite solid. The
antenna is fat and substantial but is also very
rigid. A more flexible duck would be welcome.
The keypad buttons are soft rubber, as are the
PIT, lamp, and monitor buttons. There is a
rubber grommet around the antenna [ack, and
the rig seems fairly weatherproof.

Included is a 600 mAh NiCd battery, as with
most new rigs. The wall charger connects
through a small jack on the back, and you can
operate the rig while the battery charges. Of
course, with a very depleted battery, it may not
operate too well , especially on transmit. For
receiving, it works line, as long as the battery
has some charge on it. The FT-411 uses the
same batteries as the FT·23A series, and op
tional batteries for higher power or longer op
erating time, as well as AA and AAA packs, are
available.

Features Galore

Where do I begin? This rig has every feature
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I've ever seen, and a few new ones. Frequen
cies may be entered in several ways. You may
use the tuning knob, the UPIDOWN arrow keys,
or you may key in the frequency directly from
the keypad (my favorite method). When using
the knob or arrow keys, a press of the FUNCTION

key makes them step the VFO in 1 MHz steps.
I should say VFOs, because there are two of
them! Emu lating modern HF rigs, VFOs A and
B are identical in function and can be toggled
between wi th a press of the VFO button.

Operating data is displayed on a front-

mounted LCD, showing frequency, memory
channel number, VFO A or B, and a host of
other things. The display can be backlit by
pressing the lamp button . above the PTT
switch. The keypad lights up at the same time,
making night operation very convenient.
LEOs are used for the keypad, but the LCD is
lit with an incandescent lamp, something I'd
hoped we'd seen the last of. It is very bright,
though, and makes the LCD easy to read. The
lamp has no timer; you must keep the button
pressed as long as you need it, so two hands
are required.

Band and memory scan are provided, along
with two special-purpose memories used to
set upper- and lower-band scanning limits.
You can set the scanner to pause lor five
seconds on each busy channel (great for pub
lic service band scanning) or to wait unti l the
carrier drops, which I prefer for ham repeater
use. The scan is very fast , about 14 VFO steps
or memory channels per second . 11 really zips
through the band.

There are 48 general-purpose memories,
and one "call" memory. It behaves like all the
other ones but is selected via a top-mounted
button. It's very handy for hamfests and sim
plex use or can be programmed with your
favorite repeater frequency, for quick access.

Memories may be locked out in two ways.
SKIP hides the memory channel from the scan,
but it's still there for manual selection (Yay!) .
It's great for the NOAA weather channel , or a
very busy repeater. HIOE erases a memory
completely, except that you can " unhide" it
later and get it back. I find this feature to be
especially useful for travel. I often commute
between three cities, so I put the repeaters for
each into banks of ten. I lock out Boston and
Miami (using HIDE) when I'm home in Vermont,
and then unhide them when I go. Each memo
ry channel must be hid and retrieved sepa
rately. It would have been nice if there were
some way to man ipulate whole ranges (such
as 10-19) at a time, but it still beats having to
re-enter all those frequencies.

The memories normally act as fixed fre
quencies, but a press of the MA button makes
any memory into a tunable VFO! It will even
scan up or down the band from the memory.
After arriving at a new frequency, you can
store it in any memory channel or a VFO, or
simply return to your original memory chan
nel, disturbing nothing.

Continued on page 18



YAESU

YAESUUSA 17210 Edwards Road, Cerri tos,
CA 90701 (213) 404 -2700. REPAIR SERVICE:

(213) 404 -4884_PARTS: (213) 404 -4847

When you're talki ng Yaesu handhelds, power takes on many
meanings.

Like maximum RF output, Sophisticated microprocessor
control. Deceptively simple operation. Even cost savings - as
most accessories are interchangeable throughout the li ne.

Added up, it's no wonder amateurs choose Yaesu HTs more
than any others.

FT-470_DUAL-BA!\D OPERATIO!\ PERFECTED_
2 meter and 430-450 ~lHz . 42 memories.

Simultaneous receive of both bands. DualVFOs
each band. PL encode/decode, Paging feature.
D'l'Ml' autodialer (10 memories,15 digits
each). Auto repeater shift. Scanning features.
Auto power-off. Battery saver, Extended re
ceive. Audi ble command verification. Keypad
and rotary-dial frequencyentry. Battery
packs avai lable from 2.3 to 5 watts. More.

FT-m SERIES. ~IAXI~IUM
SI!\GLEBAI\D PERFOR~I A\'CE .

2-meter FT-411 and 440-MHz FT-811.
49 memories. Dual VFOs_PL encode/decode.

DnlF autodialer (10 memories, 15 digi ts each), Auto
repeater shift. Scanning features. Auto power-off. Battery
saver, Extended receive.Audible command ve ri fication. Key- '
pad and rotary-dial frequ encyentry. Many battery packs

available, from 2.3 to 5 watts. More,

FT-23R SERIES_S~IAL L, S~IART, RCGGED_
2-meter FT-23R,220-~lHz FT-33R, and 440-~lH z

FT-73R.1O memories (7 store odd splits). Memory scan at 2
frequencies per second. High/low power switch. LCD power
output and "S"-meter display. Many PL features.Au to

battery saver, Aluminum-alloy case.Water-resistant seals.
~Iany battery packs available, from 2 to 5 watts. More,

Want more information? Call (800) 999-2070
toll -free.Or ask your dealer about Yaesu's FT-470,

FT-411 and FT-23R Series handhelds,The power
in handheld performa nce.

Prices and soccrncattons suhjP<'t to change without notice. PI. is a registered trademark of \Iotorola, Inc. Specifi
cationsguaranteed onl~' within amateur hands.
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AM P SU PPLY

RFE is now stocking
IIX Equipment

RS-1A..•_._S 49.95 RS·I2A_S 69.95
RS-35A IJ9.95 RS·5(l _ I99.95
RS· 35M 159,95 RS·5(lM 219.95
VS· 35M 114.95 VS·50M 232.95

NYE -VIKI:"G ~tB-V·A

--
';' =~

MFJ ..9C

ASTRON SUPPLIES

TEN·TEe

YAESU

736R VHF· UHFTRANSCEIVER
"The ne.... . tandard in VHF·UHF performance.

Call UJI for all YAESU equipment
HF TRA;>;SCEIVERS MOBILE UNITS

HANDHflDS AMPUR ERS

YES! WE STOCK ACCESSORIES.

MonEL 561 CORSAIR II

OTHER TEN·TEC PRODUCTS;
Model 585 Paragon
Model 425 TII&IIl.iMar Amph flCf
Mood 229BAn~ Tuncr

Mobile Anlmnas! Mrtal Proj«1 Bo\t'S.

AMPLIFIERS & TUNERS
AMERITRO~

rf concepts

RS-4A .....S 39.95
RS-20A~_. 1111.95
RS-20M I09.95
VS_20M 124.95

TOWERS

Crank-up. oclf-supporting. galvanized aeel lOWttS.

· SS· oerics mcd &1 9 ft2: - HD- ..mn. rMed ... 16ft1.
HG·J7SS HG·S2SS
H(;.S4HD CUI. nlR PRICFS: H(;·70HI>

ROHN
Sdf'wpponinr ' Raled (fl2) : HDBX_ l ll; HBX_ H), BXc6

Galvanited S1eel .ll11ll base: and rotor plale.
Todays best tower buy! Freight addi tional bul you lave

wilh OUT volume &hippers disoounl!
HBX40 S249.95 HDBX40_ .s315.00
HBX411._ S339.00 HDBX48 ~•.S424.00
HBX56 S435.00 BX64............•..S469_00

Guyed Ip,,'« s«ljpns: Complel~J'lICkag~& componenlJl
Sa:lioos:25O..S59.oo 450..$ 139.00 550..$ 179,00

can uS fOf' all your ROH~ rtqul~RM'nl~!

FokI -ovt'l" towtn:
FK2S4lI SI125.00 FK-4544._.S1411S.00
FK2558 S1195.00 FK4S54 S1595.00
FK2S68 SI235.00 FK4SM SI695.00

Price. l~ hither in 11I.,<&.

Jower Hardware;
Guy ire: 3/16EHS I II4EHS _ $O.IW .18
C'CM Cable Clamps: 3116/ 114 $0.39,(1.49
Turnbuckles: 318"E&E & E&J $6,95n.95

112"E&E & E&J S I2.95113.95
Preformed · Big Orips· 3/16& 114 _ _ S2.4912.99

GIly Insublon: soon I S02....__._..__.._ $1.691'2.99

fbilIySlran Guy Systems;
HPrG·21oo 1 -4000 1 -6700 Cable....SO.30 10.50 10.70 1ft.

Cable end. and polling compound in stock,

"!!!!!'~ WIRE & CABLE
BELDEN COAX:
991 3 Low lou ~SO_41/ft. RG-8 X(92511j SO.22I!1
RG-2131U(g261) 0.4g RG- l l A1U(826 1) 0.4 3
RG-81U(8237) 0.38 RG·58AJU(8259) 0.11
RG-81U(8214) 0.42 RG·5<:V!J(82-4 I) ~.0. 1 8

RG-2141U(826&) S2.3CWt

COPPERWELD ANTENNA WIRE:
Sol id, 12 gl....O.12: 14 p....O,09; Slranded 1-4 ga...O.IO/ft .

ROTOR CABLE:
SId.(6-22. 2-18)...50.21 Hvy Dty(6-18.2-16)...SO.3l1Jft.

We stock Andrew Heliax & Connectors.
FuUline or Amphenol connectors.

hy-gain antennas & towers
Tribanders

TH7DXS Explorer-1 4 TH5MkllS
Monobanders

204BAS 203BAS 205BAS
155BAS 153BAS 105BAS

__ 103BAS 64RS 66BS
VHF. OSCAR. & VERTICALS

CALL US FOR HV·GAIN EQUIPMENT!

TOWERS

___ ANTENNAS

CUSHCRAFT:
Triband« Special: AJS &. A,4S..._..S259.95 1S339.~

1\743 '" A744 30140 meln odd-<>l1 lr.ils available.
\'m k ah: I\V3, I\V5. and the new R4 and APRS
Monoba ndr rs: For 10. 1115.20, and 40 mekf'I .

\ 'UF .. l 'ur: Anlmnas for FM; SSB & C'"'. OSCAR.
61H B. A50-6. '" A50-S (or 6 Mdtr (¥n."J'!
4218Xl &.3219 ror 2 MdeT DXin, .
Addniunal Boome., for 220 and 432 MHz.
USCAR & ATV antenna•.

6BTV, 5BT V, G6- 144B, 0 7- 144. 0 1-220

Compkt~ mobi~ Iystfln§. CALL!

MOSLEY: SPft"bb on TA-33, TA-34, CL- 33, f'n>.61 !

KLM World Class Antennas.
KT34A....$395 .1JO KT34XA.....$585.00
VHF,UHF, & OSCAR Antennas.
We~ KLM HI" Monobanders!

BUTTERNUT
HF6V Vertical HF2V Vertical
RMK II roo f mount kit, STR II radial kil,
WARe resonators, & TBR-1 60 coils.

HF5B Compact Beam.

ALPHA DELTA
DX-A....S46.95 DX·DD...64 .95 DX-KT.•.S21..50
DX-CC...SN.95 S....itches & Transi·tl'lps in stock!

It yOll~ I CrSHCRAFr antm".. w, can"'ppIy h!

Al.L.IAISl:.E
no-n u-no

HUSTLER:

ROTORS
ILl.EXLIu=in

HDR· JOO
TIX
HAM IV
CD45 11

-

ALiNCO-AMERITRON-AMP SUPPLY-ANTENNA SPECIALISTS-ASTATlC-BENCHER-B&W-CREATE-DAIWA
KANTRONICS-LARSEN-MFJ-MOSLEY-PALOMAR-SANTEC-SHURE-TONNA-WELZ-AND MORE
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FEEDBACK

In our continuing effort to present the best in ama
teur radio features and columns , we recognize the
need to go directly to the source-you, the reader.
Art icles and columns are ass igned feedback
numbers, which appear on each article/column and
are also listed here. These numbers correspond to
those on the feedback card opposite this page. On
the card, please check the box which honestly
represents your opinion of each article or column.

Do we realty read the feedback cards? You bet!
The results are tabulated each month , and the edi
tors take a good, hard look at what you do and don 't
like. To show our apprec iation , we draw one feed
back card each month and award the lucky winner a
free one-year subscript ion (or extension) to 73 .

To save on postage, why not fill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damning or praising letter to
the ed itor wh ile you're at it. You can also enter you r
aSL in our~ contest . All for the low,
low price of 25 cents!

Feedback# TlIIe

I Welcome Newcomers
2 Never Say Die
3QRX
4 Spread-Spectrum
5 Review: Yacsu FT-411
6 Home-b rew ;

QRP CW Transceiver
7 Home-brew:

G31GU Tran sceiver
8 Review : Ranger AR-3500
9 Net/ROM-Nord Link

Question
10 Review : Pon asol Butane

Solde ring Pencil
II Home-brew:

220 MHz PA, Pan II
12 Review: MFJ Differential

" T " Tuner
I3 Home-brew:

Q RP SW R Bridge
15 Home-brew:

Six Meter Q RP Station
16 Ham Help

Feedback# Ti tle

17 Review: Antennas West Solar
Power Supply

18 Decod ing OSCAR Telemetry ,
Pan II

19 Circuits
20 Home-bre w: CW Transceiver

for 20 Meters
21 Above and Beyond
22 Index 6/89
23 RTIY Loop
24 Ask Kaboom
'5QRP
26 New Products
27 Ad Index
28 Looking West
29 Rev iew: Wilson I{)(X) Mobile

A ntenna
30 Letters
31 73 International
32 OX
33 Special Events
34 Deale r Di rectory
35 Barter ' n' Buy
36 Propagation

s
o
F
T
W
A
R
E
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Th~ S:~9 .9~ B"U<,·T~".J QR\' '»1.. P.' ,,-« S"pply t«p' h'"'
"'f'<.,e, ,'n ' he '" ~¢unJ ,h~ <lock ¢, pow. " y¢"' roc, HF' " .,,,,"
66 hI" m,'n ,h. C¢nrr¢1 ClT~.;"r<O"h.,g<. pr,'l«" g<l«lis S;
« . 1<0 b> n~ri~'. F"ll,·.,;embl< . QR\-: f"".bl<. [.a, il, "p."J~J _

.....H"'S~H - l," SI AllrellflasWest
(801)373.8425 B"x ~~2" PI,,,., UT ~-If>()~
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PC/XT/AT PS/ 2 & CC»4PATIBlES

YISA - - Our 10th Ye~r of deliVl'Mng Quality Sofl..are Lo the In l em~ tion al market - - lMsterCord

omn oro "'se s ",10 ~: ompu ~ I ' - ron so:~

I ~ both °lO'll ging JllliI 0 T ~m;"ol p'l"l rQm I No Q1h er SQU"w e needed I Wlterl~m wi!h ~on l'ooits ~1JoI . and A!J P~- 231
I\l' ~rks wiI~ 0 lIoust on~/Ol fundion ~~ H all and eosy coo!rol 01 Term;"al thib ond ()olo (ntry_
I teetest ijode and oulo siring 'eplocffllenl I [,Irffll e~ fosl Voice Ol Dig il DI mlOe e-.ch~ n~ es.

I l,ull)01atit DlJp ehed"'g I SeOrt" / pMl bv CoM. Coonlry, "ell , 0Sl. ;"fo. ek. 10Sl. Iabt'l p'nl ng
I Leis roo nJO other l>f\l<lfQms 101 «cess 005) oIl~ slop,g '~eot ;., memory okloq ";!h roor d~lo

I lJk>os lor erom . in of1~ simu~ o neou coonected 10 0 eket mol to. ond dooo-lood;" messo e'J ;.,ta a co lure (ile.
An xl reme~ u ul prog'om ' llosl NI!'J- l s ' ' e up" loe p'ogrom ""enMf they ore "' the llor _ lll1elher operot"q ere
A~I~. Poc~el or ony ather mlOe. roo oil eni'l\' ho';"g roo' log Ol'lllable 00 so:r~n sim un oneou* wi!h roo r Term"'ol
\Jn~ ond access 10 IW' other hom san. ore iUs! 0 ' !l't"1'SS aWll Y_
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,,,,~~a.~ ",,,,,,
~a.~'~~ ~~\CI \J\ NORADIALSI

~
t!.., ~, ~\~ NO RESISTORS'
r\l ~sy~O ~~""',\O~ NO COMPROMISE!
~~~~ \.O<"P-

~~ THREE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE.

CALL US fOR A FREE CATALOG
· "". "' ~w ~ "" 1J. , ,,. ' '''''' '31''''' ....,,"'J ....,

- . BIL~~M~~t:~t~<~,~Y ~
" <><I....'n•• ( 0 80l1 16 r H" .9_6H1 _06S0 %

To,.1 P"o@ f,@,gh<P,@p.",
IE'J""-', Sn,p pm'. O,,"or.•11

• Upo,.d@, 01AR ~OOZ ,

'0 ARZSI 5 ,p@c,A'-"i.ble

2000 Channels
SMHz to ISOOMHz

A~I!!:
---,~,.--

COMMU NIC ATIONS

10707 E. l 116th 51. lndpla., IN 46256

.. ToUrree 800-44S·7717 rn
VISa and MasterCar o
(COD slIghtly hLghe,)

ln IndIana 317-849-2570Collect FAX (317) 849-87g4

' COv~ , " 5MHz '0 1500MHz
,n Al.1If l.1lW,de FM modes
ContLnUOU" cove1age

, 2000Channel Me mol Y
IgS4 Sca n Freq uencIes
& I6SealchGlOuPs

"$ca rVSe alc h speeds up to 36 channel. or mC,e
men's pel secr>nd

• BUll! ,n RS 232 com pU ler Ln'er!ace
"25 Day SaHsfacnon Gua, ,'n le " . Full Refund L( no'
Salls1,ed

' SOl e W .."H x 5'r W x ]·;;"D. WI. 2 1b 10 0z
' Sup pile d w,lh AC & DC powe l cords Te IescQP'c
anten na
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Continued from page 14

The priority watch function can sample any
memory channel. It can also step through the
memory channels, incrementing once each
sample . It'll even do all this while you're scan
ning through the band!

All in all , the memory management features
of the FT-411 are the most flexible I've ever
seen , and the operations are surprisingly easy
to do,

Transmitter: Audio reports indicate that the
Kenwood is "oassrer" but more natural, whi le
the Yaesu is punchier and more "communica
tions" styled. Output power in the HIGH posi
tion is the same, but the Kenwood seems a bit
stronger in the LOW position . There is no men
tion in the Yaesu specs of the output in the LOW

position .
Receiver: The Yaesu has wider cove rage,

and selectivity is better. The Kenwood, with
one of the " hottest" receivers I've ever seen,
makes clea r audio from signals th e 41 1
doesn't even hear. But comparisons with
other rigs show the Yaesu to be about aver-

"This radio has a ten-number
DTMF autodialer!"

age, and certainly adequate-any
you can hit , you can receive.

Autodialer

This radio has a ten-number DTMF autodi
aler! It stores numbers of up to 15 digits each,
sending them at the touch of a button . If you 're
a control op or use an autopatch, it's just
great . The procedure lor entering numbers is
a bit cryptic and could have been done better,
but it's worth getting the hang of it. Especially
for portable operation, this is one feature that
will make you wonder how you ever got along
without it. Of course, OTMF may also be man
ually senl.

Documentation

With all these features, some good instruc
tions are in order, and they are provided . The
book is written in clear English and takes you
easily through the operations. Also, a wallet
sized "crib card " set is provided.

Comparisons

I couldn 't help but compare the 411 to my
Kenwood TH-25AT, a rig I just recently re
viewed . Here are some observations:

Mechanical: The Yaesu is slightly smaller
and noticeably lighter than the Kenwood, I find
the front-mounted LCD easier 10 use, though
the top-mounted one on the Kenwood is better
protected from scratches. Both rigs feel good
and solid.

Features: The Yaesu does everything the
25AT does, and lots more. Unique 411 fea
tures include 49 memories, direct frequency
entry, and autodialer.
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The Kaboom Audio Enh ancer

My principal complaint about this radio is
that the audio output power is just too small , In
addition , the FT-411's speaker has a tinny,
fUZZy quality. There's an easy way, however,
to improve this.

A big part of the audio problem is acoustical.
The interaction of the speaker with the size
and depth of the grille greatly affects the vol
ume and sound quality. Deliberately blocking
part of the speaker causes a significant in
crease in volume, along with a reduction in
fuzziness. The improvement is caused by the
creation of a resonant chamber between the
speaker and the grille front.

Go to an art store and gel a clear adhesive
plastic film with paper backing. If you can 't
find this, substitute with wide adhesive tape,
as long as il is fair ly thick. Cut out a piece 1"
wide by 13116" long. Cut out from the 1~ wide
piece a cen ter piece 3/16" wide by 5/1 6~ long.

If you hold the rig so thai you 're looking into
the grille from the bottom, you can see the slot
for the microphone in the upper left corner,
and also the vertical center post in front of the
speaker. Wipe the grille with a tissue, peel off
the paper backing from Ihe back of the plastic
film, and paste the film onto the rig with the top
edge centered over the top horizontal sial,
and the hole centered over the vertical post.
The left edge of the film should just clear the
right side of the mike slot. Exact placement
isn 't critical. Finally, using your fingernai l,
bend the edges of the film Into the top and
bottom slots.

That 's it-the radio will now sound a whole
lot better and you haven 't even voided your
warrantyl

Nit-Picks

The manual, while easy to read, omi ts a
great deal. Although a full schematic is provid
ed, audio output and TX current drain specs
are given at 12 volts, so I have no idea what
they are with normaI7.2-volt battery use (they
should be a lot less). No mention is made of
the lithium battery, nor of how to wire a micro
phone for the rig. You can review the contents

Conclusion

This is the most advanced single-band HT
available today. Despite the list of nit-picks,
its bevy of features makes the FT-41 1 an
outstanding value. If you want a powerhouse
of features in your pocket and can live with
the low audio output , this is the rig 01 your
dreams. FJ1



EXCLUSIVE FEATURES:

(i) HANDLESUPTO 1500WATTSI
® METALPLASCONSTRUCTION.
@ 300 ROTATION OFBASE.
@ STAINLESS STEELWHIP AND BASE.
@ MOUNTS ANYWHERE ON ANYVEHICLEI
@ FULLY ASSEMBLEDWITH 18' ofRG·SS COAX.
® COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, ceu.
1 8Of>S2S-6768 IN IL. 1 8OC).942-8175
TUN 6871S70 K40INTL
....(Or Wi1teJAMERICAN ANTENNA
1500 EXECUTIVE DR. ELCIN, u, 60123

"CUARANTEED TOOUTPERFORM"
THE .....OR YOUR MONEY BACK!

la
TEN
METER
HAM

TM ANTENNA
The "HAM 10' un ITIeU'r iJnt ennoiIsOl"Slgne<J aM manuf3CtlJreod bYAmenan

AntenNl ,makel'i otthe wor1Cl famous lC40AntenNi.WIttlI power runClIIl'l<;I
t41pacltyof 1500 WltU ilnc:l a !)ancl wIdttI of 1.5 mnz!>etwHn 2:1 SWR POInts

the ' HAM 10' IS tne Perfect tornDllrnentto all Slngle·b.and ten meter rigS.
The stainless steel ease of me "HAM 10" IS supplied wttn <In aclJuSb l)le

tr'1Jnl( lip mount. AI'5.0 avanabre Is an ootIonal ao.a ptal)le heavy duty
magnamo unt. For 11 free brochure, CII1 1·800·323·6768 In

nnncrs 1·800·942·8175.

CUT·AWAY.EW"
J}lf HAM 10

• Have a oosy moblie Sl\Inai on aI bands?
• Need .. ne~ diree1JCltlil an~ tor 10 rnelef1"
• c..l ecose between,~ Of Ill:lrilonUl antenna?
• Need.1"'" _..- b' 1111~
• w..f " design .. _ bullbn 1lI1tdo foe """"
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• Want iI chell! aukwl1ati:: antenf13 COlIplef' tor illy type riO?
• Just wlfl1 l;) learn more about ""tenniS?
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antenneX

THEN YOU MUST SUBSCRIBE TO • antenneX
_.It' ISI ......m.- til' IIlIema erpeml~\"om the
_ IIlm I) lI'Ie~ Thert IS sarorthrlg Iof~ From
~""lleSqlll ••tid IiI* ~ dclCIII"""""
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" The mini-magazine for antenna experimenters "
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1_ .j().po go l't.:JI ..10....1 ..w~ " !'»of $: H.IWI,.,

l.ropa<l $l Anlt!nllQsWest
Box 50062 !>. P"''IO, UT 6.l6O~ 0 11 ."J . "U2 ~

CIRCLE 3 02 ON READER SERVICE CARD

&ad)' ll) esc
Fulea I-..U

Coo ' ''''3000 V 1ll5W

TO\,lIlIl
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NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives vou
494,114 + Hams, via your computer.
S29 95 pel" year - unlimited user

BUCKMASTER PUBLISHING
Minerai, Virginia 23117

703:894-5777 800:282-5628

CIACU 156 DIrl AEADER 5ERVICf CARD

" AMl RIU'S MOST RWAILE AMAnUR RAD IO DlAUR"

SELL·TRADE

IC·781

(60S) 886-7314
(60S) 886-3444

AMATEUR CENTER

'AX

CALL FOR A QUOTEt

PHONE

The Future of
Amateur Communications

New & Reconditioned

HAM EQUIPME NT
Call ur WrileU~ Too,,'·For aQuo,,,!

' ·0.. ' 11 Firod Us to be cu... r1~-ous , ~nuw l"dg""b l .,
,,,,d Il um·, l

STORE HOURS:
' ·1 ' .ll . (a n

1l000Da, _ "'DaT
or'.IIIYIDa1l
"- , ., ' .ll . (0 ' 1

cumD
W"I' ''''_IDIT'I

182 N Maple
P.O. Box 73

Watertown, SO 57201

Y OUR H AM D OLLAR G OBS

F URTH ER A T • • •

CALL OR WRIU FOR SPECIAL QUOn
w nee , t comes 10

FA ST DELIVERY HONEST DEALING and
PROMPT/DEPEN DABL E~ ba ce-c c

We d o n t lus l auveetrse u _ we GIVE IT'

CALL US
NOW!

SERVICE WHAT WE SELL
B&W Hustler Nye
Belden Icom Palomar

Bencher Jerold/Delhi Radio Callbook
Bird Kantronics RF Concepts

Butternut Kenwood Rohn
Centurion Larsen Telex/Hygain
CES MFJ Ten-Tee
Cushcraft Mirage/KLM Unadilla/Reyco

Daiwa Moseley Vaesu

WE

Write today for our latest Bulletin /Used Equipment list.

AEA

Alinco

Ameco
Amentron
Amphenol

Amp Supply
Antenna

Specialists

Astron

_u e.-.t """
In 1937, Stan Burqnarm (W/O(lll) , because of his intense interest in

amateur radio, began selling and servicing amateur rad io equipment •
in conjunction with his radio parts business. We stand proud of this
long-lasting tradi tion of Honest Dealing, Quality Products and
Dependable " S·E·R· V·I·C·E"!

Above sll, we fully intend to carry on this proud trad ition with even
more new product lines plus the same "teir" treatment you 've come
to rely on. Our reconditioned equ ipment is of Ihe tinest qualify with 30,
60 and even 90-day parts and labor warranties on selected pieces.
And always remember:
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Number, on yourFMdback eard

QRP CW Transceiver
r-------------,

SpecifIC Rig

Components

VFO: The VFO is
a simple , well-known
Hanley ci rcuit. Drift
is minimal. Frequen
cy generation is most
ly dependent upon the
Ll and ca pac ito rs
C I-C4 , When plot
led out. these compo
nents yield the VFO' s
operating frequency.
C2 is the main tuning
capac itor, and C4 is a
min iat ure trimmer .
Thi s is important for

~,~

~E'........OIO
BOTTOOO '1 ( *

1+'\

rarely and then interconnected with a few
cables . For simplicity, all the modules are
located on a single board .

Refer to the flowchart and schematic dia 
gram. Figures I and 3. Beginning with the
transmitter. the transmit frequency is genet
ared by Q I and irs associated components in
the VFO. The buffer. Q2 , isolates the oscilla
tor from the other circuitry to help keep the
VFO stable . Q3 builds up the signal toa more
usable level. The driver, Q4 , amplifies the
signal. The final , Q5 . amplifies it to the 3·
Watt level.

You key the transmitter by turning the
power to the driver on and off , using Q6 as a
s..... itching transistor. Select the frequency by
varying the luning capacitor, C2 . The trans
miner is thai simple!

The VFO frequency feeds into the d iode
ring mixer, and is mixed with the incoming 7
o r 10 MHz signal. The diffe re nce , o r
" product. " is the aud io frequency you even
tually hear from the speaker. That is why this
stage is also called a " product detector." All
the circuitry after the mixer builds up the
audio signal to speaker level: Q8 preampli
fies the signal a little . U2 is an audio filter that
attenuates the audio signals above about 700

Hz, and U3 amplifies
the signal from the
audio filter to listen
ing level. That' s it!

Photo A. Front panel of the QRP transceiver. The
Receive tncrememal Tuning (RfT) control allows JOU
to adjust the rect-i)" frequency without changing Jour
transmit frequency.

•
•

' ''' T(G "AT(O C' .CUlT~

TOO' y,n.

• •••
•

_.
-~I.

[= 6'>--- UOfO-l n- -

Figure 2. Base diagrams for the semiconduc
tors used in this project.

featuring a direct convers ion receiver
with aud io filtering , Receiver Incre
mental Tuning (RIT) , and speaker lev
el audio volume . It is based upon the
classic design by W7EL with a few
alterat ions. My partner (and technical
genius) in this project, Bill Heishman
N5HNN . and I put it together as a cl ub pro
ject for the Arlin gton Amateur Radio Club.

T heory of O per ation

The d irect conversion receiver and trans
mitter described in this article are quite
simple . Mueh of the technical Information

:- --, you m ight wa nt 10

know. and the ratio
nale beh ind specific
design choices, has
bee n e xpe rt ly de 
sc ri b e d by R o y
L e w a l l e n W 7EL
(" A n Optim i ze d
QRP Transceiver."
QST , August 1980).

The best way to get
over the initial fright
oflooking at the sche
matic dia gram is to
break t he c ir c u it
dow n into modules
and see how simply
the modules connect
to one another. 1beIJ..
retically. the modu les
cou ld be built sepa-

..,
"
I T

wo OIl'Wf" "u... "'...._ oc
OO .~ .(l) ~ .- ' ,..TU A"'Th....

~ ce-ce. "!. " A

.. At '"
U ' . "OlEt T" ,"

' " O'.OA

.".(" ""u..•
AuOIO AUOIO

TA •., ~ . ''''(" ..: Spt:A"("

"' "'

I"L I"'

Figure I . QRP transceiverflowchart. Note callouts (Ql . Q4, U2, etc.]
which help you locate that section af the transceiver on the schematic.
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Photo B. Top ~'ie l\' ofthe inside ofthe QRP rig. Note the double-sided
PC board. for improved grounding. The VFO RF shielding (upper left)
is easily tack-soldered on.

A great little do-it-yourself DC rig
for the 30 or 40 meter band.

by Bruce Auld NZ5G and Bill Heishman N5HNN

M uch of the fun in amateur radio comes
from having " done it yourself." In

my search for a projectthat would yield a un it
with satisfy ing performance. I found two
common problems: The writer assumed too
much knowledge on the pan of the builder.
and the pa ns we re not widely availabl e.

Thi s project is different . The builder gets a
running stan in home-brew with something
that will del iver plenty of fun and perfor
mance , and the pans are available 10 anyone
with access to a Radio Shack sto re .

Thi s is a 3-Wan , single ci rcuit board, 40 or
30 meters . VFO-controll ed CW transceiver,
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zeroing the frequency of the VFO to calibrate
it to the proper range. The remainder of the
capacitors. C I and C3. should be NPO ce
ramic or polystyrene. These provide the nec
essary stability. Regular ceramic capacitors
will cause the VFO to drift.

The 5 pF capacitor off the tap of LI couples
the tank circuit to thediode that provides RIT
and the transmit frequency offset. II is
switched in and out by Q7. The offset shifts
the frequency of the rig in the transmit mode
approximately 750 Hz down. This is the stan
dard offse t in thc amateur community. If
there were no offset, you would be exactly
zero beat with the other station, and neither of
you would hear the other!

RIT : The Receiver Increme ntal Tuning
(RIT) circuitry is probably the handiest of
" bells and whistles" on this rig. This pro
vides a method of moving the receiver fre
quency while the transmit frequency stays
put. This is useful for adjusting the frequency
of the tone ofthc station you are listening to,
but leaving the transmit frequency stationary.
Consequently, your frequency will not ap
pear to the other station to crawl up the band.

Driver: The NPN driver transistor (04) is
driven at a fairly high level from the VFO and
is matched to the final through n .The trans
forme r is parallel with a 5- 50 pF trimmer
capacitor (and an additional
22 pF or 33 pF ca pacitor for
40 meter operation) which.
together with the inductance
of the pri mary winding of T2.
provide a resonant circuit.
This tuned circuit is more
complicated than a broadband
design, but allows more pow
er outpul.

Amplifier: The final speci
fied is the much written-about
2N3553. It gives plenty of
output but, unfortunately , it is
expensive and nor always easy
10 find . Radio Shack carries a
2N3053 which will suffice,
but thi s d rops the output
to about one and one-half
Watt s . Other possibilitie s
are a 2N3866. 2SC2075. or
MRF 476.

The output transistor must
have a heat sink! If you ne
glect this, it will overheat and
dest roy itse lf! The output
from Q5 is fed into a conven
tional double Pi low-pas-s fil 
ter network to reduce har
moTIlCS.

Receiver Protection Cir
cuit: The transmitter and re
ceiver sections connect direct
ly to the antenna. You need
circuitry to protect the receiv
er portion from the power of
the transmitte r . Otherwise ,
the 3 Watts from the trans-mit
ter will ruin the front end of
the receiver. The diodes, D3
and D4 , together with the res- Figure 5. Printed circuit boardfoil diagram. Be sure to reproduce this at exactly 100%, so that components with
onant combination of C44 and critical leadspacings (e .g . intergrated circuits) wjll easilyfi t onto the prepared board.
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A CURE WAS FOUND

FOR THESE DISEASES :

HIGH PERFORMANCE
PRFSFI Fr.TOR-PREAMP

_0","" _
~.....,~-.. ,

CiLB ELECTRONICSJNC.
151 Commerce Pkwy., Bull.lo, NY 14224

716-875-87~ 9 to 4
ORCU 1 7 ON READER SE'AVtCE CAM!

Typical rejection:
± 600 Khz@ 144 MhZ: - 28dB
±1 .6 Mhz@220 Mhz:- 4OdB
± 5 Mhz@4SQM hz: -SOdB

• FOJ lr~_s and repea1e<S . ... . ...n UB inc! COMMERClAL
• Aulomatoc opeIOiloon - adJustaDie~ ¥lll arI\lllIIIIde:
• 5mjI sin · usy 1I'ISt.allilloon . 7 to l!l-.onS DC
• 8 seIectmIt , .eprog.aJOO\o1lIIe mes~ . eadI up 10 2 """ IolIg
• WIred. tested . iIfld progrillmled ..Ifl \'OUI" rnessagels)

Model 10-1 • $54.95 Model 10-2 w12 to 10 minute timer - 579 .95
We oil... o;omp.., . line 01 ' , . n. m't1", . r>drec..... s u,ps
a nd .yn t ~• • IZ.fS lor a ma te u' and commm c,el uM

R!>Qu"at Our If" cat.IOO Mastercard 'ifi ll VISA .." Ieom.

1. REFLECTED POWER-ITCH

2. KNOB-ITUS

3. QRM-DEAFNESS

4. BUTTON-PHOBIA

S. SWITCH-CANKER

6. SUPER TUNER-BLUES

7. CROSS NEEDLE-EYES

THE CURE*IS: - ' ~~j-
•

MA COM
~;OMATICANTENNA MATCHER ®

FOR ALL • •• • 0 . RADIOS* ONE SHOT GUARANTEED TD LAST
AT LEAST FIVE YEARSI

********************* ***
MAXCOM. INC. BOX !SOil!, FT. LAUD., FL.33302

3015-1523-6369..._...--_.__..- .. .._,... ...
THE BOTTOM LINE I "MAXCDM WORKS N

CMCI.£ 101~ READER S£RYICE ColAO

BATTERIES "R" US. ••
You 've bought our replacement batteries before...

NOW YOU CAN BUY DIRECT FROM US,mE M8NUFACTUBER!

OURPRICES
CAN'TBEBEAT,
SEND FOR FREE
CATALOG AND
PRICELlST

,.
_.

CUSTOM MADE BATTERY
PACK & INSERTS
Made 10 your specifications.

KENWOOD INSERTS
PB-21 -S13.75, PB-25-$20.00
PB-:?8-$20,OO
ICOM INSERTS
BP-5--$23,OO, BP-3-$18 .95,
BP,7. BP-8

YAESU/MAXON
- FNB· l 0 7.2v @ 600MAH
FNB·12 12v @ SOOMAH

.. FNB-10(Sj 7.2v @ 1000MAH• •same see case as FNB-12

Introductory Offer!

P4W 11v @ 500MAH - $22.63
FNB-2 11v @ 500MAH - $22.63

SOURCE FOR ALL YOUR COMMUNICATION
BATTERY REPLACEMENT NEEDS.MasterCard and Visa

cards accepted. NY5
residents add 8Y.%
sales lax. Add $3 .50
for poslage and
handling.

ICOM
CM2, PB2 72v @ 500MAH
CM5, PBS 10.8v @ 500MAH
SUPER 75 ~ 85
13.2v @ 1100MAH
9.6v @ 1200MAH

(base charge only- 1· longer)
Introductory Offer!
SUPER 7S & 8S - $64.95 each

W & W ASSOCIATES
29-11 Parsons Boulevard , Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAilABLE PLEASE INOUIRE.

In U.S . & Canada Call Toll Free (800) 221-0732 • IN NYS (718) 961 -2103 . Telex: 51060 16795 • FAX: (718) 461-1978

CHlCU: 19 1 ON READER S(RVJCf CAM!
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RIT: Assemble the RIT circuitry. Note
thai the RIT control R9 , and the resistor R IO
connected 10 it. are DOl board-mounted. Ap
ply voltage 10 the ci rcuitry . Notice that when
you close the key the transmit frequency will
be changed. Note also that when you rotate
the 10k pol without the key closed the fre
quency changes. Setting the pot at zero rests
tance sets the receiver at the transmit frequen
cy . Rotating the control gives the offset . If
you experiment enough. you 'll find. a good
offset . SWI is a "zero" burton, which allows
instant reference to the transmit frequency .

Transmitter : Assemble the remainder of
the transmitter slowly, paying careful anen
lion that parts are assembled on the board
neatly and correctly. Connect a dummy load
and key. Ground R19 off the base o f Q6,
which will key the transmitter. A wattmeter
will verify the output. Tweak the output with
trimmer C 18. Turn drive control R21 (board
mounted ) until the output is 3 Walts. In some
cases. R21 may cause the transmitter to be
come unstable. If so , ccnsidcr omimng it.

Receiver : Assemble the remainder of the
receiver. There is no easy way 10 compart
mentalize it in any smaller components . so
you must assemble most of the receiver sec
lion alone time. However, if you wish , you
canomit the RF amp for the time being, route
the antenna directly to T3 of the mixer. and
assemble the RF amp after you're sure that
the remainder of the receiver works properly.

Sidelone: Assemble U I and its associated
components. The trimpot adjusts the volume
of the sidetone into the last audio stage. The
sidetone level is independent of the volume
control . Don't forger the j umper to U3!

Construction Hints

There are a number of hints that might help
you 10 assemble the rig and to avoid blowing
up part s.
-Pans are generally noncritical , except in
tuned circuits. I tried to stick to common
values. If you need 10 subst i tute because of a
shortage in your j unk box. try it. Remember
thai connecting capacitors in parallel will in
crease the total capacitance by the sum of
their values. This infonnation is useful if you
need an NPO cap but don't have the exact
value . You might also use polystyrene caps
or silver micas , but there may be some drift .
- Refer 10 the base diagrams of the semicon
ductors in this project (Figure 2). II is very
common to reverse connections oftransistors
and polarities of diodes. electrolytic capaci
tors. ere. Make sure you do not switch the
diode in the RIT circuit with the other I N914
d iodes.
«Toroids may seem forbidding, but are easier
to gel the hang of than tying your shoe. The
T-50-2 is a red core, and the T-50-6 is a
ye llow core. The "50" refers to its size (0 .50
inch), and the "6" is the core material. The
FT-3743 or FT-37-6 l cores are black (use
either one, whicheve r you find) .
e T he m ixer transformers a re "trifilar"
wound. That is, 3 wires are twisted together 8
turns per inch, and then the twisted group are
wound the correct number of tums around. the
core .

•
.~

O rder of

Constr uction

FRO" ~,F.O,

? '~ .

.-Pflu"p IOOTt T"AT ON T4
2 . 4. ~ AlOE AT GftOU..o

Modular Approach

I leave thi s to the whim of you, the builder.
but consider these suggestions, which follow
the modular approach.

VFO: Assemble the VFO components
through TI first. C2 is an air variable. You
can mount it on the front panel, or on one of
four PC board square " walls" that can be
solde red to the board to shield the VFO from
the rest of the components of the rig . After
you have completed the VFO, apply vol tage
to it. Place the board nea r the receiver
antenna connection 10 find the VFO fre 
quency in a ge neral coverage receiver. Note
how C2 and tri mmer C4 cha nge the frequen
cy. Set the tuning ca pacito r to its full y
meshed position and adjust C4 for the low
frequency of the segment of the board you
wish 10 work. A vernier dial for the VFO is
nice but not essentia l.

You may need 10 do some experimenting to
get the frequency exactly at the right spot.
Also. you may have 10 add or subtract a small
amount of capacitance (remember: NPO or
polystyrene), no more than 20 pF or so.
Adding capacitance will lower the VFO fre
quency.

Do not be afra id to
etch a single- or dou
ble-sided c ircuit
board yourself. Copy
the foil pattern (Fig
ure 5) directly onto
Tech-2oo film (Tech
200 is supplied by the
Meadowlake Corp .,
PO Box 497. North
port N Y 11 7 6 8 ) ,

which is etch-resistant. o r pu rchase supplies
from Radio Shack. Otherwise , get a circuit
board from a supplier. (Midland Technolo
gies, 34374 E. Frontage Road , Bozeman MT
59715,406-586 - 1190. Co ntact is Lee
Leste r. Double-s ided tinned PC board , pr ice
$ 12.50 plus shipping and handling .) There
are also a limited number of complete parts
kits avai lable, includ ing p ri nted circu it
board. (Tanner Electronics, 130 1 w est Bell
line Road. Ca rrollton TX 7.5<Xl6, 2 14-242
8702 . Contact Jim Tanner. Complete kit, less
case, is under $73.00.)

•

•
•
,

, ,

,,

'. 3. ~ TW'STEO
TOGET"ER
er PER 'HC"~

Table 2: Frequency Dependent Values

em 30 Meters 40 Meters
Cl.3 150 pF 200pF
C5.7 270pF 470 pF
C6 560pF 1000 pF (equals O.()()1mF)
L1 27 turns. 1'26 wire, T-50-6toroid 34 lums.1'26 wire. T-50-6 I0r0id
L3.4 12turns.I2:2.T-S0-2 14 lurns.I2:2.T-50-2
LS 34tums.128 Of 30. T-50-6 50 lurns, 128 or 30, T-50-6
L6 45 tums.128 Of 30, T-50-6 451ums.128 Of 30, T-50-2
C188 Radio Shack 272-1437 (22 pFJ

These parts must be obtained from either Radiokil, Circuil Specialists.
Of Mouser (e~ceptCl88).

Figure 6. Details on winding toroidal coils. The doubly-balanced mixer in the main schematic
(Figure 3) is reproduced here.
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1.5. prevent this problem.
RF Amp : This device amplifies the incom

ing recei ved signals to give the receiver a
lillie more punch and better signal-to-noise
ratio.

Mixer : The mixer is a doubly -bala nced
mixer using the common l N4148 or lN9l 4
d iode , The di ffere nce bet ween the antenna-s
sig nals and the VFO's frequency yields the
audio frequency appearing at the speaker .
This is the mosl fea rsome looking pa rt of the
circuit . It is actually the most fun to bui ld .

Audio C hain: The preamp, Q8 , in con
junction wi th U3 , amplifies the audio to lis
tening level. The audio filler U2 is a low-pass
filter of conventional design. It cuts off at
approximately 700 Hz.

Some Sim ple Rules of Heme-bee..'"

You can build this project quickly and easi
ly if you observe a few simple rules that are
common to any hobby or craft . These are
absolutely indispensable:
eK now the rig. Study the schematic and plans
very thorou ghly . Be familiar with the mod
ules and know what they are designed to
accomplish.
-Know the parts. Be fam iliar with what parts
make up the project. Study the parts place
ment guide. Figure 4 , and match the flow of
th e ci rcuit ry against the parts placement
guide . Also. remember that you ca n dest roy a
part by reversi ng polarities, etc.
-0 0 slowly! This one piece of advice will
save you hours of teeth-gritting tension and
frustration later . There is no exception to th is
rule .
-00 methodically . Build thi s project module
by-module , where possible. This will help 10

prevent many possible problems and will en
hance the learning potential of this project .



TABU 1: PARTS LIST
Other SypPIier

Radiol<it,
Jackson, 4661-50
Radiokil,
EF Johnson ,
193-0004-001
Radiokit

circun Specialists

Radiokil

Radiokit

Radiol<i1
Radiokil

Radiolul
Radiolo: il
Radiokil
Radiokil

Circui! Specialisls,
MouS&f Eleclrooics

216-001 (141 op amp)
216-038or 216-1115 (1458 or TLOB1)

216-2030
216-1604
216-1123

216-2062
216·2009
216-2009

271 ·1339 (22lI)
271 ·1335{2.2k)
271 -1116(SOk)
211-335"
216-564 (15'01 zener)
276-1122

RS Parl No
272-135
272·131
212,126

272-121
272-1340
212-1431(22 pF)
212·1434
212·1016
212-1 015
212·1433 (0.411JF)
272-1013
212-121 (41 pF)
212-124 (220 pF), plus 212-121(41 pF)
211 -1341
211-1311
211·1335
Use 100
271-1321
271-1121
211 -1 330
211-001 (33 ohms)
211-1315
211-333"
211.Q09"
use 10k

273-1 380
214·252
278-201
215-1511
216-1516
27().253(Other cabinets available)
All sizes available

yalue Description

15pF irimmer,
NPO Of air variable, bcerc-mountec

O.lIJF
O.OlIJF
O.OOlIJF

SEE TABLE 2, FAEQUENCY DEPENDENT VALUES
35j.J.F air variable, paneknc.unted

Par1 CalloW
C9,16.20.21,28,32,38,42,43
en.12,14,17,19,24,25,41
C 10,35,46
Cl ,3,5,6,7
C2

C4

U3
U4
AFC1,2
Tl

ca.ta 5 pF NPOceramic
C1 5,44,47 47pF
C16 5-50 pF trimmer, PC-mounl
c raa (40m operance) 33 pF
C22 1J.lF
C26 100J.lF electrolytic
C21,30,31,40 41J.lF electrolytic
C29,34 O.33JlF
C31 ,36,45 10J.lF electrolytic

C33 "pF
C39 270pF
Al ,8,13,26.33,35,36,38.41 100k
R2.16 1000
R3,4,6,10,11,12,15,19,29,34,40 10k
R5 1500
R7,18,25,31 lk
R9 10k panel mouni
A14 4,1k
Al 1 210
A20 3300
A21 lk PCmounl
R22,23 410
R24,28 12k
R27,39 330k
R30 24k
R31 2.71<
A32 Anypanelmountpot, lOk-100k
R42 10k PCmounledtrimpot
01 varactoe, zener or rectifoer diode
02-012 (e_cepl 06) 1N914 or 1N4148
D6 33v aener (optional)
Ll See TABLE 2: FREOUENCY DEPENDENT VALUES
1.2 10 turns, 126 wire on FT-31-43 loroid
L3-6 See TABLE 2: FAEOUENCY DEPENDENT VALUES
01 .2,1 0,11 MPF·l02
03,8,9 2N2222
0 4 2N2222A
05 2N3553
0 5 (optional) 2N3053
06,1 2N3906
Ul NE555
U2 LM301

Single op amp
LM358
18L09 regulator
lOO1JH molded choke
Primary 15 lums,l26 wire:
Secondary 3 lurns over eoIlectOf
end 01 primary , on FT-31-43 toroid
45 turns, #30 wire, T-50-6loroid
1 bililar turns, 126 wire, FT-37-43 10roid
7trifilar turns, FT_37-43
1k 10 80 audio transformer, clip off center lap
Phone jack
50-239 coax rece ptacle
Pushbutton . oormallyopen
Prinled Circuit Board Etching Kit
Cabinel
Enameled wire lor loroids
Heat Sinks

T2

T'
T4,T5
T6
J1,2
J3
SW,

Stanckln insulatOfs 216-195
• These parts are correct values, bu1 are larger than are designed CO be placed on the board, Smaller sizes available at other S4.1ppliers:

Radiokil Circu it Specialists MOYser Electronics
P. O. 80_ 913 P.P. eo_3041 2401 Hwy. 281North
Pelham NH 03016 secnecaie AZ. 85211--3041 Mansfield TX 76063
(605) 635-2235 (800) 528-1411 (800) 346-6873

If boughl new or unused , cost will be under $13 .00!

CCIl/inuf1d on p, 49
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Number7 on YOtlr Feedback u rd

The G3IGU Transceiver
QRP on 80 meters.

by Keith Coates G31GU

T he circuit for the G31GU direct conver
sion rece iver, based upon the ci rcuit by

J. Young in the February 1975 issue of Radio
Commun ication, is straig htforwa rd. The RF
amplifier is tuned, though, and I found that an
RF ga in control is essential for evening use.
The AF amplifier is a simple circu it.

Constr uction

The layout is not critical. The VFO, AF,
and PA are very well screened, with the com
ponerus mounted on a length o f tag strip. The
receiver and sidetone generator are buill onto

paxolin panels (see Figures I and 3) , and
wired up at the rear. The whole tra nsce iver ,
including the ATU . is buil t into one box so
only ae rial and earth connections arc re
quired . You may also place batteries inside
the case .

You may cons ider the PA stage odd , with
the 6800: and 100 resistors, but I tried sever
al other types of coupling which resulted in
accidents to the BFY51. This circu it has
neve r damaged a PA transistor. The actual
RF power output will depend upon the tra n
sistor you use . Some BFY5 1s have given DC

power inputs of from 850 mW to 1.3 Watts.
The AF filter (L5, L6, and L7) is based on

the ci rcuit of J . Young (RaJ Com , October
1973) using 38 SWG on Mullard ferr ite
rings. type FX 1593. In the prototype . I used
scrap ferrite rings, and l could wind only
abou t 200 turns onto them, but they worked
all right .

Wind the PA and ATV coils on ferrite rod
+i. in diameter and 2 1h · long. Wind 15 tums
of 20 SWG , tapping the ATV coil every two
rums for aerial impedance matching .

Different values of RlO will alter the drive

+
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Figure J. Pans placementfor mereceiver board.
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...America's Best! WHEN YOU ARE READY TO TRADE,
CALL MEMPHIS AMATEUR
AND TRADE UP TO TEN-TEC!!

-o
-

• ••

The PARAGON . . .Performance Plus! NEW! ... 961 Power Supply
The Paragon is the result of a three year engineering effort. We are proud of the Paragon and
we th ink it has set new standards of excellence in synthesized rigs. Check it out yoursel f. We
think that you will share our pride in the Paragon.

/""", <,
CALL TEN-TEC

FOR 238 --
2·KW • - n

TRADE ... _.-
Antenna o O.APPRAISAL! 0Tuner . --- -

• • ~~ -c, lC 1tli'5

- - -
0.;-------- ------

Cltl.O:

"'-,.--. -." - n .'!I, -_. •
COMING SOON: OMNI V

-
.~.

:/3lH; VFO MIC

MODEL 6 0 4
DUAL PADDLE KEYER

j -.-
1 .: . ...
1 .

.,I
-00"1.0'

561 CORSAIR II

MODEL 605
SINGLE PADDLE KEYER

•

'Q -,"
1IlP" ~ , - , •

•

961 Power Suply

-
_.•

MODEL 425 TITAN

- r- : .. .'- -.:.::: : - :: . ,;, .:.. -

. _............ .

COMING SOON-HERCULES II AMP
Solid State, No-Tune, 550 Watts HF

CALL US TOLL FREE! 800·238·6168
MEMPHIS AMATEUR ELECTRONICS, INC.
1465 WELLS STATION ROAD, MEMPHIS TN 38108 OPEN 9 TO 5, SAT, 9 TO 12 (CENTRAL TlMEI PHONE 901-683-9125

• • • •
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Figure 2. Scnemaucfor the G3JGU 80 meter QRP transceiver.
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Figure 3. Parts placementf or the side-tone generator and RF meter amp.

1
Yes, please send infer-

1mation on your line of amateur

1 antennas to: 1
1 -. I
1 ~" 1
1 Ierv ewe .,
1

(jIJlSfJ;.=BB)
1

1 1
1 1

One NewtroniCl Place
1 Mineral W8Ils, Texas 760fJl 1
1-

(817) 325-1386
_I- ------- -e lRCLE 2 6 9 ON READER SERVICE CARD
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mer in parallel to tune onto the CW end of 80
meters.

12: As primary of Tl , tapped about two
thirds up from the earthy end .

L8: 15 tu rns 20 SWG on ~" ferrite rod
(21h " long) .

L9: About 4 .5 tum link o n LB.
LlO: As L9.
LJ I : As LB, with tappings about every two

turns .
LJ2: As L2 (or perhaps a 1.5 mH RFC) .
L5, L6, and L7: For each inductor, wind

200 tu rns o f #38 wire , closely spaced on the
Mullard ferrite rings. Each ring is j ust under*.. length and "'. diameter . Moum the rings
on the same axis spaced "''' apart.

So, there you have it. This rig should prove
10 be a lot of fun 10 use , es pecially in me
fall months when low-band DX picks up .
Enjoy! DJ

book. "
Adapted from "G-QRP Club Circuit Hand-

o
VR4

C23 I C35 I
R25

~D~D ~ D~ ~

o~-,...... TO_________1 528

0 .22, ., .
: I
I 88mH ( 2) :, ,, ,, ,

TO H.T.

r-, "''" '"u u

Figure 4. An alternate AFfilter .

o
T R I I

01 C40

~~l
TO METER

C42 0-•• TO VR5

R28 R29

L12

0 .22 '1"'

o

R.f.C. - .....---.....----'11---.....---1>-.. A. F. AMP.

'""u

Su~~ested Coil Windings

These notes are based on another 80 meier
rig Jhave built, using some of the informat ion
in the J. Young article . A grid d ip oscilla tor
(GOO) is useful for tuning the coils 10 reso
1U0C<.

Tl Primary: 40 turns 30 SWG c1ose
wou nd on ~ ~ former with slug . Secondary: 5
turns on ea rthy end.

72 Primary: as T I. Secondary: 12 turns
34 SWG close-wound in the center o f the
primary .

LI: 30 turns 30 SWG on ~" former with
me core , with 100 pF fixed and 50 pF trim-

TO KEY JACK

to the PA, giving different power outputs. A
IkO preset in se ries with a 4700 fixed resis
lor wi ll g ive a variable output fro m about 200
mW to about 1.5 Watts . This is useful for
points in co ntest operating .

Fit a 5(X) rnA fuse in the 12 volt supply
lead, especially if you want to use a car bat
tery-cand a diode to prevent reverse polarity
accidents .
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The Ranger AR-3500
Competitively-priced ORO 10m rig.

Clear Channel Corp.
Box 445

Issaquah, WA 98027
Phone: (206) 392..0419

Price Class: 5350

W hen I last reviewed a Clear
Channel Ranger 10 meter

rig , 1came to a couple of conclu
sions. The first was that the rig was
a reasonable, all-mode 10 meter
transceiver. The second was that it
wasn't the mosl operator-friendly
in the world.

After evaluating the AR-3500, a
higher.power, upoated version of
the original, I have found some im
provements, and some areas
where things are pretty much the
same.

In a Nutshell

The Ranger AR-3500 is a mi
crcprocessor-contrclred 10 meier
transceiver with 100 Watts 01
output . An all-mode rig (AM. FM.
SS8, and CW)o it features true
noise blank ing and noise limiting.
It has outputs forCW and an external speaker.
An amber LED display gives resolution to
the nearest 10 Hz. It covers 28.000 to 29.995
MHz and offers splits for repeater use.Specifi
cations put the dynamic range at roughly
105 dBm , and spurious emission suppres-
sion meets FCC specifications at about
60 dB down. The Ranger AR-3500 also offers
five memories . memory scan , and pro
grammable band scan. II weighs roughly
5 pounds and is about as big as an older 2
meter rig.

Improvements Over the AR-3300

The Ranger AR·3500 is an improvement
over the AR-3300. whiCh I reviewed last year,
in the following ways:

Instead 01 using one set of momentary-con
tact switches for increasing or decreasing fre
quency, there are now two banks 01 switches
under the display. The top bank is for increas
ing frequency and the bottom is for decrees
ing frequency.

There is now a real , highly effective. noise
blanker circuit. You activate it by pUShing in
the RF gain knob . It pretty much cancels just
about all mobile noise.

By pushing in the mike gain knob. you can
now activate a true automatic noise limiting
circuit. This feature complements the noise
blanker and helps limit noise peaks.

The AIT control , called the clarifier, seems
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The Ranger AR-3500.

to have been opened up a bit over the pre
vious model and offers somewhat broader
tuning.

These changes may seem small, but they
make the Ranger AR-3500 tar more pleasant
to use. The ANl and noise-blanker circuits are
especially welcome, as is the change to two
banks of switches to move up and down fre
quency.

Still the Same

Th e areas that have not changed are
sti ll the same ones which we noted last year.
They are:

There 's no knob for the VFO. aSYing is
button-controlled. To move up 10 Hz, you
must press the lar button on the right ten
times. No automatic mode is implemented al
ter several seconds, as is commonly done with
other momentary-contact devices in the elec
tromcs world.

The CW mode is still strangely implement
ed . To use it. you have to insert the key. and
key the mike while you're transmitting. II's an
interesting two-handed exercise. It also indi
cates that the developers 01 this rig consid
ered it primarily for mobile voice operation.

The amber LED display washes out in
strong light. This is also true of the LEOs for
the sepa rate receive and transmit sig nal
strength indicators.

Scan mode i s on ly activa ted with

the squelch in a high position . It
takes a lot of signat to overcome
the squelch, which woocs in any
mode.

II you want the convenience of
using the mike instead of the up
down switc hes, you must pu r
chase an up-down microphone.
You must also purchase a CW
board if you wish to use the CW
interface correctly. The third op
tion you must purchase as an
added-cost item is a speech pro
cessor board. These features are
usually standard parts of a $600
$700 transceiver.

Memory storage is only partially
battery-backed . Memory is re
tained as long as 13.8 volts DC is
supplied to the rig, provided you
remember not to turn the memory
reset switch off. If you turn it off.

memory goes away. even with the 13.8 volts
DC input. This also means that if you move the
rig, for whatever reason, there is no memory
storage. However. we suspect in later ver
sions of the AA-3500 , the problem will be
fixed.

Conclusions

So, the final verdict on the Ranger AR
35OO? Despite the above shortcomings, iI's an
excellent rig . With 100 Walts and a fairly con
venient size. we were able to work from New
England to the Midwest reliably and with less
than optimum band condi tions. The extra 6.02
dB of power more than makes up for any short
comings.

Also, you can set a repealer offset in memo
ry and operate in split mode so that you can
operate 10 meter repeater mode without mak
ing any changes. as is the case with other
models on the market.

Finally, signal reports and audio reports
were consistently excellent with clean , com
munications-quality audio reported just about
every lime.

And, last but not least. the price . The sug
geted retail on the AR3500 has come down
dramatically- from $600 to $350-to make it
truly competitive with the other popular 10m
mobile rigs on the market today.

Given all the plusses, the AR-3500 is worth
a look by the serious 10 meter operator. III
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PROTECT YOUR SENS~':'~"~':--"'~
EQUIPMENT FROM

DAMAGING VOLT AGE SURGES1

CI RCLE 324 ON READER SEIlVlC£ CARD

SqSPEDIND
PO BOX 2S46

SYRACUSE~ NEW YORK 13220
( 3 h ) 699-75 13

ORDER FA~TORY DIRECT -COO'S WELCOME
25.00 FREE SHIPPING

(NEW Y RK RESIDENTS ADD 7 '11. TAX)
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NEW!
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Made Easr 8< Fun
ItlIfOduCorlg u....-t COittpi_ISOWI and Ea&y-IO-I.IM
code COUfM ....8JlallIe IOday!
- MORSE TUTOR itl aw lab!e fDf IBM PC. xr. AT. PS/2
and~lobIM
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• 1-1 (1) WDfd/mInut" code speeds
• StandatdOf Fa"lS"DI1t1 modea
• Adjustable code 1reQu&ney
• Ow< 1 B. ionpossible random OSOS
• L""",. numbotr. andpunct , mark coverage
• Sell calibfl1inglmenu d.iven design
• DIsplay texl_while listening Ofatt", ODpyifIQ

To Upg 'ade Of IeamCW. Send checl< 0< 101 .0 10<$19.95
+ S2S&HID:

CIRClE 339 0fW READER SERVICE CARD

21881 Summer Circle, Dept. Mrs
Huntington Beach, CA. 92646

CA. Residents add $ 1.20 sales tax
!iI(fW ,"V"llA8l£ THRV UNClE WAYNE'S lIOOI<SHElF.

THE AARl. ' FNE DEI.LERS E\I£RYWHERE

E.H.YOST & CO.
EVERETT H, vOST K89X l

7344 TETIVA RD
SAUKCITY, WI 53583

ASK FOR FREE CATALOG

608 643·3194

CIRCU 3" 0fW READER SERVICE: CARD

CIRCU 112 0fW READER SERI/ICE CARD

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

BATTERIES
Nickel-Cadmium.Alkaline. Lithium. Etc.
INDUSTRIAL QUALITV

••1 · 801-31 3 · 8 4 2 5
. AntennaslVest
_ !lO<C:! S """'" 1ft e.MO"l

CMClI: 304 0fW READER SERVICE CARO

SAVE TIME & POSTAGE!
Circ le advert iser' s numbers on our
handy reader service card to send
for valuable Information from adver
tisers In th is Issue. Use our Ad Index
to locate advertiser' s Reader s ee
vlce numbers even faster!
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SYMBOL OF ENGINEERING INTEGRITY...QUALITY
WORKMANSHIP...RELIABLE LONG-LIFE PERFORMANCE

AL·80A LINEAR AMPLIFIER
The AL-'OA wilt provide a signal output that Is wtttlin '/2 "S" unH
Of the "gnal output 01 the mo.' expensive ampllfl.r on the
marleel-and at much lowllr cosl.

The Amefl l ron Al-80A combines Ire ecorco-ccr 3-5001 with 0
heavy duty tonk cecot to ocraeve nearly 7Cff" ertcercv from 160
to 15 meters It has wide frequency coverage for MARS and other
cutroreec servces r vocor dove 1$ 85 watts to gve over }()(X) watts
PE P sse oro 850 wafts C W I?F output A new Pi-L output CirCUlI lo r
80 and 160 gives full band coverage and exceotcocnv smooth
lUning

Size 15W'O J( M'W J( S'H WQt 52 Ibs

AL·1200 LINEAR AMPLIFIER
3CX1200 TUIE

Full legal outpu t w ith 100 wotts drive

AL·1500 LINEAR AMPLIFIER
8877 TUBE

Full legOI output with 65 watts o nve

The coolll"oQ system In both c-roate-s keeps rre
tube sa fely below me manufacturers ratIngs even
wren operottng at 1500 watts output Wlth 0 steady
comer The hlc:rnent supply has irYush CUfrenTIrnIT,1'lQ
to Insure rnoxenum n ee Me

Size 18W'D x 17'W x 10""H Wg t n lOS

AL·84
LINEAR

AMPLIFIER

The Amerltron AL-8" is o n economical amplifier using four
6Mj6 tubes to oeveco 400 wortsoctout on CW and 600
wolfsPEP on SSBfrom 160 through 15 me ters Drive reqoreo
is 70 w rvocot 100 w max tre passive Input ne twork
presents a o w $WR "...put to the e xeter Power lr'PUt IS 900
wafts The AL-84 is an excellenT ecce-co. portable or
PeQ'nn8r'S amplifier

See l1'/l"W x 6""H x 12W ,o Wgt 24 lOS

ATR·15 TUNER
The Amerltron ATR·15 IS a
1500 wott "1" ne twork Tuner
thct covers 1.8 through 30 MHz
In 10 dedicated bonds Handles
full legal power on a ll amateur
ba nds a bove 18 MHz

Five outputs are selected Irom a heavy duty antenna SWitch
allowing the rapid choice 01 three coonct hne s, one single
termina l feed 01 a ooicrceo cutccr An internet txnun pro
vides 11 or 4 1rc tos (user selectable) on the balanced outcot
terminals

A cece -ecooc wattmeter and $WR t:>rlClge ISstandard In rre
ATR·15 It accurately reads envelope powers up to 2KW

Size 6"H x 131J."W x 16".0 Wgf 14 lOS

RCS·4
FOR CONVENIENT

INSTALLATION

No control cable requeeo
Selects one of four cntennos
VSWR: under 11 to 1 from 18 10
30 MHz
Impedance: 50 ohms
Power capability: 1500 watts
average. 2500 watts PEP
m a ximum

Remote COAX Switches RCS·IV
FOR SPECIAL

APPLICATIONS

Selects up to five antennas ,
LOll at 150 MHz: less than ,1dB
VSWR: under 12 to 1 DC to 250
MHz"
Impedance: 50 ohms
Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz

Available ot vour dealer. Send for 0 cotolog of the complete AMIERITRON line.

A~~.iT.O~·
2375 Dorr Street . Toledo, OH 43607

For more information: (601) 323·9715 ' Technical inquiries: (419) 531 -3024

CIRCLE J 14 ON AEAO[ll SlAVICt: CARD
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Nowthat
youcanspeak,
talk toLarsen.
Novice Enhancement opens up a

w hole new way for novices to com 
municate. To make the m ost o f 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 performance.

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

~,sen Antennas
The Amateur's Professional"

See your favorit e amateur dealer o r ....nte for a free ama teur catalog

IN USA: Larsen Eleclronics, tec.. 11611 H,E. 50th Ave" PO. Box 1799.Vancol1Yer, WA 98668. 206-573-2722.
IN CANADA: tanadian Uirsen Electronics, Ltd., 149 West 61h AYllfIUll, \'ancouvef. Be. VSY 11<3. 604-8n-3517.

• "_..n _ _ ' .
• lO n . ,,""'V\O'I'IOUv.u """n ... us
• 0II0f'" \Ii.....a .1IOIlO IT<XM \lIlT,.'.. 14"""""

'OR ,".. UlTJ\l.OG ONlT '-800-345-8921

' Off~ IN' OIlMATION 1-8111-116--5914

CIACLE 178 OM READER SERVICE CARD

........... PRESENTING ...........

CABLE TV
DESCRAMBLERS
......... STARRI NG •••••

JERROLD. HAMUN. OAK
ANO O THER~~ MANUFACTUllEM

AMATEUR SOFTWARE
FOR YOUAIBM
PClXT/ATIPS2 AND
COMPATIBLES.

SATRACK- A very simple to use satellite
tracker . Will dIsplay AZ-EL IcH' up to 10 satellites
in Iabular tormat.Also~ variable time
WIndow & tIme Slew'" _ ....."

CO"'PULOG~ptli;ticat~~puler logging
IcH'theOX'arOfC ntester.Searc a so's by call ,
pre/Ix, name, ll & nate. ./
Produces aSL ra ' lo rcar~ be seet and
est's10 be received.
System Requirements: 25/5K Memory; 1 Disk
Drive; Color Of Monochr(lma System.
Programs are $1 9.95 each or $34,95 lor bolh,
p!us $2.00 SIH. '

IVISA I TO ORDER CALL I Me I
1-800-842-9127

~ MClI'JCCA-..:CO.IIiIIC. ~
~ 732$' ,RESEDA8lVlJ DEPT 1828 r::::::I

RF <:;FAA'

Sext Dar
-r ~

VANGUARD LABS
196-23 Jamlll,.. Ave., Holl is, NY '''23
Phone' 17181468-2720 Mon._Thu,.

•eo--. 100 Mttz 10 199.999 MHz in 1 kHz s t89S ...,111
~I dlill • Accuracy • J- 1 part pel' 10 mil·
lion al a1l lrequencies • Internal FM ~just.tlle trom
o to 100 kHz at a 1 kHz rille ' EJctemal FM inpul ee
cept. tones Of Tolce ' Spurs and noise lit 1e1l,Ieo dB
below carrie< • Output ~iusllll)le lrom~ mV at
500Ilms ' Ope<lIle, on 12 V(\C@ V. Amp ' Available
IOf Immediala deli""ry • 1429.95 delivered ' Add-oo
acca.sorle. avall.tlle to e~tend freq rllnge, lIdd Infl·
nite resolut ion . AM, lind a prec ision 120 d8 allenua·
tor ' Call or w.ite 10' details · Pttone in your orde. as
l ISt COD shipment.

SYNTHESIZED
SIGNAL GENERATOR K C8A V

CIRCLE 23 ON REAOER SERVICE C4RD

IBM and APPLE DXCCK D 8.\iP

If vou have an l li\1or compantse or a 11HK App le ne.ftc . or lltt~ twuh Applc'll;'orks, you can
keep Ir.Kk of )'our DXC<:. WAS, o r jU~1 ,.·our e\"l:rrday 1<'!Utinjt wuh our help. 'Il'ith your
computer pJU can search . o rucr . update, or prim an)' one of the manr data fields included or
you may add ,;,orne of your own. This makes it ea~,.· to keep track of an me awards and QSbo in
your shack . For IK.' I we include bolh Ihe program and Ihe data . For rhc Apple II s.eries juslthe
da ta i ~ includt."d for usc wilh Apple'll·orl.:s , Ind u•.kd in our d at a are allrhe I.T .V. & CQ zones
plus the laliludes and lo n jtiludes o f :III the curren t D X<:C coumr tee. Al~o all ~Ialt" and ccunne,
arc included'

Ju~t S 19 .9 5 + Sl .UU ,& h (Ohio res ident' add 5.7" % for the governor).

I Eig h t b.nd 1);,lU I
RI . Ifj Alexander Ro ad
a envme. Ohio 448 13

or cI1l4 1 9·886·3H07 nr4 1 9·SZ9-~ 1 55 IZ [ ':'1
(I 1.1)(}o///f)rp hrJIII' oraers) Visa (. M e a ccep ted
Apple & Apple"''''''' ~rc rCIl , T M orAppkCompurcr In<: , 11i'.' i_a rCIl , TM or lm"m~l;onal Bu.inc," ~h<'hinl"'l

MODEl
S(l.100F
S42U S

d,lIt ..ed

-- ~-~...... ... ..
' _ .....11

MADE IN
US4

CIRCLE 79 ON READER SERVICE CARD CtRCLE 371 ON READER SERVIC E" CoIo RO
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Number 9 on your Feedback card

The Net/ROM-NordLink Question
A case ofsoftware piracy?

by Neil Shapiro WB2KQI

Editor's Preface-As digital technology
finds a larger place in amateur radio, the
same complex legal and ethical problems in
the computer industry are bound to crop
up. This article focusses on one such
issue-alJeged sof tware piracy-that has hit
the amateur packet radio community.

The conflict ston ed between two groups:
Sof tware 2000, a sof tware development
company in the US; and NordLink, an
amateur packet radio club in Germany.
Sof tware 2000 developed a program, called
Net/ROM, to enhance packet radio data
transfer. Shon ly thereafter, NordLink
came out with a program, called TheNet,
thai hadprecisely the same specs-s-i.e., it
perfanned the same range oftasks in the
identical hardware configuration-as
Net/ROM, Version 1.3. Software 2000
marketed their program-installed on a
ROM chip-for $65. NordLink made their
program available free ofcharge.

Ron Raikes WB8DED, president of
Sof tware 2000, soon began to claim that
NordLink pirated the Net/ROM sof tware.
The author, Neil Shapiro WB2KQI, made
his own investigation and presents his
findings in this article.

See the sidebar f or a briefoverview of
packet radio.

We want your input on this important
issue. Send your correspondence in
reference to " Net/ROM-Nordl.ink
Question. ..

... de Bryan NSI B

T he packet rad io community is now
embroiled in a controversy that could

affect the rest of amateur radio . On the high
level , the problem focusses on principles of
copyright and computer law; on the grass
roots level , it boils down 10 eth ics and com
munity acrion.

Net/ROJ\.I
Ron Raikes WB 8DED . founder and owne r

o f Software 2000, began marke ting Net/
ROM nodes in May 1987. Raikes began beta
testing (i.e . fiel d test ing) the chip in 1986.
The ROM chip he supplied plugs into many
popular TNC-2 compatible termina l node
co nt ro lle rs, such as AEA 's PK-80 . and
MFJ's 1270/74s . The chip's instructions turn
a Net/ROM-equipped T NC into in a Netl
ROM node station. Othe r hams using facto
ry-del ivered TNCs can call into a Net/ROM
node near them . often wit h j us t a 2 mete r
handheld or other low power transceiver .

Net/ROM is a form of extra intelligence
that au tomates packet data routing . A stat ion
so equipped t ransmits a beacon w ith its call
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and a library of other Net/ROM -equipped
stat ions it can link 10. A Net/ROM stat ion
also listens 10 the call for the beacons of other
Net/ROM stations and automatically records
the information in these beacons . From this
in itial info rmatio n. Net/ROM nodes auto
matically configure possible routes o f linked
Net/ROM nodes for packets to travel. The
end result is that users transmitting a packet
need only specify the destination- Net/ROM
nod es take care of all the routing! W ith this
system, convenient and low-power long-dis
tance communicat ions a re possible , and are
becoming more routine .

Raikes ' product is sto red on a ROM chip.
Just as a compute r program exists on a floppy
disk or a casseue tape , it exists wi thin a ROM
chip. It helps to th ink of a ROM program as
exist ing in a protective hard shell .

Too Big a Byte?

In computers. it' s pretty much a given that
any breakthrough product will be quickly fo l
lowed by s imila r products , as programmers
see what is possible and begin to develop their
own ideas. At first . it seemed j ust a happy
demonstration of such a development when
German ham Hans George Giese DF2AU
released his TheNct ROMs. His program did
exactly the same th ing as Ron ' s Net/ROM
program . with the addit io n of tw o co m
mands. All other commands and opera tions
appeared identica l. Hans soon put into the
publ ic domain his TheNet source code (the
program in the form of the language it was
written in). Public domain software is free for
the taking . TheNct nod es quickly began to
appear.

Net/ROM nodes cont inued to appear, but
much more slowly . Still. it came as a shock to
many people when Ron suddenly accused the
people at TheNet of stealing his program .

How Cloned?

Think for a moment about the idea of
cloned computers. Dozens of computer man
ufacturers-c-Kaypro. Tandy . NEC , Leading
Edge, Standard, Franklin , etc .- produce
models that all appear to be exact copies of
IBM computer systems in what they do. IBM
may not be happy about these clones , but they
don't often make accusat ions of theft. What
moves Raikes then to claim theft over a s ingle
ROM program . when IBM doesn't comp lain
about a whole cloned computer system?

The answer lies in how the product was
cloned. There are two principal ways to elone
hardware and software- independent devel 
opme nt and reverse-eng inee r ing . To under
stand how they differ, you must understand
the meaning of configuration and specifica-

tion. Configuratio n is the way a compute r . or
program, performs a given spec . The spec is
the range of functions a prod uct can perform
given a particular user interface . Often, the
spec of a product is called its " look and
fee l." There are often many config urations
that can carry out the same spec . For an
analogy . I + 2 + 3, 2 + 2 + 2, and I + I +
4- three diffe rent sum ming groups- a ll g ive
the same sum of6.

In the case of independent development, a
deve loper notes the specifica t ions of a
product he wants to clone . He then puts
to geth e r a d evel op ment g roup of pre
grammers and engineers who arc " untaint
ed. " tha t is . they have no knowledge of
the inner work ings of the product to be
cloned . In hardware and software develop
ment , the re are a vast num ber of ways to
design a prod uct to meet the same specifica
tio ns. There ' s virtua lly no chance that an
independent development team will come up
with the same configura t ions as that in the
clone . (There are other " look and feel " is
sues which can complicate legalit ies even
further, but the preceding is enough back
ground to understand the issue fac ing us in
ham radio today) . Independent developme nt
is a legal approach, the one performed by the
PC clone manu facturers .

To " reverse-enginee r " means 10copy part
or all of the original product config urat ion. In
the case of software, this means 10 simply
look at the program or mechanically copy it
onto your own distr ibut ion device , such as a
floppy d isk or ROM . If the orig inal prod uct is
copywrited , this is st rict ly illegal. It is st ill
illega l if the clone is a modification of the
copywrited original product. The point is that
it is illegal to use the original produc t 's con
figurat ion in any way , even as a base for a
new program .

Back To Net/ROM
Ron Raikes accuses Hans Giese DF2AU of

reverse-engineering his product . He first
sought legal counsel, but the cost of an inter
national co py rig ht inf ri ngeme nt lawsu it
against a group in Germany (Hans Giese' s
NordLink Group) would be a crushing finan 
cia l blow to a small development firm like
Software 2000. Ron then brought his story to
fellow amateurs . which sparked a raging de
bate , especially in the Hamnet forum of Com
puScrve, an on-line informat ion service .

THE INVESTIGATION

Why Look Into It?
Ham radio is becoming more and more

computerized. Contemporary PLL rigs have



a large digital component. There are many.
ma ny softwa re p rograms on d isk a nd
ca nridge for your ham shack. The future o f
ham radio is ve ry much tied to the future of
co mputing. A great deal of the stuff that' s
produced is public domain software, but
much of it , espec ially the more user-friendly
software. is comme rcially developed . If the
developers see that they cannot trust the ham
rad io community . they may deal themsel ves
OUI of ou r market. Th is , in add ition to
amateu r radio 's trad ition of ethics and self
pol icing .

Interview \,"ilh UF2AU

The first step is to determine whether or not
the Th eN el chip was developed by indepen
dent developme nt or by reverse-engineering.

In a telephone inte rv iew, G iese staled that
he felt forced to ma ke a clone version of
Net/RO M because no source code was sup
plied with the product, and there were some
bugs in the first version. Us ing an analogy ,
Hans explained: " You have a radio which
has spurious emissions . It came without a
circuit diagram . You make such a d iag ram.
and say this is it. this is how 10 re pa ir the
radio ."

Hans appeared to waffle o n the question of
whether or not he d isassembled the Net/ RO M
chip. AI first he denied having copied Ron 's
program by loo king at the ROM with a disas
sembler. one of the tools of software pro
gramme rs. " We did a new source code in C
and made it available : it was not di sassem
bly .· · Later in our inte rv iew. however, Hans
said. " I disassembled some part of it." When
I repealed that 10 him for clarification, he
considered for a long moment, and then reit
erated that disassembly was nol part of the
process. Th is am biguity may or may not be
due to Ihe language difference.

After 1comment ed on the e xtreme sim ilari 
ty of the two ROMs. Giese continued, " If
he 's (Ron Raikes) go ing to cha rge sixty-five
bucks for a ROM , he has to live w ith be ing
cloned. Let's no! call it revenge. Let's say
that , am an angry consumer, Normally . we
would have made The Net d ifferently. but for
Ron 's high -nosed attitude . "

Raikes ' " high -nosed attitude. " accord ing
to Giese. is his refusal to release the source
code for Net/ROM when it was first market
ed . Yet. bear in mind that it' s unusal for a
company to release the source code for o ne of
the ir copywriter products , for the obvious
reason that it leaves the product open for
bootlegging .

Government. Business Stance

I spoke to Ralph Haller , the FCC' s Chief of
Rules and Regulations. He was aware of the
controversy, but maintained that the FCC is
unable to act without a court ruling . I the n
turned 10 the Tucson Amateur Packet Rad io
(TA PR) organization fo r guidance . The
present head o f TAPR . And rew Freeborn
NOCCZ . said, - r encourage the FCC to re
solve it. Th e only way we as an o rganizat io n
ca n co me out and say an ything would be
because of a lawsuit . " They wil l not investi 
gate because they will not pull thei r own

prog rammers from development work on
other projects. Andy ex plained that TA PR is
not a big organizat ion. but just a handful of
people employed full-t ime in developme nt.

Who Can Act ?

Clearly , investigation had to go on at the
ind ividual level , and it has. In January 1989,
Thomas Allen WA6IGY . an experienced C
progra mmer, compared copies of the Net/
ROM and 1l1cNet source code . Allen oo
tained the Net/RO M source code from Ron
Raikes . and a copy o f me TheNel source
code . He created a cross- reference table of
rout ine names and file names in each program
listing . He then compared the two source
codes with the follow ing results , qu oted with
his permission :

"There are 234 Net/ ROM routines in v er
sion 1.3. Of. .. 232 routines in Net/ROM. all
are du plicated in TheNet with ide ntical num
bers and typeso f passed parameters . In every
TheNet C fun ction , an identica l number and
type of auto variable are allocated in the stack
in the same order as they are in the corre
spond ing Net/ROM routine. " After many
suc h ex amples. Tom repon ed : " It is my
conclusion . . . that TheNet is not an origina l
development. bUI rather a d irect copy of Net/
ROM ... ..

Some people have quest ioned w herhcr o r
nOI the source code Ron has been handing out
to people is the real source code . This was
easy enough to verify, which Eric williams
WD6CMU did . Eric keyed in the Nel/ROM
source code obtained from Raikes and sue
cessful ly compiled it imo a Version 1.3 chip.

F urther Investlganon
I then called on IWO independem computer

consultants. e xpe rts in the C language . to
verify or dispute Tom ' s cla ims. Each co nsul
tant was sent both TheNet and Net/ROM
source code and a copy of Torn Allen ' s re
port . Ne ither is a ha m radio operator.

Both indepe ndently arrived at the same
conclusion: Tom Allen's report is correct in
derail and in its conclusion.

O ne of the consulta nts, Jerry whimel l
(President of BC Software), said: " The rea 
sons I agree wit h Tom are that if you look at
bot h sources with an eye toward what kind of
code a compiler would ge ne ra te, you would
have to co nclude they arc the same . . .. If
they were developed separately, even from
the same de finition , I would expect to sec a 101
more d ifferences than I do." The source
codes varied only by some variable names.

The othe r consultant, Phi l Reed. an inter
nal compute r consul ta nt for Clark Equip
ment , stated: " ... It is impo ssible for me to
be lie ve that two people could come up with
th e sa me rouunes t h roug h th is m uc h
sluff ..; "

What To I>o?

Amateur rad io is self-policing: that 's al
ways been our c redo and to our credit. In the
absence of an ex pe nsive lawsuit, it must be up
to each indi vidual ham to examine the cvi
donee and to dra w thei r own co ncl usio ns.

We spo ke to one ham . T add T orborg

KA 2DEW. who ru ns abou t 100 The Net
nodes in the New England reg ion . He told us
he would soon be in contact with Raikes . If
Ron ca n sho w him proof that the primed
source code from Software 2lXJO, wh ich ap
pea rs identica l to Th eNet 's alleged copy, ac 
tually prod uces a production Net/ROM ch ip,
he wi ll pull down all of hi s Thejcet nodes . He
may or may 001 bring them up as Net/RO Ms.
There are many alternatives . This is the son
of action that all affected ha ms should be
considering.

There will probably not be a formal court
case because o f the vast expense of suc h an
undertaking . In thi s case. the ham radio com
munity itself must serve as its own court. Are
we up to abiding by ou r own verdict? m

Bits of Background
There are three essential hardware in

gredients 10 a packet stalion-a transceiv
er, a microcomputer, and a data controller
thai inte rfaces (i.e. patches logethe r) the
first two. Data controllers are responsible
for converting the information that flows
between the micro and the rig to forms
each ca n accept. A telephone modem
serves essennauy the same function as a
data controller. Data controuers require
some inte lligence to perform their func
tions, and so are computers in their own
right. Data controllers dedicated to modu
la ting/de modulating jus t packet radio data
are most often called Te rmina l Node Con
tro lle rs (TNCs) .

like all c o m p ute rs, TNCs require
" soflware"--one or more computer pro
grams-to know what to "do." These are
instruction that a re stored on a "chip" (IC).
Since these programs are vital 10 Ihe TNC
opera tion, and typically ne ver need alter
a tion, they are s to red on a Read Only
Memory (ROM) Chip. A ROM chip is an IC
from which you ca n " read" (draw from) the
information stored within, but to which you
ca nnot easily " write " (add/alte r mtorma
lion) .

One of the many unique functions of
packet radio is its ability for different pack
et stations to time-share a frequency . It can
do this successfully because a packet ra
dio syste m monitors a channel and trans
mits on ly when it senses a clea r channel.
Packet stations that act as relays for pack
et s ignals are called digipeaters (digis) .
They act like re peate rs , except that they
operate 00 on ly one channel (simplex).
When a packet to be relayed arrives at the
digipeater, the digi s tores tne packet into a
buffe r and keeps il there until the digi
doesn't detect a ny activity on the channe l.
At that po int, it tra os mits the packet

This is a neat concept in itself, for you
co uld theoretica lly send a packet any
where, provided there are digis en route. A
packeteer, however, s lill had to know the
route and specify all the intermediate digi
addre sses in their correct order when
sending a packet to a destinal ion address.
This can be very cumbersome for long.
ha ul transmiss ions . Fortunately, much of
the rout ing has been automated through
systems such a s Net/ROM. which you ca n
read about further in the article ....

... de NS18
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Portasol Butane
Soldering Pencil
An easy-to-use version ofa much-abused tool.

by Larry R. Antonuk WB9RRT73 Review

T he most abused 1001 in every technician's
toolbox has certainly got 10be the solder

ing iron. Normally crammed in the bottom
drawer, sporting a frayed cord and a worn-out
tip, the Iowty soldering iron also lakes a great
amount 01 verbal abuse. It takes too long to
heat up. The tip is 100 large/smaI1letc . Not
enough wattage. Always rolls off the table.
The list goes on and on.

It 's no surprise , then, that most hobbyists
(and some professionals) show a definite lack
01 interest when buying a new soldering pen
cil. Most irons are bought without much care
ful shOpping or consideration, and the users
tend to pay the price in frustration. It 's not
uncommon to seesomeone using a $2.99 iron
on a $2500 ham rig, and then wondering why
thosecheapPC board traces keep peeling up.

New on the market lor 1989 is a product
destined to change all of that-a butane ver
sion 01 our old friend . The Portasol butane
soldering pencil system is efficient, powerful,
versatne. and even fun to use . The Portasol is
about the size of a cigar tube, and comes with
a pocket clip on the cap. The cap pulls off, and
contains a flint-type striker lor lighting the unit.
The deluxe version includes a plastic carrying
case and an assortment of tips. In addi tion to
one large and one small tip, the kit comes with
a torch tip and a heat-shrink tubing tip. The
torch, althOugh small, is useful lor healing and
bending small diameter rod , and works quite
well lor soldering connectors on Heuax" ca
ble . The heat-shrink tip is a flameless device

that works wonders on tubing (the heat gun
could become a thing 01 the past). A tip-clean
ing sponge and an iron hOlder (that " third
hand") round out the kit.

Soldering with Gas

The firs t thing that you'll notice after you
" fire up" the iron is that its novelty makes
using this tool enjoyable, even fun . The ad
vantages of soldering with gas-not having to
wait long belore soldering, not needing to find
an outlet, or get tangled in the cord-all make
this a very friendly toot .

Once lit with the built-in igniter,the PortaSOl
comes up to SOlder-melting temperature in
about thirty seconds. The valve on the base of
the unit acts as a heat control, and a sliding
button on the side of the unit acts as an on-off
control. Once the tip is up to heat, the iron can
be set to a lower " idling" temperature. At this
selting , you can expect about two fours of
bum time . The tank is contained in Ihe handle
of the unit, and can be refilled with the type of
canister sold at most drugstores (used lor re
filling cigaret1e lighters). These canisters were
available in my area lor about two dollars, and
I estimate that yo u can get te n to fifteen
charges per canister.

The small l ip works well on PC board repair,
but how hot does the big lip get? The only
answer to that lies in tbe answer to the first
question out of every radio man's mouth,
" Yeah, but does it solder Pl-259s??" II sure
does, and has enough capacity 10 do the job

Num,"t lOon your Feedback c.rd

Ge-Thorsen
1801 Morgan Street

Rockford Il61102
(815)968-9661

Price Class: $50

well . It fell short only one occasion, which hap
pened to be outdoors on a windy New Hamp
shire winler day. rNe needed a good excuse
to come inside, anyway.)

The Portasol Butane soldering system
comes as a kit for $50, or as a one-lip iron for
$30 . Considering that most professional
bench irons start et fifty dollars, the Portasol is
quite a bargain . As a mailer of fact. if you do
only intermittent bench soldering, the Portasol
could easily replace a bench iron.

The Porta SOl is bout in Ireland and is dis
lributed in the US by Ge-Trorsen. The basic
unit, less spare l ips and carrying case, is also
available from Radio Shack. III
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Authorized
Liquidator

Genuine BEL Radar Detector

~....$29
C.O.M.B.'S AUTHORIZED PRICE

Now it's easy to add a multi-band remote
to your repeater.

That's right-SAVE OVER 75%
on famous MICRO-EYE perfonnance!
BEL's Compu·Heterodyne Model 864
Radar Detector warns you of radar from
ahead or behind. Sensitive Micro-Eye
circuitry uses a microprocessor to detect
distant K- or X-band radar. This unit is
so pcpuler, it has sold out in the past
However, C.O.M.B.'s persistency paid
off-we've secured a new inventory
priced $90 off list!

• Dual LEDs and AudioAlarm Alert You
• Duration and Frequency of Beeps

and Soft Clicking Signals Increase
as Radar Gets Closer

• Mounts on Dash or Sun Visor
• Compact Size: lW'H x3W'W x4W'D
• Built-In Test Sequence
I-Year Umited Factory WalTanty

MIT. Us, Price $119.95
C.O.M.B. $29
Authorized Price .... , .

Item H·3943-7410·947 StH: $5.00 ea.
Check local Ia_ !of ~, u'ble 11M .e .Mc tionl.---------

Extend the range of your repeater, link to
other repeaters for emergency and pubUc
service activities. and benefit from the
e1e\'lltlon of your repeater site for all
bands. From ten meter DX to 1200 MHz
Hnklng - and everything In between.

ACe pioneered frequency aglle remotes
and links on repeaters years ago. Now
we've made It easy. One more reason that
ACe Is the right choice for you r repea te r
system.

Wrtte Or call for more In forma tion on ACes
Une of re peater controllers. vcrce storage
units, and the new Fe-gOO Interface.

CIRCLE t ON READER SERVICE CARD

advanced
computer
controls. inc.

Your repeater can link to any frequency un
up to six bands with Aces new interface
to the [COM le·gOO Super Multi-Bander
System.

Our new Fe-900 Interface connects your
ACe controller to the ICOM band units
(the ICOM fiber opllc controller and Inter
face aren't needed). Add new bands to
your system by just addtng band units.
And best of all - everything Just plugs
togethe rl

If you've bullt remotes before. you'll
appreciate the simplicity - and lhe
performance. If you haven't, now Is the
Hme to add a new remote base or linking
system to your repeater.

2356 Walsh Avenue, Santa Clara. CA 95051

ace

INTERFERENCE?

* Interference location

* Stuck Microphones

* Cable TV leaks

* Security Monitoring

* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation

""',~ ---- ----- '".,- --0" ,.. _
_ ___ ,..,. L--' _

-
QUANTITIES LIMITED! ORDER NOW!

Toll Free 1-800-328-0609
Use ,our credit card. Unes open 24

hours a day. 7 days a week.(602) 488-9755P.O, Box 31819
Phoenix, AZ 85046

New Technology (patent pending) converts any VHF o r UHF FM receiver in to an
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omn idirectional antennas. Low noise, high
sensitivity fo r weak signal detection. Cal! or write for full details and prices.PDOPPLER SYSTEMS, INC.
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The 220 MHz DMOS
Linear Amplifier Project

Follow-up to January's 220 MHz transverter project.

by Robert E. Bloom W6YUY

output ofthe two DMOS transistors. It proba
bly was not necessary to do it this way but I
wanted the strips to look inductive, such as in
an Lcnetwork. I didn't know at the time that
all but the input circuit ofthe driver was going
to be heavily loaded with Unelco or Under
wood low-inductive capacitors. The place 
ment of these capacitors is responsible for the
amplifier' s outstanding purity and stability.
The relatively narrow bandwidth or selectivi
ty of a tuned design compared 10 a broad
banded design, along with the purity of the
linear RF output, made output fi llers unnec
essary .

Despi te several tuned stages preceding the
UMOS amplifier, [ thought it prudent 10 in
clude a seven-segment filter at the input of the
amplifier driver stage. Why not put it at the
output? This is because silver mica " dog bone"
capacitors will not hand le the 60 Watts of RF
current nonnally available . If you have the
larger, more spec ialized capacitors required,
you may wish to put them in your unit.

It's best to layout the filter in a zigzag
fashion so the inductors don't couple with
each other. The best place for the filter is
along the side panel. allowing space between
the inpct gale of the transistor and the ONe
input coaxial bulkhead connector. If you
want the filte r in the output end with higher
current capacitors , you will probably have to
compromise space with the antenna connec
tor and the receiver ONC connector on the
wall atthat end of the unit.

Str ip Line Technique

Small strips of single-sided PC board
material are used as input and output indue
tors to the power FETs. The small strips of
PC material not only make the inductance for
the Lnetwork, but also allow for the place
ment of non-inductive capacitors and other
components.

".'-00
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DMOS Power Amplifier

The only similarity to printed circuitry in
the amplifier unit was the removal of four
short 1,4" wide strips of foil at the input and

Basic Circuit Description

The linear power amplifier package con
sists of two stages: a poly core F-1202, 20
Watt MOS power driver and a MIA COM
PHI DU·126OT UMOS 60 Watt ampl ifier .
These are both 12 volt transistors , but you
can operate them at much higher voltages if
you observe the spec ifications. Both of these
companies manufacture a variety of units ,
from 2 Walt s to 200 Watts, in frequencies to
1.4 GHz. See the sidebar for a description of
MOS power.
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F o r those dedicated home-brewers who
have just gotten warmed up on the

transvener project (Jan . '89 73) , here is an
other item to apply the iron to: the DMOS
linear power amplifier .

Chassts

This amp is constructed on a IO ~ x 3 %~ x
'YI " radiating fin heat sink. The linear output
o f this amplifier exceeds 60 Walts RMS on
CW power. The heat sink is somewhat larger
than required, and runs quite cool. The am
plifier is contained in an attached box made
from double-sided ma terial 1_ %" deep.
About a third of the box is empty. If you plan
to make this state-of-the-art, cool linear am
plifier, you may want to use a different heat
sink.

'" UT

FiKur~ J. Schematictor th~ 220 to 225 MH: D-MOSFETlinear po...er amplifiu .
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Fjgur~ 3. Input po..-er to-output po...er chan for Ih~

DU1Z60-Tin 1M tinear po....er amplifier.
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Figu f(' 2. Parts placement f or the D·MOSFET linear power amplifier.

power by virtue of the increased voltage .

Circuit Comments

The phy sical size o f the linear power
MOSFET amplifier is mainly related to the
size of the heat si nk. The o ne I prefer has four
fins o n each edge. I suggest that yo u write to
American Electronics Co. , 173 E. Broadway,

Class A or AB bias is applied through a
resistor to the gates of the driver and final
transistors . Each stage has its own b ias level
pot . You will notice that all B + lines are well
filtered as a precaution against any unwanted
signals coming in on the vol tage line . This is
so throughout the entire transverter design ,
so get a good supply of 0 .001 disc ceramic
capacitors .

A s a last precaution , check each RF stage
o f the transmitter for proper operation in seri
al progression, keeping all d ra in voltages dis
connected until the preceding stage is work
ing properly . Use a Bird wattmeter or other
RF instrument with a small 500 dummy load
to assure 3 .5 Walts output from the transvert
er proper. Follow the sa me procedure , u sing
a temporary ca ble from the output of the
amplifier driver stage . Make sure that , before
co nnecting drain voltage 10 any of the three
MOS power transistors . the three bias pots
are set 10 minimum voltage . Eventually . the
bias vol tages w ill be close to 6 .5 V 10 Q -14
(DV-1205S), 2 .7 V to Q-15 (F-1202), and
4 .6 V 10 the Q-16 (DU- 1260) . The final Iran
siste r puts out 60 Watts plus. The power
amplifier ca n operate very safely with 13 .5 10
20 volts at the drain with h igher output power
from the higher voltage.

The bias source voltage is regulated with
a sm all 12 volt regulator. The purpose here
is to retain the set bias voltage should you
wish to master-power the sy stem with
increased voltage . The bias voltage sets the
a m o u nt o f drain current: an increase in
drain voltage does not affect the drain cu r 
rent sett ing , but y ou will increase the output
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Greenwood, IN 46142 and ask for their parts
catalog, which costs $2.

I placed the low-pass filte r for the DMOS
power amplifier at the driver input . The small
dog bone capacitors safely handle the RF
current al this point . Though I could have
placed it at the input to the final DU-126OT
stage , I reasoned that any ga rbage most likely
would have been generated ahead of these
stages. The number one contender is the
2N3866 stage, bUI it appears clean. It is bener

220 to 225 MHz D-MOSFET Linear Amplifier

Parts List

F-1202 20 Wan gold metalized power FET transistOf, single-ended Irom Polycore RF
Devices, 1107 Tourmaline Ofive, Newbury Pari!: CA 91320.
OlJ-l260T N-ehannel MOSpower FET lrom MIA COM PHI, toc.. 1742 Crenshaw
Blvd., TorranceCA90501 .
Jones 2 prong male and female bulkhead lor source voltage input.
8 pin mike type male bulkhead jack lrom Philmore MIg. Co., Inc.. Inwood NY 11696.
8 pin mike type lemale plug Philmore No. 1700, $2.95 list . Both plug and jack also
available from Radio Shack, Henry RadIO, and nceten Elec1ronics (female) PIN
MCSP, $2.50. Male chassis bulkhead PIN 8PMCS.
Cynch Barrier block lor input power (Hosfelt): Heat Sink (Haslell and Pele Smith)
Miniature Iriple-pole single-throw SWitch
Control Relay sinqle-pote double-throw 12 volt 40 mA coil minimum, coil res is ta nce
2S00RL·3Tx Plus Power Control Relay 100- 2700 fie ld coil, 4 sets 01 double-throw
contacts set parallel to handle 10 amperes
12 volt Antenna Relay single-pole double-throw, wrth quality contacts and reasooable
low capacity between contacts; Field Coil between 100-7000 Pad Gate and Drain
Pads lOf F-l202. 1/16" Single-sided PC material 1/4" wide x 0.56" long and 114" x
518", respectively

PC Material as above, V. " wide %" , %" and 0.66", respectively.
Low-pass Fitter Coils 3/16" inside diameter 3 turns
Low-pass Filler Coils 3/16" inside diameter 4tums
Dipped Silver MiCa dog-bone capacitors with 500 V test rating lS pF
As above, 18pF
31urns on 6 hole Ferrrte Bead FB-43-5111 Amidon
~ " long #18 Tinned bent into a hairpin V3 " diameter
a te rns on BN-43-2402 Amidon Balun Core
3 turns 120 Tinned 3/16" 10 spaced one wite diameter
s tums 120 Enamelecl5l32" ID Close Wound
None
5 turns 120 Enameled 5132" 10 Close Wound
1 lull turn '16 or 18 Enameled V." 10
2-25 or 3-30 pF 404 series Small Arco Compression Trimmers
10-80 pF 404 series Small Arco Compression Trimmers
3-20 pF 404 series Small Arco Compression Trimmers
25-200 404 series Small Arco Compression Trimmers

Underwood Of Unelco 47 Of 51 pF noninduetive capacitors
As above, but 40 pF
As above, but 100 pF
4.7 Disk Ceramic or 1-7 pF piston capacitor
1" long 420 series 2-3 Arco Compression capacitors
1" square (two plates) Arco 300M series 6--60 pF variable compression capacitors

Figu f(' 4. DU· 126OTtraflSj , r choracu ristics.
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What Is MOS-Power?
MOS-powe r FET trans istors were developed by the Siliconix Trans is tor Manufacturing

Companymore than a decade ago. MOSFET transistors differ from bipolar transistors. They have
a closer relationship to the vacuum lube, but are still different. You mighl ask, "Since they have
been withus forover a decade, why haven't we heard more about Ihem?" The answer is twofold:
(1) Low-power VMOs-FETs are widely used in industrial pulse applications, and (2) The
manufacturing industry of these devices is still woriting through the maze 01problems relating to
high-level procluctionwith power FETs.

We do have an earty generation of CMOStransistors and integrated circuitchips. S ihconil,the
originator of VMOS power transistors, sold its power MOS division to the MfA COM PHI
Corporation located in Torrance, California. Today they no tonge r produce power FETs .

VMOS and UMOS FETs as described in this project are N.(;hannel MOS power FETs operating
in an enhancement mode. The "V" in VMOS (vertical metal oxide semiconductor field effect
transistoq relates to the " V" structure of the gate, where mecurrent has a vertical flow across the
short dimens ion of eecnc. The " U" in UMOS is a later truncat ionof the " V" structure ot the Chip
that allows the transrsto- to produce higher levels of output power plus a very ccesetent level 01
gain over the frequency range.

VMOS ()( MOS power FETs are high impedance devices (possibly higher Ihan thai of the
vacuum tube]. At low frequencies, they are capacitive devices, rather than inductive, as
compared to a bipolar device which is lowimpedance, and both input and output lookinductive. In
contrast.me dynamic impedance at the high frequencies is low. but several times higher than the
BPT. The bipolar device has a reputation of " the rmal runaway." The trotter it gets, Ihe more
curren t it draws; the more current ncraws.tre hotter it gets, until it destroys nsen. The MOS power
device has an opposite ettect. The hotter itgets. the less current it draws. until it Shuts nseu off.

Because of Ihe nonlinear gain 01a bipolar device (having high beta, or gain at low frequencies)
tapering off at the higher frequencies,the beta reaches a level 01 unity or me cut-off frequency .
Therefore, bipolar powertransislors are catagorized according 10 their specific frequency ranges
ofoperation. Should lower frequencies be induced on the source power line, use special circuitry
in the power source to prevent the transistor from oscillating and burning up as a result of the
higher gain at the lower frequency.

VMOS, on Ihe other hand, have a very flal treque r'ICy gain. Usually this response is better than
±1 dB across the range, including Ihe audio frequencies. It is common to see a 175 MHz device
used in a broadband 2- 30 MHz amplilie r, for example. A significant deficiency of the bipolar
device is immediately noted as soon as you get out of the small signal level of operation. The
bipolar naoststor is basically a Class C device and exceptionally nonlinear. Touse a bipolar power
device in the linear mode, the transistor must be bulldozer·style biased, wilh a silicon diode
somewhere in the voltage divider chain to hold the bias level. Also, the diode must be in ccetect
with the transistce, sothat as the transistor heats up and the linear bias point level dolts , the diode
will also heat up and reestablish the linear bias point.

In comparison, a M05-power transistor withils exceedingly high resistance gate circuitcan be
positively or negatively biased for any class of operation: A, B, C, D, or E, unaffected by heal. In
that the gate circuit draws virtually zero current. the impedance of the bias supply is immaterial
and will slay exactly where it is originally set.

Most manufacturers state thai you cannot destroy a VMOSdevice byoverdriving. Somewill not
admil to s udden failure in a new design, such as a transient which can p!Jnch a hole through the
very thin barrier between the gate and source. However, the device will operate safely with infinite
SWR to either its input or output-an elceptional Characteristic you can be very happy about . All
of the manufacturers test theirdevices with a 20:1 VSWR mismatch and 30:1 is called out on the
specification sreet. Sounds likeApril First!

Maximum junction temperature is specified at 2006C (392°F). Typical power gainof the eevce
is 10 dB across the whole frequency range . I have seen devices specified as low as 7 dB and as
high as 14 dB to 1.4 GHz. With these impress ive advantages over the bipola r, we can visualize a
faster demise for the bipolar transistor than even that of the vacuum tube.

to have the filter at a low-level stage than
to ampli fy s ignals and c reate a bigger filter
ing job. As a rule. MOSFET linear ampli
fiers run far cleaner than bipola r types
simply because ar e levated signa l levels . me
bipolar transistor is basically a non-linea r
device.

For RF amplification . use the follow ing
guide 10 set up Ihe DV-1205S V-MOSFET
stage Q-14 in the main tran svener unit . The
level of drain current and ultimate power
output o f the stage 4 volts sets up a drain
current of 200 rnA. while 6 volts sets up 400
rnA . and 7 volts sets up 600 rnA. If you don' t
get an increase in power output with in
c reased drain current. you don't have enough
driving power 10 inc rease the power output of
the device. It isn 't economica l to increase the
drain current further . Si nce this project has
three MOSFET linear amplifie r stages, set
the output levels for only what you require .
On the othe r hand , ifthe drive is much greater
than you need , don 't worry about blowing
the FETs. since you can' t hu rt them by over
d riving a little .

T est Eq uipment

In orde r to align and test the devices de
scribed in this article , you need the followi ng
test equipment.

I . A stable signal generato r or ca librated
o scillator and 50n adjustable attenuator
covering the appropriate RF range.

2 . A VHF-range RF vacuum tube volt
meter o r a good DC vacuum tube voltmeter
with UHF RF probe . (Solid state is fine. too.)

3 . An electronic frequency counter cover
ing the appropriate frequency range .

4 . A VHF grid dip meier to check coil
resonance. (NOI absolutely necessary if you
follow coil winding data closely . bUI it can be
a real aid .)

5. Capacity bridge 10 confirm small values
of capacity marked , and 10 set a g iven capaci
ty in a lesl circuit . (See Ham Radio , March
1980. page 54.)

6 . A Bird Model43orotherpower measur
ing device. and a 500 load (termination).

7. A mult i-range VOM . II must be capable
of reading current to 10 amperes .

Where To Find Compo nent Parts at
Reasonable Prices

In this project you will use quantit ies of
miniature plated capacitors , various sizes of
compression capac itors , disc ceramic vari
ables and fixed capac ito rs. and dipped s ilve r
micas (dog bone) components. Fixed disc
ceramic of 0.001 IJF a re sprayed around the
source voltage lines as bypasses and as both
coupling and decoupling c ircuits. In circuits
requiring a degree of stab il ity, usc silver mica
caps . Johnson 2-12 pF, usually 8 plates total ,
are used in stable RF circuits. These plated
and small. high quality Argo compression
types resonate coils.

All po.....dered iron and ferr ite toroidal
cores and baluns are available from Amidon
Associates. You can buy the 8-pin DIN plug
from Kcnw ood. Get t.....o . The price ranges
from $2 10 $2.50 each. I bought my crystal
from Jan Crystals, 2400 Crystal Drive, Fort

40 73AmaleurRadio . June,lg89

Myers, Florida 33906-9989. Ordcr series
resonance O.oo l accuracy and enclose a sche
matic d iagram of the oscillator circuit.

MHz Electronics lnc. , 3802 N. 27th Al·e. ,
Phoenix , Arizolla 85017 advertises in most

ham publications. They also have c rystals.
transistors , and Unelco non-induct ive capaci
tors for the power amplifier. (Send for a
catalog.) Another excellent source for dipped
silve r mica capacitors. miniature va riables,
JFETs (I5C), 4067 (25C) relays . and the
small heat s ink 2N3866 is Hosf elt Electron
ics , Inc. , 26/0 Sunset Blvd. , Steubem'ille ,
Ohio 43952. The 8-p in mike type plug and
jack are available from Henry Radio and
Radio Shack.

You will notice fu ll use of tuning capaci
tors . This could add up to a nice piece of
change. Many of the stages in the receiver

could be tuned temporarily with a good quali
ty fixed capacitor. Remove the capacitor and
measure a dig ital capacitance bridge. substi
tut ing the capacito r ..... ith a good quality
dipped silve r mica. Then compress or e xpand
the coils on the toro idal core unti l resonance
is re-established . This is a mild ly complex
substitution I have seen described in many
publications .

Pans are also available at ham s.....ap meets ,
and 1 have some items at very reasonable
prices . If you have quest ions o r comments,
feel free to write me. Enclose an SASE for
a response. Upon completing this project
( I wish to emphasize taking your t ime , step by
ste p), the grat ification and pride you will feel
cannot be expressed on paper .

Look for the 6 meier rransvertcr project in
a subsequent issue of 73 magazine. DI
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73 Review by Bill Clarke WA4BLC

The MFJ Differential-T
Antenna Tuner

MFJ Enterprises, Inc .
PO Box 494

Miss. State, MS 39762
601-323-5869
800-647-1800

Price Class: $240

A simpler, surer tuner.

Photo A. Front view of the MFJ·986 showing the two tuning controls,
antenna selector switch, and the cross-needle meter.

Highly Recommended

Pricewlse, the unit is a bargain. Yo u get a
cross-needle meier thai includes simulta
neous forwardfreflected indications and se
lectab le peak reading, an antenna selector
switch, and a 3 kW tuner all in one box. Yet the
unit sells for over $100 less than its nearest
competition, which is the MFJ-989B .

Do I recommend th is tuner? Yes! It is
economical, solid, and easy to use. DI

Varied Comments

The turns counter is relative only, but it's
completely accurate for logging and resett ing.
Havin g the built-in cross-needle forward/
reflected meter is a real advantage over other
tuners. The peak reading meter is ideal for
tnose of us attempting 10 run a full gallon.

The antenna selector switch should be self
grounding. As it's set up, feedlines not in use
are not grounded.

Due to the design 01 the differential-T cir
cuit, it is possible to gel a low SWR at only one
combination of the controls . No more worry
about too much inductance.

these two controls. Total time for the first tun
ing was nine seconds. I then logged the ca
paci tor setting from its vernier sca le and the
inductor setting from the inductor's counter.
This information is good as a starting point
when retuning the same antenna system for
the sa me resonant frequency later on .

I then tuned the same antenna lor each ham
band. There were no problems and all settings
were logged . Using the loop has presented a
problem for my othertuneron 1Oand 15 meters,
but the MFJ-986 tuned it with no problems .

The last operational test was to reset the
tuner for each band per my notes based on the
previous settings. The unit proved to be very
resetable, although some fine tweaking was
needed on 75 and 160 meters.

u••
The instruction manual includes a small

chart for preliminary settings lor each band.
Using the recommended sett ings, I tuned my
75 meter loop for 3947 kHz. Tuning was done
by turning the roller inductor crank until the
counter indicated 046. I then applied a little
power and continued inductor adjustment un
ti l I located the lowest reflected power indica
tion point. Afterwards I adjusted the capaci to r
fo r further reduction . I then fine tuned with

Features

The Mod el 986 has:
• Conti nuous 3 kW fro m 1.8 through 30

MHz.
• A dual-range (200/2000 Watts) back-light

ed cross-needle meter providing SWR,
power, and peak reading functions.

• A g-positicn ceramic switch allows serec
tion between two coax feeds, a balanced
line, or a dummy position (which could be
used for a bypassed antenna or dummy
load).

• An inte rnal balun lor balanced feedlines.
• Small size (10.75" x 4.5 " x 15.0").

Inside the Model 986

Before operating the MFJ-986, I removed
the covers. Inside I found a large roller induc
tor with 62 turns on it, with an attached belt
driven turns co unter. The capacitor is of high
quality construction with adequate spacing for
all legal ham output powe r (and then some).
The antenna switch is ceramic and the balun
is constructed 01 two stacked toroids wit h
windings positioned in a manner thai should
preclude any flash-over problems. Soldering
and mechanical work shews itself well , with no
obvious defects or poor quality workmanship
noted.

A cross-needle SWR
meter is bu ilt into the
unit , giving si m u lt a
neous readi ngs of fo r
ward and refl ected pow
er . A novel inclu sion is a
peak reading meter cir
cuit for SSB power out
put. T his is a feature
many SSB operators
want. Before now, that
meant the purchase of a
separate meter costing as much as $300.

Over the years, various configurations
have appeared on the market and in

magazine construction articles. Each was al
leged to be an improvement over all the oth
ers. Some may have been, but the majority
just plain worked, at least after a fashion .

Antenna tuners can be thought of as vari
able transformers that compensate for di ffer
ences between your antenna's actual RF
impedan ce and the impedance you r
transceiver would like to see at its coax con
nector. They are the great equalizers in the
game of reducing the SWR seen at the rig .

In manual tuners, the operator must make
manual adjustments to controls on the anten
na tuner for it to do its job. Generally, tuner
adjustment consists of selecting an appropri
ate inductance from a multi-position switch
and adjusting two variable capacitors unti l the
SWR indication at the transmitter is at 1:1 (or
as low as you can get it). SWR is indicated by a
meter that must be switched between forward
and reflected power to obtain comparative
readings.

New Version

A few months ago, MFJ introduced the Mod
el 986 Differential-T Antenna Tu ner. It is a 3
kW unit, providing very simplified (only two
controls) broadband tuning and incorporates
all the AF output metering you'll usually ever
need .

This tuner uses a single differential va riable
capacitor and a roller inductor in a 'r-Network
circui t. The usual tuner configuration consists
of two variable capacitors and a switch-select
ed inductor in a Pi-network. The first obvious
improvement on th is tuner is that there is one
less variable control for the operator to adjust.
Merely crank the variable inductor and turn
the capacitor control until the SWA is maxi
mally dipped .

Photo B. Rear panel provides teeanne.
ground, and 12 volt DC connectors.
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A NewS r From AVCOMI
The newest in the line of rugged spectrum analyzers from
AVCOM offers amazing performance for only $2,675.

AVCOM'S new PSA-65A is the first low cost general
purpose portable spectrum analyzer that 's loaded with fea
tures. It's small, battery operated, has a wide frequency
coverage and is accurate - a must for every technician's
bench. Great for field use too.
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~.---.- -:.- •=-•.--.-

..

PSA-65A display of270-770 MHz TVRO block downconverter
showing SCPC. digital and video transponders.

The PSA-6SA covers frequencies thru 1000 MHz in one
sweep with a sensitivity greater than -90 dBm at narrow
spans. The PSA-6SA is ideally suited for 2-way radio,
cellular, cable, LAN. surveillance. educational , production
and R&D work. Options include frequency extenders to
enable the PSA-65A to be used at SATCOM and higher
frequencies, audio dernod for monitoring, log periodic
antennas, carrying case (AVSAC). and more.

want to expand your technical horizons and become skilled at using Spectrum Analyzers-the most powerful and versatile RF
instruments in existence today? AVCOM's PSA-65A is an ideal instrument to accomplish these goals. It's basic enough 10 begin with
and sophis ticated enough to keep pace with you as your technical requirements grow. Write. fax or ca ll AVCOM for more information
on this or on our other fine microwave and related products.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD · RICHMOND. VIRGINIA 23236 ' 804-794-2500
FAX: 804·794-8284, TLX: 701 -545
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Number 13 on you, Feedbllck urd

QRP SWR Bridge
This simple project lets you monitoryour antenna system 's SWR.

by Tony Smith G4FAI

were punched below the surface level o f the
case and all gaps, holes, and irregularities
made good with filler and rubbed down . The
case. plus rear panel. was painted inside and
out with matt black paint , and the top cover
with black gloss. The fron t and sides were
covered with Fablon" after the meter holes
had been cut out.

The holes for the meters were cut by mark
ing the position of the meters on the front
panel and drilling a se ries of small holes
round the inside of the circle. The meter holes
were then finished off with a half-round file .
Exact details and measurements for meter
and potentiometer mounting will depend on
the particular meters obtained for the project .

You can use virtua lly any meter having a
l OO~A linear full-scale deflection (FSD),
and these represent the main cost of the pro
ject. It' s worth getting the best quality possi
ble to ensu re a long life in the meter mecha
nism. Those used in the prototype had a front
face size of 60 x 45mm , a panel cut-out of
38mm diameter, and an accuracy of 2.5 per
cent.

The components are mounted on ver-
oboard as shown in Figure 3. Matched
d iodes a re requ ired and a simple
matching circuit is shown in Figure 4.
The circuit board is fitted on spacers
inside a small aluminium box with
15mm woodscrews passing th rough
the boa rd, the spacers , the bonom of
the box, and the earthing plate, into the
floor of the case .

Mount the input and output sockets
at the rear of the box , and drill holes in
the rear panel of the case to allow ac
cess to the sockets. Phono sockets
were used in the prototype. as these are
freque ntly used for QRP operation,
but any type can be fitted to suit the
constructor's needs. Take ca re when
fiuing the sockets to ensu re that they
do not prevent the lid fitting properly
on the box. Similarly, make sure the
box will fit into the case , leaving room
for the lip of the lid between the box
and the rea r panel.

Route the connections to the meters
via feed-through capacitors, C4 and
C5 , which are intended to be soldered
to chassis. As the box is aluminium
this presents some difficulty . In the
prototype , I drilled holes in the box
(making sure the lid was no! obstruct
ed) which were marginally smalle r
than the diameter of the capacito rs . I
carefully enlarged the holes with the

Construcnon

There are any number of ways to fabricate
a case for the bridge. I built my case out of
wood , using nails and glue to hold it together.
I suggest d rilling the holes for the nails,
slightly undersize, to keep the wood from
splitting. The front panel is secured by panel
pins and glue, and the top and rea r panels are
secured by woodscrews to facilitate access
and setti ng-up.

In the prototype. the nails and panel pins

and C2 . See Figure 5 for an alternative . less
expensive , single meter version. The bridge
also measures forward power.

Although it should not be regarded as a
laboratory instrument, the bridge is suffi
ciently accurate for all practical hamming
purposes.

The project is housed in an eas ily con
structed wood/hardboard case, partly to keep
the cost down and partly to give the builder
the satisfaction o f creating a completel y
" home-brewed" unit . If you want to use a
metal case, feed- through capacitors C4 and
C5 are then unnecessary .

Figure 2. Circuit diagram of the QRP SWR bridge,
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The Circuit

The design shown in Figure 2 is a
simple unit for QRP operation on all
authorized frequencies up to 30 MHz ,
based on a toroidal transformer TI .
The secondary winding of T I sam ples
a small amount of RF power (both
forward and reflected) which is d ivid
ed by the bridge circuit and rectified by
diodes 01 and D2. Forward and re
flected readings are obtained simulta
neously on the two meters M I and M2,
and the bridge is matched and balanced
at the required load impedance by CI
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L OW power (Q RP) operating enjoys an
enduring popularity in amateur rad io .

Much of the equipment is relatively simple to
home-brew. and there isn't the need for many
of the precautions required when operati ng at
higher power levels.

Opinion on what constitutes low power
varies between diffe rent countr ies. and be
tween different operators in those cou ntries.
The G-QRP C lub's definitio n of less than 5
Wans input. and the (American) QRP Ama
leur Radio Club International ' s maximum of
5 Watts output. are the power levels referred
to in this article .

Transmitters need to "see" a specified
load , usually 50 10 75 ohms . at their output .
Whether the a ntenna in use is already
matched to the requ ired impedance , or
whether the match is obtai ned through an
ante nna tuning unit (ATU). a standing wave
ratio (SWR) bridge lets you monitor and ad
just the effect of the load on the transmitter
(Figure I ) . (Many modem transmitters auto
matically reduce their output power if the
antenna system presents a mismatch.) The
bridge is thus a usefu l device to help obtain
opt imum perfonnance at all times.

When a transmitter transfers power
t o a fe ed e r l ine o f t he cor rec t
impedance . and the feeder te rminates
at an antenna also presenting the cor
rect impedance , the antenna accepts
and rad iates all of the power coming to
it. When the antenna has the wrong
impedance, e.g. because the feeder is
not correctly terminated, a portion of
the power is reflected back down the
feeder in the form of standing waves.
The ratio between the forward power
and the reflected power is the standing
wave rat io, and the funct ion of an
SWR bridge is to indicate that ratio at
the point where the bridge is located in
the feede r line.
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Figure 3. Componens tocanons on the veroboard. Drill the
mounting holes \ 'n ) ' carefully to avoid damaging the board.

Figure 5. Single meter version oflhe S WR bridge.
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Warning
Th e unit as described is suitable only for

low power operatio n. The circuit is capable
of operation up to about 100 Watts.

Taken from Practical wireless , October
1983. DI

Reslslora
Carbon film V.W5%

330 2
Polenllometerl
Oual-ganglKi

22'"
CapacltOf1l
CeramiC

'....
FeeD-through

'.'Polystyrene
330pF 1

Miniature trimmer
2-22pf 2

SemlconduetOf1l
[);ode

QA91
Mi_Uaneoul
Mater 1()()pA FS0(2); RF Choke 1.SmH (1); Toroidal
COfe T68-2 (1); Veroboard 0.1 inch matrix 24 holes x 10
tfllcks; Metal box 73 .51 x25mm: Phono sockets (2);
Pointer knob; Enamelled copper wire 28 s.w_g. (1.3m);
Insulated wire 24 sow_g. (l00mm).
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Figure 4. Simple diode matching cir
cuit. Match the two resistors with an
ohmmeter. As the voltage i$ in
creased b)' rotating the potentiome
ter, the meter should not deflect rrwre
than I~from its no-curre11l setting.
It may be necessary to test several
diodes 10 obtain a matched pair.

Operation

Th e bridge should st ill be
co nnected to the transmitter.
Connect the output to an anten
na system.

Apply power and check the
meters. Adjust the tuner for
minimum SWR ( I : I if possi
ble) . Take care that the for
ward meter reads FSO , but that
it isn ' t pegging against the end
stop, as that ca n damage the
meter.

If you are using an antenna
system without a tuner, and the
antenna is cut forthe frequency
for the input s ignal, you may
want to check the bandwidth of
you r ant en na. Do th is by
checking the SWR at diffe rent frequencies
across a ha nd. This will often sho w you ho w
to alter the antenna d imension s for a d ifferent
resonant frequency .

Lea...ing the bridge permanently in line lets
you monitor the effect of the antenna system
on the transmitter output. Bear in
mind , however , thai a low SWR
indication does not necessarily mean
an ant enna is performing wel l. A
dummy load, for example, presents
a near I : I SWR through a match
ing feede r, and yet is virtually non -ra
diat ing . Too, it measures SWR only
at the point in the feedline where the
bridge is located-not at the antenna
itself.

An SWR bridge is a ...a luable pa rt of
every radio operator's station. It is a
useful too l when constructing anten 
nas and exercises an essential control
function whe n they are in use. Be
cause of its s implicity it is an ideal
project for home construction, espe
cially for beginners, and ..... ith good
quality components it will last for
years . QRP operation itself offers
eno rmous scope for home construc
tion and experimentat ion , and a unit
such as this should be an integral part
of e...ery QRP statio n.

the un it and mark the meter
scale accordingly .

tang of a small file until the capacitors could
be secured with a press-tight fit and finally
secured with a dab of "super-glue." This
arrangement has pro ved qui te satisfactory
but purists might prefer to solder the ca
pacito rs to a small rectangle of tin plate and
bo lt the assembly to the side of the alumi
nium box . The wiring-up of the meters and
the dual potentiometer should present no
difficulty.

Sett ing-up

O nce the un it is assembled, you must bal 
ance the bridge . Connect the tra nsmitter 10
one of the rear sockets via a short length of
coaxial cable having the same impedance as
the T X output. A further length of the same
cable co nnected to rne other socket should be
terminated by a non-inductive dummy load o f
the same impedance . You can make this up
from one o r more carbon resistors to obtain
the resistance and wattage required .

Now apply a rad io-frequency (RF) ca rrier
at the highest used freq uency. One meter
should indicate a hig h, and the other a low ,
reading . Adjust the trimmer capacitor on the
side of the bridge showi ng a low read ing
(reflected power) to obtain the lowest possl
ble reading . Now , re ...e rse the connections to
the sockets and make the same adjustment
with the trimmer for the second meter. Re
peat this procedure once or twice until finally
both meters , whe n indicating refl ected pow
er, read ze ro , and the br idge is then balanced .
During this process, adjust the potentiometer
so that .....hic he...er meter is indicating forward
po.....er is set at full-scal e deflection.

C alib ration-SW R

You can use either meter for forward or
reflected power indication , dependi ng on
.....hich socket is used for input or output . Fo r
SW R readings, both meters arc used and that
showing forward po .....c r need s only to indi
cate FSO . For reflected po.....er, op inions dif
fer on the need for detailed calibrat ion . The
most important marking is at a point exactly
halfway across the scale , which represents an
SWR of 3: I . Any SWR in excess of that may
be detrimental to the transmitter. An SW R of
2: I or less is acceptable, especially with low
po.....e r.

Therefore , you need only a center marking
to indicate maximum permissible SWR. The
aim is to get the reading down to as near to
zero as possible .

Calibral lon-c.Power

It's easy to get forward power readings
since the circuit pro... ide s a reasonably uni 
form indicatio n of RF po.....er, irrcspecti...c of
frequency , o ...er its range of operation .

Calibration modes, unfortunately , require
an e xternal means of measuring RF power
for comparison purposes. Those .....ho have
access to RF measurement can set the for
ward meter to FSD .....hen the desired maxi
mum RF power passes through it into a durn
my load . Note the setting of the pointer on
the control knob by making a mark on the
front panel . W ith the control at th is setting ,
feed successively lowe r RF powers through
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C IE is the wo rld's largest independent
stud y e lect ron ics school. W e offer ten
co urses covenng basic e lectronics to
adv anced digital and microprocessor
techno logy. An Associate in A pplied
Sc ience in Elec tronics Engmeering
Techno logy is also offered.

Srud v at home - no classes. Pro-
grams acc redi ted and eligible fo r VA
benefits.
a a a _ _ a a _ _ a _ a _ _ _ _ _ a a a a a a

C IE Ck....l~ In""u,~ of EIe< ' n>n '"
1176 bot 17.h St. , o.,~rl-.J, Oh., 44114

yES' I " an t 10 ~ ••an~J. Sen..! me my CIE .choul
ca.alo.'ll ,nduJ mK J.'a ,l••bou, ,ho: A",,,wl. ~••
l""'Ilram,

p"", Nam~
AJJ,... Ar"
Ci'v S,.,. l ip

A" Are. C"jcl Pho"~ No.
Ch.d "''" Ii.. Go I, Bu ll.,in on &JuC"f;,,,,.1 !\tnd n•
o V. ,~r.n o A<t",~ Duty MAil TODAY !

AAR1 02

N6KW QSL Cards
The finest QSL Cards at reasonable prices.
Basic cards, map cards, cartoo n cards,
photo cards and mOTC.-rour idea converted
to ink , or use standard designs. 525 ink
colors, any type of card stoc k. Photos in
hi w or beautifu l color. Have a card that fi ts
your style. Call or write for free samples
and details. Postage appreciated.

C h uck M iller N6 KW
KW Litbo . Dept. 73

P.O. Box 17390
Ft. Wocth , TX 76102

(817) 332·3658

Model 146 $179
Model 14605 $179
Model 440 $189

All preamps have halical filtars to peevent out of band inlermodulation
in me receiver . Model 146 covers the entire 2 meter band , Model
1460S is of vary narrow bandwidth and would be suitable for sse.
Packet , or Satellite, Model 440 is tactory funablefrom 430-440 MHz
or 440450 MHz per customer request. All models are powered with
13 10 20 VDC and ara mounlad atme antenna .

Model 146 160W 2 Meters 19db Gain .75db Nf
Model 14605 160W 2 Meters 19db Gain .75db Nf
Model 440 70Cm l 00W 16db Gain .75db Nf

•
AM~IRE, INC.

10240 NATHAN LANE
MAPLE GROVE, MINN

55369
612-425-n09

CIRCLE 31 OI'oIItEAOEIt SERVICE ColII'D
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G5RV All-Band QuicKits'-



If:I, ASTRON
II,;, CORPORATION

9 Autry
Irvine, CA 9271 8
(7 14) 4 5 8 -72 77

INSIDE VIEW - RS·l2A

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

SPECIAL fEATURES mfO'.UCE SPECIfIC""'S
• SOlIOSTATE EL£CTFOIICAUY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOlD-BACll: CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 we "! 0.05 volts

trom e:tCeSSive ClJTenI & continuous shorted outPut (Internal ly Adjustable: 11-15 VDC)
• CROWBAR OVER VOLTAGE PROTECTION OIl all MocIeIs • RIPPLE less Ihan Smv peak 10 peak (lull load &

IICI,I_S·U. IS·U. IS ·R low line)
• MAINTAIN REGULAT ION & lOW RIPPLE allow line input • "III Inlll ' l. wil' n o ,"C11'11 nill••
-go

• HEAVY DlJTY HEAT SINK . CHASSIS MOONT RISE
• THREE CONDUCTOR POWERCORD
• ONE YEARWARRANTY . MADEIN U.S.A.

MOOEl AS-SOM

19" X 5'/, RACK MOUNT POWER SUPPLIES

C•• li..... Its" Sill (1111 U ippll,
MO DH 0.1, 1,,_,'1 1"-'11 H x W x l WI. 11" .1
.... '2A , 12 5'.. x 19 x 8'.. 16
....35A 25 35 5'" x 19 x 12"l 38
"'-SOA 37 SO 5'", x 19 x 12'" SO

• SepMale VoII and Amp Meters
RM-12M , 12 5'" x 19 x 8V, "....35M 25 35 St;" x 19 x 12\, 38
"'-SOM J7 SO 5'1, x 19 x 12'''' SO

C••u..... ICS" Sillllllj U i"i••
MODH D. l,IA_, . ] IA_, I] Wx W x D WI. Ith. )
RS-JA 2.5 3 3x 4 1~XSJ,;, •RS-4A 3 • 3'% x 6'1, x a 5
RS-SA • 5 3'k x 6'1t x 7 '1. 7
RS-7A 5 7 3"" x 6'1, x 9 ,
RS-7B 5 7 4 x 7';' x 10310 10
RS-10A 7.5 10 4 x 7'k x 1014 11
RS-12A s 12 a'e x a x s 13
RS-12B a 12 " x 7'k x 10lf. 13
RS-20A 16 20 Sx9x 10'k 18
RS-35A 25 35 5x1 1x 11 27
RS-SOA 37 SO 6x 131",x 11 "Cnli u . .. ICS" Sill 1111] "i"i••
MODel Oi l, lA _, I] lA _, I] H x W x l WI· llh ·1

• Switchable YOII and Amp meier
RS-12M ,

" 4'l,x8x9 13
• SepMale 'tOil and Aillp meters

RS-20M 16 20 s x a xree 18
RS-35M 25 35 5x11x11 27
RS-SOM 37 SO e xtav x u 46

MODEL RS-50A

MODEL RS-7A

MODEl AM-35M

RM SERIES

RS·A SERIES

RS·M SERIES

VS·M ANO VRM·M SERIES • SepMale VOlt and hop Meters . Output YoItage adjustable lrorn 2-15 'tOIls . c..rent limit adjustable lrorn 1.5 amps
10 Full load

Ctl l i' .... '''' Slltlll, "i.,il,
MODEl D,I, lA_,l l I,,·,al H x W x I WI. llh.1

@13.8WC @10VOC @SVOC @13.SV
'lS-12M , 5 2 12 4',., x 8 x 9 ta
1IS-2OM 16 , • 20 5)(9)(10.,., 20
VS-35M 25 15 7 35 5x11x l1 29
\/S-SOM 37 22 10 SO 6)( 13,," x 11 46

• variable rack mounl power supplies
VRM-35M 25 15 7 35 S'4 x 19 x 121'1 38

MODEL VS·35M VRM -SOM 37 22 10 SO 5'1. x 19 x 1217 SO

RS·S SERIES • Bui lt in speaker

ellti..,n les· Sill l l lli S~,,,i'l
MODEL Oft, lA. ,11 b,l MxW xl WI . [lh.)
RS-7S 5 7 4 )( 7", >:: 10% 10
RS-1<lS 2_5 10 4 x 7", x 10'10 12
RS-1 2S , 12 4\1, )( 8 )(9 "RS-20S 16 20 5x9)( 10"" 18

"IC$-Intermittenl CommuniCation Service (5O"io Duty Cycle Smin. on 5 min. off) C1RCLt: 1.0l'l R£.t.DfR SlIlVIC£CARO



FAx (818) 744·1943

ORDER LINE .ndlor TECH HELP
619 44·

We made a special purchase of
mese 'ine transceivers ancllhus
able to offer them at a very attrac
tive coce Special!

X'~":,, $299 .95
AVAILABLE OPTIONS

100 Watt model Ieal lor detailsl
MI(: wi Freq. scan. Buttons·•.• .• ••• ••• •S30oo
SP.1 Speech Processor" 30.00
CWAuto break-in & pwr contror 30.00
Service Manual AR3300IAR3500 20.00
3 Elemeol Beam. 26-30 MHz 89.95
Penetrator Mobile Anl 4195
Anlron A-99 vertical Base AnI. 49.95
RS7A Pwr Supply lor JaW Ranger 52.95
RS35A Pwr Supply lor 100WRanger 142.95

"sale price with radio purchase only

Oller ~mrted 10available stock
Seod a SASE lor cleIailed brochure

CuMtIly Prtclng A. I I. FOi ..~ 0rdIrI Ac:oIpIid
0rdIrIi. 'l td by 1 PM PST INppid UPS _ lily.

COO IVISA /Me HutlilyUPSdII\., ... I ,.
No atrI ctIqIlDr c.o.D.Of VISA lIIIItftInt 0r'dIrI

ORDER DESK ONLY - NO TECHN1CAL
800 854-1927

• Compact Mobile Transce iver
• Microprocessor Controlled Design
• All Mooe SSB/CW/AM/FM
• Effective Noise Blanker
• Five Se lectable Memory Channels
• Programmable Band Scan
• Large Six Digit Frequency Readout
• Spl it Frequency Repeater

Operation
• Dynamic Mic & Power Cable
• Mic with Frequency Scanning

Buttons (optional)
• Limited 1 Year FactOfY Warranty by

Clear Channel Inc. lssaquah, WA

SPECIFICATIONS
F~ Range: 28.0CX)l).29.9999 MHz in

100 Hz steps
Sena.: SSB/CW .15 IlV. FM/AM.3 "'v
Pour. sse 25W PEP, »N. CW, 8W FMIAM
Inpu t: 12.5 V, 6A DC
Dlmeo.lona: 2.4"X7.7"XW Wt 3 Lb$.

AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

10 METER
DX IS HOT!

the shie ld to the board ground plane on the
upper pan of the board . The same holds true
fo r the power co nnection. Insert the positive
lead into the proper hole and and solde r it to
the correct pad o n the underside o f the board .
Then, j us t solder the negative lead to the
ground plane .
- As with any DC receiver, you will hea r
the signal you are tu ned to on both sidebands.
The superheterodyne rece iver by its very
nature o nly " hears " one sideband . Conse
que ntly , you will need to lune to the proper
sideband when you want to QSO a station
so th at you are nOI way o ff frequency .
Tune on the " lowe r side" of the ze ro
beat. This will insure that you are in correct
position.
«Note the coax jumper from the VFO to the
mixer transformer T5 . RG- 174 is handy for
this purpose.

T u ne up, Ope-ration, a nd Troub leshooting

If you have followed the steps above, you
have al ready gotten this rig in an opera ble
state . Simply a lign the VFO, tweak the driver
trimmer CI8 , tweak the RF amp trimmer,
C23, set the RIT control R9 at hal f sca le , and
hang on to your hal!

I have made every mistake poss ible in
building thi s rig . I wi ll g ladly respond 10

written requests fo r help . I have tried to guide
you around some of them so that if you have
hesitated to stan a proj ect before , you will
g ive it a try thi s time .

Finding Parts
The pans list , Table I, g ives a Rad io

Shack pan number for most pans needed for
this project . The more exotic ones , such as
variable capacito rs , t rimmer C4 , to ro ids ,
semicond uc to rs, d ia ls , and printed circui t
board materials can be found in a number of
ma il o rde r catalogs. One supplie r in particu
lar is dedicated to ca rry ing parts for horne
brewers .

Do nOl be afraid to scrounge around flea
markets , surp lus e lectronics pans houses , o r
your own j unk box for pans. My mono is:
" When in doubt , try it! " Most metropolitan
c ities have surpl us houses that sell new (or at
least unused) pans at din cheap prices . You
just have 10 root around for a whi le 10 find
your treasures . I once found a whole box full
of vernier dials that I bought for two dollars
apiece. New , they are len dol la rs . Pe rseve re ,
and save on pans!

Good luck and happy home·brewing!1IJ
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W inding a transformer ca n be tricky
when you ' re t ry ing to get the right wire
so ld e re d to the correct ci r c u it boa rd
pad . Refer 10 T4 o n Figure 6. NOIe the dots.
These are "phas ing " dots. They indicate
which wires are on which end of the winding .
Numbers I and 2 are the ends of one wire ,
3 and 4 are the ends of another, and 5 and
6 are the ends of ano the r . Numbers 1,3 , and
5 begin the coil and 2, 4 , and 6 are ar the
othe r end .

Notice, however that 2, 3, and 6 are co n
nected together and go in one hol e in the
board . They are all at ground . Thus , there are
only 4 connect io ns 10 the circuit board .

You will probably need to use an ohmmeter
10 chec k which wires a re co nt inuous after
winding the to ro id . A simple r way, however
is to use different colors of wi re . You can use
26 or 30 gauge wire inplace of No . 28 wire .
You may mix sizes if you have diffe rent col
o red wire ofdifferent sizes. This saves a great
dea l of lime. The wire s izes should not be too
d issimilar , though .

Whe n you are working with th e wire
wound on a toroid , you will not ice that it is
enameled for insulation. You will have to
either scrape the enamel off o f the wi re tips
wh ile you' re solder ing il to the board, o r mel!
it off with the solde r ing iron . Melting it o ff
works , but c reates a mess . It helps to burn the
enamel with a match before sc raping .

When winding toroids , space the turns
evenly . Do not bunch them.
- A shie ld a round th e VFO box c an be
tack-soldered to the board easily . Just a few
tack s to each s ide will do nicel y . You
may have 10 remove it a time or two , so do
nOI solde r il down pennane ntly unt il the
very end.
e'This board is intended to fit nicely into a
project box that is available at Radio Shack. It
is approximate ly 6" x 5Jh" . You can mounl a
speaker against the s ide wall of the cabinet
top, where the vents a re located , and is g lue it
in place . First . g lue a small rectangle ofcloth
to the box , and then glue the speaker to the
box . M ake sure the material covers only the
vents . The speaker must overla p the material
10 adhere to the box .
«Some components may have to be fonned ,
trimmed , or clipped to properly fit the board.
This is especially true of trimmer capac ito rs
whi ch come in many , ma ny different sizes
and shapes . Do not be afra id to do some
"engineering" in thi s regard. A ham' s ability
to do thi s is what makes thi s hobby what it is .
- With a di rect conve rsion receiver, il is ex
tremely important to make all connect ions
very solid , especially ground connections . I
recommend a double-sided PC board . If you
keep grounding fore most in your mind, you
will do fine . If a part is to be grounded, you
may solder it nOI only to the pad on the under
s ide of the board but also to the upper side of
the board . This is why the copper is nOI
dri lled out a round the upper part of the board
for grounded pans . Use plenty o f so lde r
when you attach these parts to each s ide of the
board .
- Make coax and power ground connections
to the upper pan of the board . Simply solde r
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Six Meter QRP Station
Who says we don 't use tubes anymore?

by Tima Popovich ex-YUlFR

T he unit described in th is article proved
the theory that it is possible to establish

contacts a t quite res pectable distances with
very low power.

Designed primarily for mobile use . the sta 
tion runs fro m a 6 volt battery. For 12 volt
operation. the healers will have to be rewired
and changes made in the power supply. An
AC supply is included, mak ing it a statio n for
all-a round use .

Before going into the details of construc
tion, here is a brief description of the various
pans .

T he T rans mitter

The oscillator is a Jones ci rcuit which ,
compared with other circuits. furn ishes a
high range of potent harmonics. The crystal
is of the highest possible frequency so that
enough drive is available for the final. The
final uses push-pull 6AK5s whic h. at low
input , give I to 1% Walts of output. I used
6A K5s because of their low
heater drain (1 75 rnA) and
good high fre quency cffi-
crency.

the final amplifie r. The microphone is cou
pled to the 6AQ5 through a carbon micro
phone transformer. The quality is good and
there is plenty of modulation .

Power Su pplies

There are two independent power supplies
in the transceiver. The mobile supp ly is a
conve ntiona l vi brato r supply delivering
about 200 volts at 80 rnA . The AC supply is
also convent ion al and delivers the same
voltages in addition to rec tified and filtered
low voltage DC for the operation of thc relay
and microphone .

Warm Up The Iron!

Now that I've given you a description ofthe
transceiver, the nex t step is to drag ocr the
soldering iron and begin the construct ion.
1be schematic for the transmitter and modu
lator is shown in Figure I . The Jones oscilla
to r is of the cathode feedback variety . The

feedback is caused by the RF voltage drop
across the RFC in the cathode . A small RF
choke in parallel with a 3- 30 pF trimmer is
used. The trimmer adjusts the amount of
feedback to compensate for the lack of activi
ty of some crystals. To adj ust thi s. use an
inactive crystal and set the trimmer so that the
oscillator cuts in smoothly and reliably. This
setting will be good for all other crystals.

The cho ke in the cathode consists of #28
wire close-wound I N on a *N slug-tuned
form . Thc crystal can eithe r be 12.5 or 16.5
MHz. The screen supply of the oscillator has
a form of voltage regulation caused by feed 
ing voltage through a 10 k resisto r with an
N E2 o r similar neon connected from the
screen to ground. The plate ofthe oscillator is
connected to a transformer consisting of Ll
and L2. The final amplifier is a conventional
push -pull circuit with L2 as the grid coil and
L3 as the tank circuit.

Modulator layou t is not critical . the only

f--h"T. '• ••,.....
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Figure 1. SChematic for the ORP transmitter and modulafor.

-r

T he Receiver

The receiver is a superhet
with a regenerative detector.
This gives the best compro
mise between battery d rai n
and pe r for mance . W hen
possible . I used 6AK5s to
reduce battery drain . The
line-up uses a 6A K5 oscilla-
tor. 12An cascode RF am
plif ie r . 6A K4 oscillator.
12AT7 cascode RF am plifi-
e r . 6A K5 I F amplifie r,
6AK5 regen erative detec-
tor. and 6A K5 audio output.
T he output is e no ug h to
drive a pair of headphones
or a small. sensitive speak-
er. If you want more out put.
you could use a 6AQ5 at the
cost of higher battery d rai n.

The ~Iodulator

The modulato r is ex
tremely simple , consist ing
of one tube. A carbon mi-
crophone provides enough
output to d rive a 6AQ5,
plate and screen modulating
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Figure 2. Receiver schematic. Add 100pFcapacitor from pin 1 to pin Baf the 12AT7.

precaution being thai you keep the plate leads
away from the grid leads . A 0 .005 ~F con
denser is placed across the primary of the
modulation Iransformer to pre vent any unde 
sirable feedback. I wound the modulation
transformer myse lf because there weren't
any arou nd at the lime. A T riad M4Z or
similar transformer is best .

Pay attention to the receiver layout . The
RF amplifier is a cascode using a 12An o r
6BQ7. Although the cascode was not neutral
ized, there were no feedback or oscillations.
The stage is bandpassed with L2 tuned to the
high end . A 10 MHz crystal is used on its thi rd
overtone. giving an IF of20 MHz. It is then
coupled th rough L6 to the regene rative dctec-

.( 1

-t

j 5mm,

Figure 3. Receiver IF coif.
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Figure 4 . AC power supply. Figure 5. Six voir power supply.
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***FRs/mlle "",chlnes. PfHNt..***
FAX33f)().T Pa<;Ie! F.. m.crllne * 'Ih pIIone . . 51.099,95
K£15Q-T U_n Cotdl Phone *"" _ 199,95
KE55Q-T un"",,, Cotd_ Phone 119.95
KE300-T Unlden Cordle" Phone ., .. 569 95

*** £6.'e"ded S_nt'Ce Cont,.ac' ***
II you pure_. IC-afInllf. Ce. .--, lH'IlICIOt Ot co...;. ...
ot><>ne trom.ny- Ilor. on tile U.S,0.- Ca_ * ,tllon ' l>e Iul JO
oa~.. you can ~ UP 1o lh,_ \'8'" 01 • •1_ lIt'Vice
oonlfllCl from Wananteell n... -...::e.-t_p6an beg....
."... the ....nulectur.,. * . fT. nty '.<pr... W. fT. nteeh * "
pet1om'1 all nece"''Y IabOt .nd WIll not charoe tor ' etu,n
""ippi"'ll , E.tandltd MfVICe contract•••• not ••t,,,,dIIble.nd
apply onlytolheorlg,n.1pureh....r A'*0 \<8.r • • tandedcon
I,.c\ on• mOb~. 0.- baselJCll~ne' " 529,09 . net l h."a y".r. i.
539,99, For h. ndlleid .c.nne,., 2 , ears " $59,99 . nd 3
ye. rsi. $79,99. Forr. d•• d"IlIClofi.1*0 ye... i. 529.99. Fo.
c e radIO'. 2 ye. ,. i. 539,99, Fo. co.dleae OllO<'le'.3 ye. .. is
534,99, O.der your e.lended .efVic" conlracl l oday

OTHER RADIOS AND ACCES.ORIES
BCSSKLT·T 'u,car 10 Ch.n"ellC.n.,.r $11 4,95
BC70XLT·T a••,c.' 20 cll.nnel ac.n , $159,95
BCl1SlClT·T eu,c.' 16 Chann.l ee.nn.r $1 56.95
R2OOG-T RAlI.rtq 60 ch. nnel ac.nn"' 5149.95
T'S2·T R8l1.nc, 75 Cl>&""el IC8.nn.r 5269,95
UC102·T Rev'fIC\l' VHF 2 CfI- 1 w . n lraMCa 1\ 14 95
BPS5-TR'9""q HI amo 'ev, PO*'" 1UPQty 51 19 95
BP205-T ~o-Ced baR peck'o.-9C2OOI'acl ooKLT 149.95
8&T 1 2 V M ~ .-<:ad baneriei lMt 01 SOQI'rlI ••••••• $17.95
FBE·T Ff8QU8'nCy o.rllClory lOt East U S A. ..... 114.95
FBW-T FreQUency Owectory tOt Well US.A . . _. $1 4.95
RFD1·T G'.lll F'eQu.ncy DirIlClOry 114,95
RF02·T ~_ Enoland FreQuency l);.ectory .....•. . 514,95
RF03·T Mod AtlantIC F'eQUency O"lICIory ........ • 14,95
RF04·T South 1 F,equency O"eelorr 514 95
RFOlI·T ~ ,W" ~on ll",.n P1.i,. Frequency l);. . 51 4,95
ASI).T Aiflllan. s.c.nnllf Dlfectorr 514,95
$RF·T SUrvlv.1R. dlO F.equency O"eelory 51 4,95
T'SG-T "T~ Ss<:rel' Regi.lry 0'U S. Go" , F tq $ I 4.95
TTC·T Tu~e in on l,,~phone call' $14,95
CBH·T BIg CB H. lldbooI</AM/FMI F,eeb. nd . , Sl 4,95
TIC·TTechniqu" . tor Inte'cepti"ll Commllnk:e"one . . ,51 4,95
RRF·T R. il.oad '''' " uancy direclOry . 51 4,95
EEC-T EmballY" E.piOn.ge Commurtic.lion., .. ,51 4,95
Cl IO·T COIIan I"taihgence. EIIIC!. EaveltdfOPl)i"ll 514.95
MFF·T M,d*ell Fede••1Freq...nc~ d"eclory , , $14,95
A60-T 101 .... .,.. "'Ounl mObo~ IaIn...r .~I.nn. 535,95
A71).T B_II.lion _nn Ienn. , 535,95
AI 300-T 25 MHz,· 1,3 GHz Discone . nl"""" , 5109,95
USAMM-T Mag moun, VHF .nt. * 1 12' _ '39.95
USAK·T ...· hole mounl VHF .nt * , 17' callIS ..•.. 535,95
Add 14,00 "-1Q1or aII..,.,._OOde<1tdat \he_t""".
Add 1\ 1.00 '''_no "". ,.d;o.net S4,OO pet . nlanna

BUY WITH CONFIDENCE
To••, 'h. ,••,••,""'8rF"'-C.,ollny teann"r.
send Of Df'>one your Ofller dllectly 10 our Scanner
Oislribution Canle.~MlChig.n residentl plea.., add 4~

saleS t.. Of lIUppIy your lax 1.0. number. Wnn"n 1)<1"

chase Ofders .re accepled IrOfl1 BPDrO\led governmenl
agenciea I nd moal * ell raled lirm. I I a 10l1b surCharge
' 0.- nel 10 billing, All sales a'e aub;IICI to avaIlabIlity.
accepl ance alld verifiCSl iOll. All salee on . ccessories
are final. Price., lerms and speCIfication. ere aubjllCtlo
change wil houl notice, All cncee are in U,S,dOllars, Oul
01 atock itemawill bl:l placed on backorder Ilulomali<:ally
unl ess CEI ia inslruCled diff erently. A $5,00 .ddilionai
handli "O fee will be cllarged for all ord ers wil h a
merch.nd,.e lolal under5SO,OO. Shipmenla .re F,O. B
CEI warehouse In Ann Arbor. MIChIgan. No COO's
Most ilemllialed have a manufaClure..a we" l nty. Fre"
copiea of w. fT. nl ..a on lllese Droduet••re .va~able
by wri1 "'O to CEI. Non-cerM ed check, reQuire bank
c1e.r.nce, ~ot responsible lOt 'YPOl;Irlphical errOts.

Mall ord.rs t o : Communications Elect ron
ics:" BoK 1045. Ann A rbor. M ich igan 4 8 10 S
U.S.A. AddS" .00 per scanne r lor U.P.S. ground
shipping and h andling in the continental U.S.A.
For C anada. Puerto R ico, H awaii. Alaska. or
APO / FPQ d e live ry, s hipping c h arges are three
t imes con tine ntal U. S. rates. II you have a
Discover. Vi sa. American Expre ss o r Master
Card, you mevcenanc ciece ecreencere o rd e r.
5% su rcharg e l o r billing t o AmericBn EKp re ss.
Orcer t c u-tree in the U.S. D iaI80 o-USA·SCA N.
In Canada, d ial 8 0 0 -2 2 1'34 7 5. FAX anytime,
d ial 3 1 3 ·97 1·S000. 11 you a re o ut s id e the U.S.
o r in M ich ig an d ial313-9 73'8 8 8 8 . O rder today.
$canller Oisl ribution Cen ler~ and CEllogoa are trade
marks 01 CommlJnicalions Elecl ronic. II'\C,
S.le d. l.. 31818i - 9130189 AD " 030889·T
COPYr19 hI O 111811 CommunIcation. Eleo;tronlcllnc.

ConsumerProducts Division
P.O 80x 104 5 0 Ann Arbo., M,chlgan4 Sl 06· I 045 USA
For orde r. c. 1I 313·9 73·8888 Or FAK 313·9 71·6000

CIRCLE 121 ON RUOER SERVIC£CARD

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

mobll.lcsnner
SPECIAU

Bearcar' 145XL·T
trst cnces189 .9 5 / C E prlceS94 .95/SPECIAL
1O-IhInd, ,. Cha"".' • It~c,.,a'e' aoa"n.r
Prlo,,,, co,,',ol • "'.a'h.r ••ereh • ACIDC
Bands: 29-54, 136'174. 406·5 12 MHz.
The Beare" t 145KL ia a 16 channel. programmable
ecaene r covering l en !' 'l'Q"ency bands. The unil feal".ea
a buill· in delay lunc l ion lhal adds a lhree aecond delay
on all chann ela 10 ," ev"nl missed tranamiasione, A
mobile version c.lled Ihe BC560XLT-T 'e.tur ing pr~

o.-ity. weatner .earch. ch.nnellockoul .nd more ia
.vailabhl 10.- S94,95. CEra packag. price inc'udea
mobile mounling brac ...1and mob~e PQ*e. cord.

President" HR251 O·T
List price $499 .95 /C E pr1ce S239.95/SPECIAL
'0 lIeter lIobll. T,e"aoe"'., • DI.He'''FO
Full ""d eo".ra••• A/,.lIod. O".rallon
"c.'" 'lquld o,.,e'" dl.p'e, • Auto Squ.lch
"'T. Pr.P'OfIremmfHI10 ICH•• CN"""a
f ,SQuanc, Co_All': OOסס'2 MHZ, '028 lJIIIIII MHz
ThePresidenf HR25 10 Mobi le 10 MeterTran.aceiver
made by Uniden, has everything you need lor
amateur radio ccmm cnlcencns. Up t0 2 5 Walt PEP
US SllSB and 25 Watt ON mode. No ise Blanker.
PA mode. Dig ital VFO. Built· in S/RF/MOD/SW R
meter. Chan nel awitch on the mic rophone. and
much morel Th e HR25 10 le Is you ope rate AM , FM,
USB. LSB or CWo Thedig ltally synthe,lzed Ireque,..
cy conl ro l gives you maximum stability and you
may choo se e ither pre-programmed 10KHz. chan
nel steps. o r use the bu ill ' i n VFO lor ateps down 10
10 0 Hz. There'a a lao RIT (Receiver Incremenlal
Tu ning) t o give you per1 ectly tu ne d signaill. With
•eceive scanning. you can scan50 c tlannela in any
one 01 l our band aegmenta to lind out w he re the
achon is. Order your HR2 5 10 Irom CEltoday.

NEW! President" HR2600·T
List price S5 99 .9 5/C E pr1ce S299.95/SPECIAL
101l.'er.obll. Tre".ce"'.r. It•• ' ••'ure.
DeIi~er'1for th i, Mw&KOducfis Khedul<e6lOt Jun.. 1989.
The new PreSident HR2600 Mobile 10 MeIer Trans
ceiver is similar tothe Uniden HR251 0 but now has
repeater ott .." pOO KHz.) and CTCSS encode .

Bearcar' 200XLT·T
List price S509.95/ CE pr1ce S254.95/SPECIAL
, ...." ...~ eha",," • 800 .H•. lfa"dItMd
"8f'ch • UmH • Hold • ~-ttr • '-.out
fteQlJ"'c, r.nQ': 29·54. " &- " 4. 408·5 I 2, 808·1158 M HZ
£.cllJdes '13.llB75-84110 .15 .nd 888.9875·194 0 .15 M Hz
The Bearca t 200XLT eete a new stand ard l or ha nd
held scanne rs in performance and d epend abi lity.
Th is tcuteatoreo unit ha s 200 pro g rammable
channe ls with 10 scanning banks and 12 band
coverag e. II you want a very SimIlar model Without
the 800 MHz. band and 10 0 c hanne ls, o rd e r lhe
BC l00XLT·T fo r only $189.95. tncfuoee antenna,
carrying case With belt loop. m-eed battery pack,
AC ad apter and earphone. Order your scanner now.

Bearcar' 800XLT·T
List price1549.9 5/ C E price $259.95/S PEC IAL'."nd, <to CN""., • It~c,.,.ra' .ca"".,
Priority co"tro, •••arell/ka" • ACIDC
B.lnd S: 29-54. f 18" 74. 406-5 12. 806·912 U HL
Th. Uniden BOOKLT'ee>erves 40 channela in ,,",0 t>enks.
Scans 15 ch.llnnela pel' M<:Ond- S"e9%o " · . 12"., .·
If you do no! need the BOO 101 Hz.. band.. mile. model
CIlIIed the ec 21 OKLT-T is . v. ,l.ble IOf S178.95.

*** Unlden CB Radio. ***
The Uniden line 01 Crtllena Band RadIOIr.n.ee,ve" is
atyled 10 complimenl OIher mobile .udiO equ ipmenl
Uniden C8 radioll are so reli.ble Iha' lhey h..... ,,",0

~"r limlled * . fTanty. From Ihe fe.lure pecked PRO
810E lotl>e310E handl'leld, lhere is nollen.r Crtllens
Band radio on the markel lod<ly.
P'R0310E·T Um_ 40 Ch. PortablelMobile ce .. 1-8395
PR033OE·T Un.oett 40 cPI, R.mote moun, CB $104.95
PfIOSOOOoT U"_ n 40 Cllannel ce Mobile 1381.95
KAAATE·T Uniden 40 Cl>&nnet .elQ,Oe ,.diO 553,95
GAANT·T Un_n 40 Ch. nn. I SSB ce mObile $166.95
MAOlSON·T U"_n~ ch.nnel SSB CB baM 12.....95
PC122·T U"lden ~ ch.nnel sse CB mobil. ,.•• , 51 19,95
PA0510KL·T U"'''''" 40 channel c e Mobil. ,. , 138.95
PA0lI20Xl·T U"i""" 40 ch. nnel CB Mobile,. , , 55695
PROlI30Kl·T Uni""" 40 ch. rtnel CB Mobile,. , , , . , 519,95
PA0lI40E·T U~Jden 40 ch.nnel CB Mobile ,. . . "" 597,95
PR0&40E·T U~lde~ 40ch.nneISSB CB Mobile 51 31,95
PR0110E·T UnJd.n 40 cllannel CB Bas" 5119,95
PROB1 0E-T Unida" 40 cllennel SSB CB BaM ,.. 5114 95

***Unlden A.d.,. Detecto,..***
Buy Ihe lineal Unidert r. dar cetectcra Irom CEI loday.
TALXEA-T Unid.., I""'ng radii. deleelo.- 1184,95
RD1·T Um.-n viBOf mounl.adaI oeteelo.- 199,95
R~T U_n .~ .Ile rada. delacto.- $ 11 495
ROIIKL·T V_ n·...IC...,· ..z. radar detIlClOt 5144 95
R02 5-T Un"",,, vilO< mounl radar lleIactOt 1S4,1l5
R05OI).T Uniden VIIO< mounl flIda, detIlClOt ,..•... $14,95

Get special ..vin". on th, scan.......
lined in tlli, CCWpoll Thi. coupon must
be included willI YOU' prepaid on1t1r
C«Jdrt card~~Icn.c~sandqll''''
tit)" dilCtWn/J ... • ~ cluded from th is
OUffI. 0"" v"idonly on pI.paid (){(1a"
mlii/oddirKtly loCommulliel!tiOn. EIfJc
Ironies Inc. PQ Box 1045- Dept UN/e.
Alln Arbor. M,chH}. n 48 106- 100f5 U.SA
Coupon e xpi,., September 30, /989.
Coupon may no/ be liNd illcon;uncrion
...ith II ny ofh., 0"" lrom GEL COupon
may be photoeOp••d. Add 11 1.0 0 10 '
shipp/n" In the COll/in.n fat U.SA.
Regency TS2·T .•.......$259.95
R.9.ncy INF5·T •••••••••• $79.95
R.9.ncyR2Q60.n $114.95
R.9.ncy UC1 0 2·T $109 .95
Regenc y RH606B-T••••• $419.95
Regency RH25 6B-T••••• $294.95
Be.res' 2OQXLT·T •• • • • •$ 24 9 .9 5
Besre.' 100XLT·T •••••• $ 184.95
a.srcs' 800XLT·T • ••••• $ 249 .95
Unldsn HR25 10 -T •••••. $229.95
Un lden PR 05OOD- n • •••• $32 .95

****VALUABLE COUPON ****
Bearcat1 760XLT·T
List price S49 9 .9 5/CE p r1 c . I244.9 5/SPECIAL,.....net,,'oo ChMt".,. c,.,.r.,,.••• ACfDC
Fr$(!""nc~r"'Qe:29-54. 1f 8-1 74. 406·5 12, 80(1,958 MHL
E~cllJd.' 823.8875·84110125 .~d8889875 ·884.0125 M Hz
The Baarcal 7 60XLT ha s 100 programmable chan
ne ls organi zed as l ive channe l bank s lor easy use,
and 12 bands 01cove rage Including the 800 M Hz.
bend. The Bearcs t 760 XLT mounts neatly u nd e r
tbe dash and connects d lrec l ly to luse block o r
battery. The u nit alsOhas an AC adapto r, I lip d own
sland and telescopic antenee lor desk top use. 6
5/ 16" W x 1~.• H x 7~" D. Mode l Be 590XLT·T ia
a similar ve rsion without Ihe 800 MHz. band lor
only $ 194.95. Order your scanner from CE I today.

NEW! Regency" Products
A40»T Regenq- 200 ee, I>&fICI""lcl *"'nr>ef $2S4115
IMO~T R_ncr 100 cl>. I>&fICIl'Ield *"'I\f'e< Sl811,1l5
IIMOl I).T I'feQenq 10 CI>&IV>8l I>&netl'leld_nr,er $1 14,i5
R1 eoo-TR~"CJ' 1 00Cf\en""~_nr>ef ' . . $244 liS
P2Ol>TR~~ 40 ch." 1CB Mobihl , S3895
P211).TR~~ 40 Cl'I.n 1CB Mobihl ,Sse,95
P221).T R_ncr 40 ch.n 1CB Mobile 179.95
I"3OO-T R_nc, 40 ch.n 1SSB CB Mobile $I37.115
~T ROl11.nc ~ 40 Ch.n 1SSB CB BaM. . . SlU95
P'Rl 00-T ROl11enc, VIe<W mounl red.r dellIClor . 154.95
PR1 1I).T R"l/&I>CY'PaQPOfl'" a'r. ,.dIIr oelaclo.- I I 14,95
PRl 20-T R"l/encr ' mk:ro" .i....d.r delllClo.- $I 44,95
MP51 OOKL·T Re"encr 40 Ch.m.Me 1•• nsceivIIf $ I 31195
MP5510KL·T Re".nc~60Ch. m.nne 1•• n,ceivIIf $ I 59,95
MPllOO(lKL·TR~rtc,60Ch. m.nn.lr.nsceiver 5209,95
MP2000KL·T R_nc, hIIndhejd m.rtne I•• ns. $ I 89,85

Regency· RH256B·T
Llat price S799.9 5/CE pr1c . S299 .95/SPECIAL
,. Channel. %5 We" Tr_ehMr • Priority
The Regency RH256B is a siX1eert-channel VH F land
mobile lransceiver designed to COYel" any Irequency
between 150 to 162 M Hz. Since this rad io is
aynth9$ized, no expenaive aystals are neeOed 10
atore up to 161requenciea without baltery backup.
All radios come w l1h CTCSS tone and scanning
capabilitiell. A monitor and nighlldayswitch is alao
standard. Th is t raneee ive r even has a priority tunc
tion. The RH25 6 makeaan id eal radio lor anypolice
o r l ire depar1menl volunteer because 01 Its low coal
and high per1orm ance. A 60 Watt VHF 150- 16 2
M Hz. version called Ihe RH606B·T is available
lor $42 9.9 5 . A UHF 15 walt. 16 Channel versIon of
this rad io called the RU1 56 B·T is al so availabl e
and covers 4 50 -48 2 MHz. b ut the cosl is S45 4 ,9 5.

•
unl err
$12,000,000
Scanner Sale

Uniden Corporation of America has pur
chased the consumer products line of Re
geney Electronics Inc. tor $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in this ad lo r big savings. Hurry... otler
ends September 30, 1989.

***MONEYSAWNQCOUPON***



Chuck Witte WA3JWF
89 Shegbar1l DrI....

Sh....ertown PA 18708

I'm looking for a Programm er'S Tool Kit lor
Hewlett-Packard HP-l1 0 Portable (or Portable Plus),
such as HP calls : " HP 45419C." Also any software
fof' this vintage laptop, preferably amateur radio ap
plications,

Number 11 on you. FNdHck c.rd

HAM HELP

Plut A. Scipio,.... Ph.D .
5 BuIT DrI....

MetUChen NJ 08840

I am looking lor hams who manned the US end of
the MARS net and lellow Gis who manned the Nam
end ol lhe net during 1965-73. I'm Wfiting an atlide
lor The Veteran tnet salutes the hams who helped us
keep in touch with our 'amilies via MARS. Write me
at the address below. or call (20 1) 548--8Oll6 (home),
(201) 893-4254 (campus offk:e). or (201) 548--2266
(privata office).

Need: seneeetc and/or service manual for Na
Il()(lat NCX3. Wilt pay copying and ma iling costs.

A.G. B8Uou K3MOH
3601 Tower Drive

DoverPA 17315

Paul Brlun WD9GCO
2102 Yorktowne Driv.

Vllparl l.c IN 411383

Want ed: Manual and schematic for a scanner for
fhe Kenwood TR-7400A manufactured by Amafeur
Wholesale Electronics. This is the unit with 16 jXlsh
buttons on !he lront lhat mount on !he underside of
the reoc. I have one that needs rebuilding. W ,U pay
lor copying and postage. Please help me get this
puppy running again!

We are happy to provide Ham Help liStings free 0tI ..

space 8vsilsble basis. To make our job (Maier. and to
ensure that your listing is correct. please type orpn'nt
your fequest clearly, double-spaced. on II full (8/h • x
" .J sheet o f paper. Use upper- and lower-casel8t
I81'S. Bnd print numtHHs CBffltully-a I , for exampJe.
can bB misread as the IeNM$ / or I, or even the
number 7. Thank)OCl for your cooperation.

Your Bulletin Board

I am looking lor sources 01 ham-related and IBM
emulation soft .....are lor the Hewlett Packard HPl 50
(touchscreen) computer.

Robert F. Clin" W4GBB
2708 Old Point Drive
Ri<:hmond VA 23233

t need 10 C cetl NiCd batteries with solder labs .
Surplus or used would be OK il they are in working
condition,Thank you.

Paut EllIon N3GPU
80.,430

Columblli MD 21O<M

We are ple ased to an nounce the formation 01 a
l icensed ham radio group made up 01 me mbers 01
Alooholics Anonymoos. The jXlrp0s6 01 the group is
10enhance fellowship among the members who may
have diffICUlty atlefl(ling regular AA meetings. The
plan is to schedule contacts via amateur radIO It
prearranged limes and frequencies . Conlact:

HAAMAAOI04 +5 +9
AASN8KOW

4 t21 S. Fulton ptac.
Roylt Olk "'1480n

(313) S49-5275
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tor. An RF gain control prevents overload of you should hea r a cl ick indicating that the
the detector. audio works. The most critical part is the

The detected signal passes through a filter IF alignment . Us ing a signal generato r or
network which removes RF from the audio. a grid dip meter. couple a 21 MHz signal
The audio output stage has a choke in the into the grid of the 6AK5 mixer and tune
plate circuit which should be as large as pas- the 2 IF transformers for maximum signal. If
sible when used with phones. You could use the signal is too strong. it will whistle strong-
an audio output transformer with a speaker. Iy. then you may have to slightly d rop the
instead . screen voltage of the detecto r. The oscillator

The IF transformers are really no problem is then tuned to the correct frequency . L2. 3,
to bui ld . The coils are wound on two forms 8 and 4 are tuned as described ea rlie r and ad-
mm (approximately ~ "} in diameter wh ich justed for maximum sensitivity.
arejoined together as shown in Figure 3. You T ransm itte r tune-up is simple. T une
can substitute standard 21 MH z television IF the plate circuit of the oscillator to 50 MHz
transfo rmers. and adjust the trimmer in the cathode and

The power supplies are standard and no plate coi l for maximum output. Then insert
special precaution has to be taken. The two a less active crystal and adjust the cathode
filame nt windings are connected in se ries and trimme r so that it will osc ill ate without
rect ified to provide low voltage DC for the using excessive feedback . which can dam-
relay and microphone. There is a resistor for age the crystals and cause poor stability .
adjusting the output voltage of the transmit- Next adjust the final coils fo r maximum
tcr. Th is should be set to about 200 volts in outp ut .
order to prevent damaging the 6AK5s. The The unit is now complete. After using
filament leads are shielded to prevent pickup it a while . you will be amazed at the per-
of vibrator buzz when used in mobile opera- formance of such a simple rig . If you take
tion . The mechanical layout for the chassis care . you will have a statio n you can use at
are shown in Figures 6 and 7. home. in the ca r. o r anywhere you want to

Testing and Alil/;nmenl
take it.1IJ

Check all voltages. When check ing the
plate voltage of the 6A K5 detector tube. Tab " m- Now",be•. 1964 73 M ap "; " ,".
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Figure 6. Transmitter layout.
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Numb8 11 on your FeedtMd< uorO

Antennas West
Solar Power Supply
Good for even more than QRPf

Antennas West
Box 50062

Provo, UT 84604
801 -373-8425

Price Class: $290 plus $10 shipping

Photo C. Current of 880 milliamps from a
morning sun. Notice shadows under the array.
The Sovonics P-201 is in the foreground.

Break one 01those interconnect ions, and the
panel is dead. Sovonics has moved all the
interconnections to the outer edge of the cells,
avoiding the former pitlalls.

sovonrcs also has added bridging diodes
within the panel. By leeling along the back
side 01 the panel . you can spot the diode
" bumps." In the older crystalline cell panels, il
you lose one cell, perhaps to thermal shOCk,
the panel is useless. The bridging diodes will
bypass the cell , allowing the panel to conlinue

10 supply power. likewise, in a con
ventional cell, a shadow falling
across a panel will shut down the
ent ire pane l. The Sovontcs panel
will continue to work .

Up to now, the great majority of
solar panels on the market have
been in glass. Glass is heavy, and
no one would argue that glass

breaks. The Sovonics panels can be bent,
shot with bullets, dropped, walked on, and
generally beat up, and still work. Because 01
the nature 01 amorphous silicon cells, they

Photo B. The small charge controller that
comes with the package is rated at eight
Amps.

Sovonics produces their amorphous cell
panels very much like newsprint. A roll of
stainless steel is on one end 01 the proprietary
continuous roll-to-roll process, and on the oth
er end, out comes a 40 kilowan roll of solar
cells. In this continuous process, layer after
layer of semiconductor coating builds up a
tandem cell 1/100 as thick as a human hair.
The substrate is then CUl and installed into
different Irames for their line of panels. This
construction results in a panel that is flexible,
lightweight. and unbreakable. However,
Sovomcs does not stop here. In conventional
solar panels, the interconnections between
the cells have proven a real pain in the neck.

with the amorphous structure. This means
that an amcrpnccs cell can be made with less
matenat than is needed with the more com
mon crystalline silicon . Amorphous cells can
be made only one micron thick , while crys
talline silicon cells are typically 300 microns
thick. Amorphous silicon cells are applied to a
substrate of stainless steel (as s c vcmcs
does). Then the panel is encapsulated in Ted
tar" , a time-tested weather-. wea r-, and ult ra
violet-resistant material.

"Wiring the unit, panel to battery,
is quite simple. Only four

wires are used. "

Photo A. Test setup of the entire Antennas
West solar package. Note the difference be
tween the P-201 and the corner of the Areo
16-2000.
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Innovative Development

Until recently, most solar ce lls
were made of crystalline silicon ,
which has the regular lattice struc
ture of a typical crystal-much like a
crystal of salt or sugar. The amor-
phous, or irregular, structure considerabty in
creases the possibil ity that light will be ab
sorbed, because the photons interact more

I n the past, generaling power from the sun
was a hit or miss proposition . Most of the

early solar electric pioneers used surplus
panels, with somewhat less than outstanding
results. The technology and economics of
converting energy 'rom the sun directly into
electricity have improved rapidly.

Antennas West's solar power supply is an
excellent tust step in convert ing to solar
power. The heart altha Antennas West solar
module is the Sovonics P·101 panel. Sovonics
is a foreru nner in amorphous sm.
con, or " thin film" cells.



TVC-4G
RECV
CONV.

$ 89

VISa, MasterCard

Tom (W60RG)
Maryann IW86YSSj

TX7D-l
XMTR
$259

THE ATV TWINS
Hams, Call or Write for our latest catalog of ATV gear!
Transmitters sold only tc'rech or higher licensed amateurs
varified in latest Callback Of copy 01new license. 5189

KPA5-E board $169
Shouldn't your ATV transmitter be as reliab le? Weather
you want to put one in a balloon. RIC model. Robot. use
as portable ATV xmtr, or get one in our ready to go
TX70·' for the shack. with P.C. Electronics you see the
best! Companion receiving downconverter board TVC
2G $49. or ready to go in a cabinet - TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPA5 1 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN W B8ELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES,

(818) 447·4565 m-I Bam-5:30pm psi.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

UHF
(420-520)
. 3 db galn
° Nc _
• Easy 10 M<xmI
o R"W"d
• Superior

Perlormarn;e

• Radiator Snaps
On and Oft

• CompefIhvely Pnced

• 3ctIGaon
o Nc _

• Easy 10 Mount
• Rugged - Goes /tIrough Car

Wash Withoot Removal

• Superior PerlcNmance
• Broad Bandwidth
• Small Size

• Competitively Priced

Cellularrrrunking
(800.895 MHI )

Look at our Mf)B!LE flt1A.!:ll("
" ON WINDOW " Line

VHF
(140-175)
o Nc _

• Easy to Mount
o R_
• Superior

Perlormance

• Radiator snaps
On and Oft

• CompetitJvely Priced

3900·8 Rive< Road
Scholler Park. Il 601 76

312-671 ~90

brings imagination and innovation to
antennas . _. _. _and has been

since 1948 II
ClRCL£ 183 OfrlItEADER SEItYlCIE CAItO

Manufacturers of Quality Communications ~q~ipment

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers-_. ,

Hi Pro'E' EXPANDABLE REPEATER SYSTEM

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

• A NEW CONCEPT IN REPEATER DESIGN. THE Iii Pro " E" IS AN EXPANllo'6lE REPEATER WITH THE FOlLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN

ClUDE A COMPlETE RECEIVER. TRANSMITTER, COR. FRONT Pl'<NEL CON1lIOlS AND INDICATORS. LOCAL sPEAKER ANQ MlC JACK AND CA.f'ABLE OF FUTURE

EXPANSION. ALl HOUSED IN AN EJ(l'R;MElY RUGGED. ENClOSEO. 19-1NCH JVCK I.OJNTA8l..E CA8l"IET

• THIS S YSTEM CAN BE EXI'lWDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PUACHASE ADO ON f10lE ADD ONS ARE-HIGHER POWER. 111l'22O VN:. POWER

SUPPlY, IOENTlFEFl. AUTO PIITCH. OR CClt>'PUTEA CClNTAOLl.EAS. IN ACOlTION 10 THESE ADO ONS AN ADOlTlONAL RECEIVER AKJ TRANSlMfTER CAN BE

r.«JUNTED INTERlllAU.Y FOA USE M> CONTROL LJNt<S. REUOTE !WiE OR l:ll,.W.. BAND OPERATION. ETC.

• AN EXTENSION f'll.NEl. 1S~ FOR LOCAL~ OF TtE REPEATER AND comAINS ALl NECESSARY IoETERlP«lo. STATUS UGtfTS AKJ INOlCAlOAS All
ADO ONS ARE AVAllA8LE FROM floE~ AND ARE CClMP\.£TE INCUJl)lNG 1iSTRUCTW:lNS

600 Westtown Rd.
MAGGIORE ELECTRONIC LA B ,

West Chester, PA 19382 Phone (215) 436·6051

- ""-,.,--Telex 499 0741 MEleO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Were there some things that I did not care
for? The Sovonics panel , as super tough as it
is, is a little rough around the edges in quality.
I have talked with the people at Sovonics and
they acknowledge the quality control problem.
New equipment is being installed to improve
quali ty control. The panel that came with the
review unit, while working perfectly electrical
ly, had some workmanship defects. There

were holes that were drilled off-cen
ter on the back side of the panel.
Since the panel does not have a
frame as such, the aluminum sheet
that the laminate is bonded to was
not lolded over properly.

You should be aware 01 some of
the down sides to amorphOus sili
con solar panels. Since Sovonics
panels are made using amorphous
silicon, they suffer (as do all amor
phous silicon solar cells) from a

small degree of degradation. The panels are
not as stable as their crystalline counterparts.
The power output will drop as they age and
then level off, usually within the first 3D days
or so. Sovonics panels degrade about 10%
of their rated power. The stainless steel
substrate used by sovoocs has an " anneal
ing" ettect on the cells. 11 seems that after an
initial drop in power, the panel will come back
up slightly. That is why Sovonics rates their
panels lower than other manufacturers. This
gives the end user a more real ist ic power
capacity.

Because amorphous silicon panels are less
efficient, you'll require twice the surface area
tor the same amount of energy produced us
ing a crystalline cell panel.

All and all , I was very happy with the
Antennas West DRV solar package. After you
get used to the strange appearance 01 the
Sovonics panel, you 'll find it a strong per
lormer. It's lightweight, vandal resistant (re
peater operators take note) . and should
provide year after year 01 trouble-free energy
generation. Even if you don't want to limit
yourself to only 23 Walts, just keeping the
module in the closet will provide emergency
power lor those times when you may need
electricity most. If you like the idea 01 using
solar energy to help power your shack but
don't want to spend a lot of time and money,
the Antennas West DRV solar package is
ideal. And if you want to keep connected to
the grid, but like the idea of a small emergency
power supply, again this solar package fits
the bill.

The Antennas West ORV solar package is
the most complete and thought-out design lor
the newcomer to solar electric power on a
small scaleS

For larger power requirements, I would
recommend the use of a larger Sovonics
panel, along with a charge controller that
will handle the higher current. You can pur
chase additional P·201 panels from Antennas
West lor about $200. That breaks down to
about $8 per peak Wall. You can do better,
if you know what to buy and how to intercon
nect the different systems together.

Drawbacks

signed by KA8IDB. It is potted in epoxy and is
quite small-about two inches square. Wiring
the unit, panel to battery, is quite simple. Only
lour wires are used , The charge controller can
be mounted on a wall with the wood screws
supplied or with some double-backed tape ,
also supplied.

Since my entire station operates from solar
power, I isolated some 01my gear to operate
directly from the Antennas West solar kit.
I used my Argosy transceiver and a KDK
2 meter mobile . A 50 Ah gell/cell battery
was used for energy storage. I mounted the
P·201 alongside my other panels on the
array rack . This rack is tilled to optimize my
location.

The P-20 1 is rated at 23 Watts peak output.
This happens when the isolation from the sun
is 1000Wfm1 at 42°C, a widely accepted stan
dard. In real life , we can count that amount of
sun on one hand, (il you live in Ohio) . Using
digital current and voltmeters, I measured
maximum current of 1.4 Amps several times.
Depending on the state of charge of the bat
tery and the isolation of sunlight, you may not
see the rated 23 Walls. In mid-March, I aver
aged close to 18 Watts. No question , had I
lived in the Sun Belt, I would have received
higher WattsJday.

Operating my 100 Watt Argosy and 2 meter
FM radio, I had no trouble maintaining com
munications. I ope rated several hours a week,
mostly on CWo The FM gear was used more,
about 10 hours per week . Had I operated
more, or changed to a higher power radio, I
could have added more panels in parallel to
boost charge current. No question about it , 23
Walls is not much, but thaI is the beauty of
solar power-YOu can add panels as your
needs grow .

running DRP equipment, either, but also 200
Watt radios. The manual goes into great detail
on computing your power consumption at
your location. A very good section on battery
selections, along with charge control, rounds
out the manual. The technical manual is 41
pages long.

The Antennas West solar kit also comes
with a series switch charge controller. This
will keep the battery(ies) trom overcharging.
By monitoring the terminal voltage of the
battery, a relay will open up and stop alillow
01 current to the battery, preventing over
charging. The controller will then monitor
the voltage 01 the battery and will turn on
the series relay to main tain the lull charge
terminal voltage. This "pulse" charging will
reduce battery gassing considerably. The
controller works super well with the sealed
gell/cell balleries. The cont roller was de-

"It 's lightweight, vandal resistant
(repeater operators take note),
and should provide year after
year of trouble-free energy

generation. "

Instructions

The manual needs some attention . It is
printed directly from a dot matrix printer. In
stead of opening like a book or magazine, the
manual opens end to end , much like the Old
" Thunder Chief" yellow tablets of my school
days. The pages of the manual are gummed
together at the top. I worry that the pages will'
fall out under constant use. Unlike the manual
that came with your tribander, there is so
much information for the new user of solar
power, I can envision many a newcomer read
ing and re-reading the manual. My manual
had several typos, and on several pages,
some of the print was unreadable. Perhaps
the ribbon in the printer got out 01 its guide
when the manual was printing. All and all
however, the manual is quite complete. In
fact, I talked with Jim Stevens, of Antennas
West, about changi ng the layout of the manu
al so it would open like a magazine. I also
suggested adding three hole punch-outs to
each page.

I was very glad to find out what you can and
cannot operate from the 23 Watt P-201 panel.
23 Watts is not much power, unless you know
how to put it to use. And I'm not talking about
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SettIng Up the Panel

Enough on the theory 01operation. The An
tennas West solar module kit was ext remely
easy 10 set up and gel running. When you
first open the box you' ll be greeted
by the Sovonics P-201 panel. If you
have ever seen one of the crys
talline cell panels, all covered with
tempered glass and framed in 1/4
inch thick aluminum angle stock,
you'll be in for a shock.

The panel looks like it is made of
printed cardboard. You can twist
and bend the entire panel. Give the
center 01 the panel a good thump
with your hand and it yields to the
pressure applied. You will also find a bag full
01 all kinds of things. Terminal strips, nuts,
bolts, and various other goodies . The Anten
nas West solar package is very complete. All
you need is a radio and battery. They even
included a tube 01 RTV sealer for repairs and
for gluing the panel down on a flat surface.
Since the connecting wire between the panel
has already been attached, all you need to do
is insert the cha rge controller between the
panel and the battery . You will also lind a
ralher large technical manual.

work quite well in diffused light, such as hazy
humid weather or cloudy skies. The crystalline
cells will lall flat on their faces under those
conditions.

Antennas West makes use 01 the scvonce
P·201 panel . It is rated al23 Watts under peak
sun conditions. This eons down to about 1.6
Amps for battery charging . The P·201 mea
sures one fool wide by four leet long, and
weighs under five pounds. Antennas West
supplies a 3O-100t cable that is attached at one
end 10 the P-201 panel. This is a four conduc
tor cable in which two sets of the wires are
connected together. This reduces loss from
the penei-tc-ccnncuer cable.



VISA·

1I.lrld-lwld, Regular SALE
IC·2A z-meters. . 289.00 259'\
IC·2AT With TTP 319.00 279'~

IC·02ATlHigh Power 409 00 l49"
IC-04AT 101440 MH1 44900 l89"
IC-u2AT for 2m wlTlP 32900 279' \
IC·u4AT 440 MHz. np 36900 289' \
IC-2GAT for 2m. TTP 429,00 379'\
IC-4GAT 44QMH1. TTP 449,00399' \
IC·32AT 2m/440MHl 629,00 SSg"

FREE Battery! .. .
8p·2J 600m, /14V _ No CIII'le . ,th

Plirc lllse 011C·u2ATor IC·"U I

I

A ;r CTd l , bdnd h.m(/h"ld~ Rel ular SALE
IC·12AT !W 12GHl fMHTlbalt/cgrlTIP 473 00 J69"
IC·12GAT IWI.2GHl HI/ b.J tl/ cgr/ TTP 529 00 469"'
A-2 5WPEP synth. aircra ft HT. 52500 479"
" ·20 Synth, aifcraft HI w/VOR 6::'5.00 569"
A CC('1." " ;P S for;ll/ (' '''Pp l micro, Re, ular
BP-7 425mah/1l2V Nlcad Pak . use BC·35 7900
8P-. 8oomah /8.4V Nlcad Pak · use BC·J5... 79 00
8C·35 OHIP IA desk charger lor all eaneoes 79.00
BC· 16U Wa ll cha rger lor BP7IBP8.... .... ..... 21.25
lC·II VlAyl case 101 011 uSing BP·l 2050
lC-14 Vinyl case 101 011 uSing Bp·7/S 2050
lC-02AT leather case lor DI ~ models w/Bp·lIB 5450
Acc('""r; ,,> (or Ie ,md /c-o "'rie.' Regular
BP-2 425mah172V Nlcad Pak . use Bel5 49,00
BP·3 Ex tra SId 250 mah/84V Nlcad Pak 19.50
Bp·4 Alka line battery case 16.00
Bp·5 425mahll08V Nlcad Pak . use 8C35 65.00
CA-S 5/8 ·wave telescoplAg 2m antenna 1995
CP-I Clg hghter plug/cord 10f BPl or 01. Il65
CP-IO Battery se~ fallon cable w/ chp 2250
OC-I DC coeranon pak lor standard models 24 50
MB·160 Mobile ets. bkt lor all HIs 25 99
LC-2AT leather case lor standard models_.... 54,50
RB·1 Vmyl watercroct rad io bag 3595
HM-9 Speaker microphone 47.00
HS·I0 Boom encronncne /beedset 2450

HS·I OSA Vo~ umt lor HS·IO & Oelu~e only 2450
HS·IOSB PTT uM for HS·IO 2450

SS-J2SMP Commspec 32·tonefilcode! 27 95
FOI ether HT sceesscnes not listed please CAll

Rf'C(' ;vers Relular SAL(
R·7lA 100kHz to 30MHl receiver...... $99900 869' \

RC·ll In fra red remote ccnt rcnes.... 70.99
ft-32A 500 HI CWfiller 69.00
ft·6lA 250 HI CW filler {lsI IF) 59,00
ft ·44A SSB filler !2nd IF) 178.00 159"'
EX·257 FMunlt.. .... .... ............. 4900
EX·lI O VOIce synthfSllel 5900
CR-64 High slablhfy OSClllalor ltal 7900
sp·J External speakel.. ..... ......... 6500
CK-70 (EX-299) 12VDC opllon...... 12.99
MB-12 Moblle mounl 25.99

R·7000 25MHzlo 2G H1 scan rcvr 1199.00 1029
RC·1 2 tntrared remote ccntrener.... 7099
(X-310 VOice svntbesrzer 59.00
TY·R7000 AIV umt 139.00 129'~

AH·7ooo Radlatml antenna 9900

HOURS. Mon.thru Fri.9-5:30;Sal 9·3
WATS lines are lor Qu oles & Ordering only ,
use Regular line lor other Inlo & Service dept.

*LargeStocks* Fast Service
*Top Trades
-aAES"

Dua lo I~a I ..a of lI. a ICDM p,od uct lina . lOrna acc..l o'r
IIams a ra notll" .d If you ~ay. a qll..tlon . pl"~a cal .
All p"ca. I ~_ ara ~lI bJ'"'t 10 cu nla .rt ~out no lon

VHf /UHF b.m" mu/ri-mode5 Regular SALE
le-l 7SA 25W 2m FM/SSB/CW w/ps 1299.00 1099
IC-275H lOOW 2m FM/SSB/CW 1399.00 1199
IC-375A 25W 220 FMlSSB/CW (ct o) 1399.00 799fl

IC-475A 2SW 440 FM/SSB/CWw/ ps 1399.00 1199
IC·475H 75W 440 FMlSSB/CW 159900 1369
IC·S7SA 25W6/10m xcvr \'l I ps.. 1399.00 1129
IC-575H lOOW 6110m rcvr 1699.00 1499
VHF/VHF/ 1.1 GHz M obile5 Recular SALE
IC-l IA 251'1220 fM/TTP rruc .•• (c/o) 499.00 32991

IC·4]l 251'1440 fMITTP mit .. . (c/o) S4900 36991

PS·45 CompaclBA power supply 145,00 13.t"
UT-16/ £J·388 Vo ice synthesizef 34 ,99
SP· IO Shm-hne external speake, 35.99

IC-28A 25W 2m FM. TTP nne 469.00 409' \
IC-28H 45W 2m FM, TT P rmc •.. .. .. .. 499.00 439' \
IC-38A 25W 220 FM. TTP mtc 489.00 349' \
IC·48A 25W440-450 FM. TTP mc.... ~9.00 449'\

HII ·14 £X!ra TTP microphone 59,00
UT·28 Digital code squelch 39,50
UT-29 Tone squelch decoder 46,00
HII-16 Speaker /microphone 3400

IC-228A 25W 2m FMITTP su n n ne 509.00 449 '~

IC·228H 45W2m FM/TTP scan mic 539.00 479 '~

IC-448A 25W 440 fM/TT P mic 509.00 449 '~

UT-40 Pocket beep function.• .•.••. 45.00
IC·900A Transceiver controller 639.00 S69u

* Package Special •••
IC-900A Transceiver controller With UX-29H
2m/ 45W and UX-39A 220/25Wband umts.

$96905

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today./

UX-19A 10m lOW band umt 299.00 269'\
UX-29A 2m 25Wband unit 299.00 269'\
Ux.29H 2m 45w band unit.. 349.00 319'\
UX-39A 220MHz 25W band UOlt. 349.00 299'1
UX·49A 440MHz 25W band umt. 349.00 319'1
UX·59A 6m lOW un it 349.00 319'~

UX-129A !.2{;Hz lOW band und 54900 49991

IC·1 2ooA lOW 12GH1 fMMobile 69900 S99lS

IC·1271A lOW 1.2GH1 SSB/fMxcvr 126900 1099
IC·3200A 25W2m/440 fM/TTP (c/o) 695 00 469lS

UT-23 VOice synthesi1er...... . ..... 34,99
IC-3210A 25w2m/440 fMlnP 739,00 649'\
AH-32 2m/ 440 Dual ~nd antenna 39.00

AHB·32 Trunk·lip mount 35.00
Larsen PO·K Roof mount 20.00
larsen Po-TUI Trun k-lip moun!.. .. 22.00
larsen PO·MII Magnetic mount ... . 22.00

RP-I 210 L2GHz lOW 99 en fMICYr 1529.00 1349
Rp·2210 220MHz 25Wrepeater 1649,00 1399
Rp·3010 440MHz lOWFM repeater 1299,00 1149

o
ICOM "----"-=~

-.. ~

•

- -..-o ..... ~---.--~~l -

_ ...-.- - --- --
." Lo - -LJ-::J .
C
- Lo ::. C1..' ;:.j - .. - - ..._ ;:,J - ' " ,.

IC-761 Xcvr/ Rm / ps/tuner 2699.00 2369
HM-36 Scann ing hand mic rophone 47.00
SP·20 £X t. spea ker w/ audio filter .. 149.00 1 3 9~\

H·I DI 250 HI 1st IF CWMer 73.50
H-S3A 250 HI 2nd IF CW filter 115.00 109' \
H-I02 6 kHz AMhllel 5900
(1-310 VOICe synfheslzer........... 5900

IC-7SIA 9·band ICYrn -3D MHz rCYr 1699,00 1469
PS-3S Internal power supply 21900 199"
H-63A 250 Hz CW hiler llstlf).... 59,00
H·S2A 500 HI CW htter (2nd If) 115,00 109'~

H ·S3A 250 H1CWIilter (2nd IF) 115,001 09' \
Fl·33 AMlilter 49,00
H-70 2.8 kHz wide SSBlilter 59,00
RC -IO Ertemat frequency controlle! 49 00

Hf Equipment br;ular SALE
le-76S Xcvr/ps/keyef/auto tuner 314900 2789
IC-]SI Xcv r/Rcvl/ps/lunef /scope 599500 Call

IC·73S Hf IranscelverlSWrcvr/rmc 1099,00 98991

PS-SS Edernal power supply 219,00 19991

AT·l SO AutomatIC antenna tuner. .. 445.00 36991

n ·l 2A 500 H1 CW Illler 69,00
(1·243 Electremc keyer un it 64,SO
UJ-30 Tone enceder 18,SO

IC·n 5 Ultra compact Hf ~cvrlSW rcvr 949,00 849 '~

Q /h"r Accpsmr;"s Regular SALE
IC-2KL 160-15m solid state amp w/ os 1999,00 1699
EI -627 Hf automate an tenna selector 315,00 279"
PS-15 20Aedernal power supply ..... 175.00 IS9lS

PS·lO Systems pis w/cord. 6,plA plug 349.00 l19"
118 Mobile mount 735115lA176IA. .. 25.99
SP-l Extemat speaker 65.00
SP-7 Small exte rnal speaker 5199
CR-64 High sta b. ref. na! for 751A . . .. 79,00
PP-I Speaker/patch 179 00 164'~

SII·6 Desk microphone 47 95
SII ·8 Desk mic . two cables. Scan. .. . . 89.00
SII-IO Compressor/graph EQ. 8 pIA mlC 149 00 139 '~

AT-loo )DOW 8·band auto. anl tunel•.. 445.00 389'!
AT-SOD ':1:XN19-band auto. ant tuner . .. 589.00 519'!
AH·2 8·band tuner w/ mount & whip .... 659.00 S89'!
AH·2A Antenna tuner system. only ...... 519.00 449'\
GC·S World clock.. .. . ................. 91.95 79'\
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Decoding OSCAR Telemetry
Part II

by James R. Miller G3RUH

all the above functions plus an
uplink modulato r. It has been
available since 1986. with about
500 presently in use . This modem
can also be used for experimental
PSK work either te rrestr ially or
th roug h O SCAR-I3 ' s vo ic e
transponder. A power advantage
of some IOdB over normal pack
er signaling is typical.

Decode rt stodem Specifico
tions:
Downlink- Input 50 mV to 5V

RMS audio from SSB/CW re
ceiver . PSK demodulator. Out
put TTL digital , 1200 bps.

Up link- lnput lTL digita l. 1200
b ps : Ou t p ut . 1200 b p s
Manchester encoding modula
tor to mike level.

Connects-To AX .25 TNC"s " mode m
d isconnect jack . " Suitable fo r T NC-2
a nd de r ivat ives, suc h as T N C -200 ,
TNC-220 , Ti ny-2 , PK-80 , PK-87, PK·88 ,
etc.

Digital AFC- Tracks changing Doppler shift
via the up/down lines of a ll known ICOM .
Trio/Kenwood . and Yaesu receivers .

Controls-Au to-rune on /off'. PLL band 
width , Leek/Tune/Power LEOs.

Set-up-s-Three trim pots; PLL frequency, II.!
supply voltage, and up/down tuning sensi
tivity set .

Power/PC B-1 2V @ 40 rnA. Built-in AC
PSU options . Double-s ided plated through
PCB , 160 x 100 mm. II ICs. 40 resistors ,
25 capacitors.

Availability.-.The PCB is available from
AMSAT -UK (17 pounds airmail) . You
may also order it from AMSAT-VK and
Project OSCAR . Rad ioKit sells the PCB
plus fu ll kit of parts . AMSAT·NA stocks
no satellite products . though this could
change in response to demand. Phone to
check. All addresses and numbers a re at the
end of this article.
Associated Equipment: You must use a 70

em SSB radio to receive FO-12 on 435 .910
MHz, Tunin g rate should prefe rably be 20
Hz!step or benet . You can use 100 Hz steps.
but at the expense of data errors when badly
mistuned . You can take aud io direct from the
e xternal speaker socket. Some receivers will

-_.-

also be able to monitor the packet traffic . This
looks no different from the familia r terrestrial
scene, except it 's fas ter!

Telemetry Format: In contrast to conve n
tiona l local packet radio. which uses two
tones (A FSK) to signal bina ry "0" or " 1, "
FO-12 uses phase shift key ing (PSK) modula
lion. The carrie r phase is changed by ISO
degrees (in...'erred) when a change in binary
level is signaled.

The downlink carrie r on 435 .910 MHz
passes through a balanced modulato r d riven
hy the AX .25 dig ital data at 1200 bits!s to
generate PSK .

The uplink is different: 1200 bits/s data is
excl usive-Op ed with its 1200 Hz clock
(called " Manchester" coding) , and th{s au
dio is transmitted FM on 145 .850, 145 .870.
145.890. or 145 .910 MHz .

Telemetrv Demodulation : A PSK demodu
lator consists of a phase reference derived
from the received aud io with a specia l phase
locked loop (PLL). and a phase detector to
extract the phase changes and convert them to
digital bits . In addit ion, the received signa l is
subject to 16 kHz total Doppler shift due to
the spacecraft's movement , at a maximum
rate of4O Hz per second . Tun ing the receiver
by hand to follow th is is pract ically impossi
ble. so an auto- tune ci rcui t is essent ia l , espe
cially ifyou want to turn antennas and operate
a keyboard as well .

The G3R UH FO-12 PSK Modem provides

•
••• , •

• • • •

PhotoA . FO-12 PSK Packet Radio Mod em . This uses regular CMOS/
ITL chips and no hard-to-get pans. This modem is used with the FO-12
flying BBS and AMSA T-NA 'sfonhcoming MicroSaIS . PSK modems are
also used for PSK pocker experiments terrestrialiv, through OSCAR
13 '.I' \v ia transponder. and ~\'en meteor scatter.

Fuji OSCAR-12

Genera': JAS-I o r Fuji-OS
CAR-12 was launched on August
12. 1986 from the southern tip of
Japan . It carries two transpon
de rs: a traditional one for SSBI
CWo and the world's first space-
borne packet radio 8RS. In orbit 1600 krn
( 1000 miles) high . it's inclined at 50 degrees
to the equato r with a period of 120 min utes. It
offers users an aggregate of two hours com
municat ion per day . When in SSBICW mode ,
it sends telemetry in Morse code on 435 .795
M Hz. When in the dig ital mode . telemetry
and traffic is in the AX .25 packet format on
435 .910 MHz. Nowadays. FO·12 is some
what troubled by insufficient power from me
solar panels to support the digital mode full 
lime. The improved JAS-2 is in preparation
and, based on the experience of its predeces
sor, it should be highly successful.

Since the digital mod e supports a packet
mailbox. users can aIM) transmit data in the 2
meier band 10 the satellite . The modulation
format , however. is not the sarnc as for ter
resrnat packet. Ne verthe less . you do need a
packet radio Term inal Node Controller
(TNC) .

Data Transmit/ell: In the digital mode,
FO-12 sends its telemet ry in " unconnected"
AX .25 packe t frames , which appear on your
termi nal as seen in Figure I . You will see that
the te lemetry contains 40 numbers which you
can decode into voltages . currents. tempera
lures . status points . CIC., using the published
equations. For example . the first item is " To
tal Solar Array Current , rna ." and decodes
as I = 1.9 1 x (N-4) . Sell ing N = 275. you
find that th is current is 5 18 rnA .

In addi tion to the te lemetry data , you would

58 73Amateur Radio · June, 1989

Pan I o f th is ankle. (in the
May '89 issue of 73) covered
telemetry info o n OSCAR -9
(UoSAT - I) , OSCAR -II
(UoSAT-2) . and OSCAR-13
(P3C) . This final part co ve rs
telemetry info on Fuji -OSCAR
12 (F-Q- 12). and some birds yet
10 be launched: Uo$AT-D and
the Microsats . ( Note that F..Q- 12
is NOT the same as Uo5AT-D.)
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145.8401860/8801900

Uplinks MHz
145.900192019401960

AMSAT-NA
BRAMSAT (Brazil)
Weber State Univ
AMSAT·LU

Figure ! . FO-!2 telemetry in "unconnected " Ax' 25 packet frames
as theyappear on your terminal. The telemetrycontains 4Onumbt'rs
which you can decode into voltages, currt'nts , temperatures, status
points. etc.

grow. we foresee more automated co mmuni
cation .

Telemetry Forman Uplink and downlink
will use 9600 bits/s direct FSK. That is, " I"
will ca use an increase in carrier frequency .
and " 0 " a decrease.

Precisely controlled shap ing of the bit tran
sitions will be essential to constrain the data 's
audio spectrum to under 7 kHz, and to ensure
rel ia bl e commu nicatio n th rou gh con
ventional FM radios with a 20-25 kHz radio
channel.

The data will also need to be ra ndomized
(scrambled) before transmission, and un
scrambled again after reception. This is to
ensure that no long runs of all " Is" or all
" Os " are transmitted , which would be
especially erro r-prone in this modulation
arrangement.

Because the audio bandwidth is somewhat
wider than the normal voice. signals must go
directly from the receiver's FM discrimina
tor to the transmitter's varactor frequency
modulator.

Telemetry Demodulation: The G3R UH
9600 Baud Packet Radio Modem was intro
duced in mid-1988. and by February 1989
some 500 modems were in worldwide circu
lation for high speed terrestrial packet radio
links .

UoSAT· O has an identical modem des ign
onboard . The modem provides all the mod u
lation and demodulation circuits required for
UoS AT-O. It 's designed for use with a Ter
minal Node Controller (TNC) . typified by
the TNC-2, TNC-2oo, TNC-220. Tiny-2.
PK·80, PK·87, PK· 88. etc . It's a high perfor
mance , full-duplex modem that works with
most voiceband NBFM radios . assuming on
ly minor mod ifications.

A key feature is digital generation of the
transmit audio waveform . Precise shaping
compensates for the amplitude and phase re
sponse of the receiver. This results in a
"matched filter" system. which means that
the received audio offered to the data detector
has the optimum characte ristic (eye) for mini
mum errors. It also allows very tight control
of the transmit audio bandwidth.

Decoder Specifications:
Modulation-FM. Audio applied direct to

TX varactor . ± 3
kHz deviation gives
RF spectrum 20 kHz
wide ( -60 dB). Fits
s t a nd a rd cha n ne l
easily.

TX Modulator- Eight
bit l o n g di g it al
F .I.R. transversal
filter in EPROM for
transmi t waveform
ge nera tion (l 2 ·bit
o p t io n a l) . Gives
"brick-wall " audio
spectrum. Typically
- 6 dB at 4800 Hz,
- 50 dB at 7500 Hz.

Allow s com pe nsa
tion for di stant reo.
cetver (the channel)
to ac hieve perfect

Mission
Packel Radio BBS (PACSAT)
vocesynthesis experiment
CCO TV Camera Experiment
Packet Radio BBS (PACSAT)

Signallng Format
AX.251 200bpsasFG-12
BFM Voice
AX.25 1200 bps as FG-12
AX.251200 bps as FG-12

8Jl~JAS)BEAC(lN ( lJI C> :
aAS~ 1 NO 88/03/19 07: 12 : 00
Ma ilbox availabl~ .

Soft.ca re loaded at 88/03/17 05:25:00
Mode ,JD 'l'ransmi t.ter- wi ll be tcggIed ON/OFF
e ve ry t.co hours using this e pcch .

8J1JAS>BF.ACX~ <VI C>:
JAS- 1 RA 88/03/ 19 07, 11,58
275 546 684 690 743 876 887 861 002 349
644 001 519 532 538 546 548 538 686 00 1
710 7 12 690 746 738 674 921 144 000 000
010 101 100 000 100 000 001 101 111 000

co ncept is evolving fast. The paper by Tom
Clark sketches the program from its concep
tion to today. and explains the designs in a
very readable and entertaining style.

Clark T. , W3IWI . " AMSAT's Mic rosat /
PACSAT Program," Proceedings ofthe 7th
ARRL Computer Networking Conference ,
October 1988, pp. 41-47 .

JohnsonL .V . , WA7GXO , "Microsat Pro
[ect-e-Flight CPU Hardware, " Proceedings
of the 7th ARRL Computer Networking Con
ference , October 1988 , pp. 104-106 .

Price H ., NK6K , a nd MeGwie r R .,
N4HY. " PACSAT Software," Proceedings
ofthe 7th ARRL Compiaer Networking Con
ference , October 1988, pp. 145-149.

UoSAT-O

General: UoSAT- O is scheduled fo r
launch on Ariane in the second half of 1989,
with 4 AMSAT Microsats and the primary
commercial mission, SPOT-2 .

T he orbit will be circular. much like
UoSAT-2' s, polar with a 99-minute period
and appeara nces around 10:30 a. m. and
10:30 p.m. , local time, with strong signals.
Hopefully , it will require only omnidirec
tional antennas .

The downlink frequency will be around
437 MH z FM , and user uplink around 145
MHz FM. UoSAT- O will use a 9600 bits/s
data rate in both directions with AX.25 pack
et radio formal.

As above, details of the telemetry and
packet BBS access have not been finalized
yet , but we expect them to be straight
forwa rd . As the number ofe xperienced users

Tablt' !.

"Owner"Name
PACSAT
DOVE
NUSAT
LUSAT

Downlink
437.050
145.973
437.1 00
437.150

Designation
MiCro$at-A
MiCroSat-B
MicroSat.c
MiCroSat·D

Designation
MicroSal-A
MiCroSat·B
MicroSat.c
MiCroSal-O

Mlcrcsats

General: Four small Microsats. conceived
by AMSAT North America, are presently
under co nstruction and testing. Launch is
scheduled for the second half of 1989, along
with UoSAT-O (and. of cou rse, the primary
commercial mission SPOT·2). See Table I
for a summary of their main features . Their
orbits will be circular, much like UoSAT·
2 ' s, and pola r with a 99-minute period and
appearances around 10:30 a.m . and 10:30
p.m. local time. They wi ll be stabilized,
Earth-pointing , with strong signals , hopefu l
ly requi ring only omnidirectional antennas.

At the time of writ ing this article (February
1989). detai ls of the telemetry da ta and pack
et BBS access have not been finalized , but we
expect them to be qu ite straightforward.

Associated Equipment: Since communica
tion with Microsats A/C/O will be identical
to communication with FO-12 , simply refer
to the FO-12 section of this article for deta ils
of the equipment you need.

Reading: The Mic rosats are new, and the
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have a !>epa rate AF output socket on the rear
panel that bypasses the volu me control. To
transmit on the uplinks , you need a 2 meter
F M transmitter.

FO-1 2 is very strong, so you can use a
vertical coll inear antenna at close range .
Many o pe rators fa vor beam a nte nnas.
though , and they will have more than enough
gain for practical purposes. Steering in az 
imuth is then essential, and elevation highly
desirable, if you want to be able to observe all
passes .

An AX .25 Terminal Node Cont roller
(TNC) is essential for use with a suitable
VO U or computer terminal j ust as for terres
trial packet. You can process telemetry data
by hand or by a simple program on the co m
puter. It is not possible to display the raw data
direct ly from the modem on a VOU or 1200
baud terminal, as it is in AX .25 packet
formal.

Reading: The FO-JZ Handbook. contains
full descript ions of the satellite and its sys
tems, as well as essential details of telemetry
decodi ng .

Fuji-OSCA R-!2 Technical Handbook ,
AMSAT·U K, London, EI 2 SEQ , England,
64 page s (obta in from AM SAT· UK , 4
pounds airmail, AMSAT-VK . or Project
OSCA R).

Miller J .R . , G3RUH, " A Packet Rad io
PSK Modem for JAS-I /FO-12 , " Ham Ra
dio . February 1987. pp . 8- 22 .



Photo B. FO~J2 PSK Modem in cabinet showing controls.

RX eye . Up to 16 TX waveforms (32 op
tional). j umpe r selectable. Output ad 
justable 0-8 V. pk-pk.

Scramblcr-ctgandomizerj : 17-bit max imal
length LFSR scrambler . Jumper selectable
Data or BERT (bit error rate test) mode.

RX Demodulator-Audio from receiver dis
criminator. 50 mY-JOY. pk-pk . 3rd orde r
Butterworth filter. 6 kHz. Data Detect ci r
cuit for use on simplex (CSMA) links . In
dependent unscrambler. New digital PLL
clock recovery ci rcuit with 11256th bit res
olution . Average lock-in time. 50 bits (de
pends on SNR) .

Connects-to AX.2S TNC "" Modem Discon
nect" jack . Suitable for T NC-2 (and any
other. prov ided the internal modem can be
bypassed). Standard TNC digital connec
tions needed : TXOata. TXClock (l6x bit
rate). RXData. Data Detect (,"OCO").
GND. TTL level s. RADIO: TX Audio.
RX Audio . G ND.

Power/PCB-Io-I5 V DC at 40 rnA (C MOS
ROM s). 170 rnA (NMOS ROMs). Total
19 ICs (13 C MOS , two OAC s . two
EPROMs). 5 volt regulator and heat sink.
16 0 x 100mm doubl e - sided . p lated
through. so lde r resist. full ground plane.
No hard-to-get parts . Instru ction book let .
16 pages.

Availability-The PCB is available from
G3RUH (19 pounds airmail plus 6 pounds
for the pair of EPROMs . which you may

copy). Assembled/tested boards can be
obtained from Pac-Comm . RadioKit plans
to stock complete kits of parts-check .
Project OSCAR will take PC B orders .
Canadian outlets are being arranged .
Associated Equipment: You can use a 70

em FM radio to receive UoSAT-O. Tuning
rate can be quite coarse ; I kHz steps will be
adequate . You must take audio direct from
the receiver's FM discriminator. implying a
minor internal modification. To transmit on
the uplink . you need a 2 meter FM transmit
ter. Apply modulation di rectly to the varactor
to provide true FM . UoSAT-O should be
strong . A vertical collinear antenna may be
adequate at d ose range .

An AX .25 Terminal Node Controller
(TNC) is esscntialto use with a suitable VDU
or computer terminal. just as for terrest rial
packet. II is nol possible to display the raw
data direct from the modem on a VOU or
9600 baud terminal device as it is in AX .25
packet formal.

Reading : Ward 1. . GO/K8KA. " T he
UoSAT-O Packet Communications Experi
ment . " Proceedings of the 7th ARRL Com
puter Networking Conference , October 1988.
pp.186-193.

Miller J .R .• G3RUH. " 9600 baud Packet
Radio Modem Design." Proceedings of the
7th ARRL Computer Netl'.'Orking Conference,
October 1988. pp. 135-140. 1JJ

C,RCU,TS
Number 19 0 n your Feed back card

OUTPUT I

' "A
OUTPU T 2

' "A
OU T PUT 2

' "A

Great Ideas From Our Readers

t

R{ []

OR

L 0 I NPUT

CUT P C BOARD AN D
SOLD ER SAGEe WIRE
L IN E TO THE BRA SS
HOUSING

MILL E D
B RASS HOU S ING-;g~;==I=='=

voltage rating. most hams don 't
bUy them.

Parts: For ut, you 'll need a NE
555 timer. C1 & C2 require 50 11Ft
25 vofts DC. NPN, 01: TlP29;
TlPI20; 2N4922; TlP61; TlPll0;
and 2N4921 . PNP. 02: TlP30;
TlP125; 2N4919; TlP62; TlP62;
TIPtt5; and 2N4918.

Chuck Steer WA31AC
Philadelphia PA

Voltage Doubler Circui t
I've used this circuit for the past

two years to drive relays of24 and
28 volts DC from a f2-volt power
supply. It is a DC-DC converter
which powers a 28-voIt DC anten
na relay. You can use this circuit
with almost any PNP or NPN pow
er transmission. It will work the
first time every time.

At hamfests, 28-voIt relays of
ten cost 1655, but because of th6

adapter, one of only severa! coo
nectors that should be used at 2
GHz and above. Check also
Sealecrro, Inc.• 225 Hoyt St.,
Mamaroneck NY 10543, for mi
crowave-band connectors.

Parts: L 1 = Sage~ 3 dB wire
line; Rl = 500 microstri{Hype
termination; R2 _ 50{} termina
tion .

2-W8'f 230412160 MHz
Power Divider

PROPER L EAD CONFI GU R ATION

COUPL ED t o 85" -;.(1 MA IN

MAIN 1j COU PLE D

Here's a handy little device for
130m enthusiasts. This allows a
user to split the power of the preci
sion La input into two 500 equal
power 2160 MHz non-interacting
signal sources. Both outputs go to
the ir respective receWe and trans
mit mixers. which are indepen-
dent of each other. D. Masc8ro WA3JUF

SMA stands for small miniature Ottsville PA 18942
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WHAT!
An OM of yours borrowed a prized copy of
73, and now it's among the missing . Let
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
lrom July 1980 to the present.

Write us today for the copies you need
from July 1980 to the present only. Sorry.
but we've solct out all but a lew collector's
copies prior 10 j uly 1980.

JULY 1980 to present. •. $4.00 each
including postage and handling

55.95

55.95

55.95

$5.95

"Co u rageo u s"

"I' hc St ic klc r"

"Ba ck Hrcnkcr "

UNCU WUNl'S
COOl UPlS

S wpm ~This is th~ botlin n ing tal"' . ta king you
Ihrough Ih~ 26 Ictl"fS. 10 nu m b.-rs ."d "ecrssary
punc1uation. w mpkle wilh p.aclice ~ery st"P of
Ihe way. The ea.., of learning giv« confidence
even 10 the faint of hellrt,

6+ wpm -This is the practice tal'" for these who
survived the S wpm tal"', and iI's alw the tal'" for
the NoYice and Techn ician lic~n,,". It is wm·
pri5ed of one solid hour of <:o<k. Characl~rs ar..
senl at 13 wpm and~ al S wpm, Code group'"
.r~ omtird y random ~harac1~" ...nl in group'" of
five- def inileJy not ....,mori..ble!

13 + wp'" -Code gruul'$ aga in , al a brisk 13+
wp m 50 you ' ll be rea lly at ease when you sit do wn
in fronl of B sleely·eyed volun!eer examiner who
starts $Cnding you pl.in Language.t only 13 per .
You ' •• nted this extra margin 10 overcome the
dlcer panic: univorsal in most t«t situations
You'~come this/ar. so don' t gctcode shy now!

20 + wpm -CongratuLalions! Okay, Ihe challenge
of rode i$ what's gotten you this far . so don ' t quil
now , Go for the Extra c lass license. We sr:nd the
code f••ler Ihan 20 per, It' s like wearing lead
weigh ts On your feel when you ron : you' ll wonder
why Ihe examiner is ...nding SO slowly!



UNCLf WAl'Nf'S BOOITSUfLf

D Check/Money OrderO VlSAO MC

r------------- -------- --
I Uncle Wayne 's Bookshelf Order Form
r o 1llePad.et Radio Handoook 51 4 .95

o The: Beginner 's Handbook of
I Amaleur Radio 516.95
I 0 OX f'mo,t r : Effecnve Technjqees for
I RadioAlll;lltun 5 10.00
I 0 T ra nsmitter Hunting : Rad io Direction

Finding Simp lified 5 17.95
o The Digital Novice 5 9 .95
o The Co mmodore Ham' s Companion 5 9 .95
o Master Handh<ll'k of 1001 CircuilS 5 19,95
o World Press Services

Frtqucoc it's (RTTY) 5 8.95
o RTIY Today 5 8.95
o Sh<lrt....ave Cla~inc:Confllknlial 5 8 .95
o Sh..,n wav(' Directory 517 .95
o Tht Hidden Signals on Saldli lt TV 519.95
o GGTE Morse T utor floppy disk 520 .00
o Radio Handbook 529. 95
o Basic AC Circuits 524,95
o Easy-Up Antenna.s for Rad io

Listeners &. Hams 516.95
o Firs! Book of Mode rn Ele«ron ics

Fun Proj«ls 512 .95
o Cornrnodoxt M Troubkshonlinl! e

Rt pair Gu idt $ 19.95
o C64 /1 28 Prog~ms For Amateur Rad io .. $ 14. 95

I 0 Fun Way Into E1cctronics Vol. I $ 9 .95
o Fun Way Into Elect ronics Vol, 3 $ 9 .95
o Basic Ekc tricily & Electronics - VoL 1 .. 511.95
o Bas ic Eleclr icily & Electronics - Vol. 2 .. 5 11 .95
o Solid Sial(' Projects You Can Build $ 10.95
o 555 Timer Applicalions Sourccl>ook $9.95
o 178IC Dl:sil!ns&Appl icalion.s $12.95
o Forest Mirm' Cil'Ulil scr.llpbo n 519.95
o Cn.sh Cocrse in Becrrones

Tec hnology $2 1.95
o Shortwave Radio Listening wilh

the Experts $22. 95
o Masler ing Pac ket Radio $12.95
o ABC's of Electronics $12.95
o Mal! ic o f Ham Radio $ 3.95
o 1989 Passport 10 Ham Radio _ $ 14,95
El Genesis Code Tape $ 5.95
O ,S(K: kkr Code Tllpt $ 5 .95
o Back Breaker Code Tape 5 5 .95
O Cou ragc:ous Codc Tapc $ 5 .95
o DX World Map $ 4 .00
o W('allle r 5.alell ilt Handb..,k S16.95
o One Evening Electron ics Projects $ 8.75
n The BasicGujdc 10 VHF/U HF Ham Radio S 6 .95

O A E

You may order by mail.felepbooe. or fax. All payments are 10 be in U.S. funds. Please add
$2.50 for shipping and handling for all orders except " CD to 10" and Back issues of 73
Magazin~ . Allow 3 weeks for delivery .

Name _

City Stare Zip _

Street _

TOTAL $ _

Telephone: (603) 525420 1, FAX: (603) 525-4423
Mail : 73 Magazine , All . Uncle Wayne. Forest Road , Hancock , NH 03449

Card # Expiration Dale, _

TUE WORLD
Is Yours for ODlg

$'.00

Yes, places you 've never even
heard of! Nearly 400 OX coun
tr ies glea ned from the Awards
Lists of dozens of IARU mem
bers-more countries than any
other map availab le anywhere !
ARRL's DXCC map doesn't even
come close!
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Numbef" 20 on your Feedback c.rd

CW Transceiver for 20 Meters
Get on this favorite OX band.

Adapted from G-DRP Club Circuit Handbook

A re you ready for the challenge of 20m
QRP? Want the added enjoyment of

rolli ng your own rig? If so on both COUnlS ,

then check out the following home-brew pro
ject! This inte resting little project uses com
poncnrs ranging from tubes to ICs .

Hybrtd

Some of the modules used to build this rig
were removed from existing equ ipment ; oth
ers were built specially. This explains the
different devices for the TX modulator and
the RX mixer, the option of two carrier injec
tion oscillators (CIO) , and the SSB-type filter
instead of a CW filter .

Clrcun Descriplion
The Co lpitts VFO circuit, Figure I , has

gate clamping to improve stability . It' s fol
lowed by two buffers , the second providing

by Frank Lee G3YCC

individual outputs to the TX and RX. A RIT
ci rcuit operates on receive . You must set it up
correctly when you fi rst align the rig (see
instruct ions below).

Build the VFO in a stout metal box, with
care for mechanical rigidity . The RX front
e nd uses 40673 dual -gate MOSFETs (see
Figure 2). The tuned circuits are peaked to
the center of the CW band with trimmers.

Co il winding detai ls for the VFO and other
stages appear in the respective figures .

The mixer output is link-coupled to a KVO
9 MHz SSB filter , whose output is amplified
by an SL612 IF amplifier IC (see Figure 3).
The product detector uses two BC 107 tran 
sistors. Carrier reinjection is from a crystal
oscillator using the USB crystal supplied with
the KVG filter. Figure 4 contains two dia
grams: an FET oscillator and a PNP bipolar
oscillator. You can use either, or you can

alte r the circuit pola rities to suit an NPN
transistor. An LM380 Ie would work fine
he" .

TheTX mixer is an MOIOS (Figure 5), fed
from the VFO and the lowe r sideband carrier
injectio n oscillator. (You could probably usc
the less expensive 40673 as a mixer.) The
mixer output is applied to an SL6 IOC RF
amplifie r. then to a FET which drives a
12BY7A PA similar to that in the well-know n
" Tucker Tin,. circuit. I tried to use a transis
tor PA, but had troubles with it (likely due to
my lack of experience in transistor PA
design!).

A simple diode/meter circuit measures
relative power output (see Figure 6). Side
tone is provided by an NE555 ci rcuit (see
Figure 7).

Send/receive sw itching is by means of a
a -pole change-o ver relay controlled from a

+12 V
4

REG.

" 0 .,
Ll • 30T_. 34 SWG

ON 1/4,n. 0 SLUG -TUNED
~6_8 V 1°' 1°'FORM ER "l!l < 5 .1 MHt j ZEN "

4 ~~pF
r. BCIDa

2N 38 19

"
~IN9 14

BC I Qa 0,01

'" " 'OK V" 0I,5C

; :::: ~80 "
~

,I I Rx MIX,F
" ~30pF

, r. 0.01

'"
DI SC- RFe ,I I T. MIX

T680PF
"" lOOT 30S WG 470ON IW RE S. 3 .3K

Figure J. Colpitts VFO c;rcuit.

ee0
+ 1 2 V~(RI I

L I , L 2' 251. 30 5WG, VFOON 1/4 i n
1501( " 47'F+
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" -::~ 25 pFANT, .....,
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2.71<

; ~ 2 0nF

Figure 2. The receive from-end. The associated tuned circuits are pealed to the center o/the CWband ""ith trimmers.
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I

switch, with one spare contact set. A reed
relay is used for keying . You could also oper
ate this rig on 80 meters after selecting the
appropriate VFO and CIO frequencies and
changing the appropriate coils.

KIT Alignment

Alignment is con ventional except for the
RIT (Figure 81. which must be set up as
follow s to compensate for the frequency dif
ference between the two CIO crystals:

I . Using an external receiver with 00 aerial
connected , and a signal source such as a crys
tal calibrator, switch the transceiver to
"rend" and zero beat it with the signal
source .

2 . Switch the transceiver to receive, then
use the RIT control to zero beat it with
the signal source . Carefully mark the setting
of the RIT control on the fron t panel of
the transceiver so that it can be accurately
repealed .

3. When searching the band , do so with the
RJT control ser to this mark . Ifi t is required to
net on to another station, tune 10 zero beat.
then off-set the RTf control to give the re
quired beat OOIe. After a QSO or an unsuc
cessful call. always reset the RJT control to
its zero mark in readiness 10 zero beat with
the ncxt station 10 be called .

So what's the best OX so far with this rig?
A VK answered a CQ from G3YCC-you
can't get too much further than that!m

. 1 2~ Rx

.eo '" 5.6 1( '"0,~5 e.F

,r!' ;'I---AF,
.FC

I'-
2.5mH

a BCI01 BCl 01

~'ll ~'ll 0 0 1 O,?I.v. , > ...- 10
.
0 0 5......" 9MHz "

Sl612 , I---CIO,

...A •, 0 .01

'00 " "
2. 1 K 6.ril 2 .1K

; :::;: 22pF ; 22pF " " ",

FIgure 3. Receivefiller . IF, and product detector.

FIgure 5. Transmit mixer and predriver.
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Figure sab. What 's in th~ j unk-box? Pick between two receive carrier
circuits.
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Low pass lV,1. filters from
Barker & Williamson

EASY
LOW·
COST
PCB

_ DESIGN
[PlillJ1illIHillliWDll1'ill:l~ INTRO
Easy to learn, easy to use manual PRICE
PCB design package. Capable of $395
producing professional artwork for
mult i-layer, through-hole boards to
32 x 32 inches. Host of powerful
edit ing features make efficient PCB
lav-cut a breeze. Gerber and NC Drill
output.

Protei offer s othe r fine programs , PROTEL
SCHEMATIC, the easy to use schematic cap-
ture program, and PROTEl ·AUTOTRAX, the
full-featured PCB layout program.

FL10!100 FL6!100

•Add $2 shipping
a nd handling

Fl10j1500 FL6/1S00

All above to match
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and a ntennas
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Figure 6. A simple diode/meter circuit to measure relativepower OUtput.

Figure 7. Sidaone circult,
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Dual GasFet low noise
preamplifier for HF , UHF or VHF
systems. Just perfect for the R
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No gain.No pain.
Maintaining a moderate weight may
reduce your risk of heart attack.

•V American Heart Association
'o'v'E'I<£ FGHTI!'G~ 'I()p LIFE
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RAISED PRINT
QSL CARDS
From Dennis, WASQMM
OIIoet Printed - High Quality

Nothing like it anywhere! You can
actually FEEL the type! 17

beautiful designs including a Full~

Color Eagle.
For Free samples & Info. call

(318) 443-7261
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DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make money for you.
C o nsider the facts:

- If you carry 73 Amateur Radio il will Increase your
store traffic -s-and our dealers te ll us that 73 is the
hottest selling amateur rad io magazine on the news
stand today.

etncreased store traffic means increased sales fo r you ,
Hams will come inlo YOllr srore 10 pick up lhe latest
i~ of 73 and end up buy ing the latest all-band , all 
mode transceiver (or at leas! a few feet ofC03 :'; ),

- 73 AmaltUr Radio guarantees each issue-you pay
only for the copies yOll!;C11. We p3)' for all sh ipping .

For information on selling
73 Amateur Radio . call Peter
Murphyar 800-722-7790, or write
to 73 Amateur Radio. WGE Center,
Forest Road, Hancock, NH 03449.

"'7!:>AMATEUR
I.JRADIO

Are ,.... ".ed of ,;.. ,..... ""'" and mooney OIl b-por
Iog;.. _ 1I<i.. ,..... ''''';011 ,n'n , ..., comp as"
vn,b LOG WIU TF. . ,he quaJIly menu dri".... -. h ioendly
Ios:i!:'.... _ ram ..,,"en by Ed Troy ING3VI· LOGWIlITF. i.
'he 1'<"1..,.~ rOf 'M oompl<1e b. m Slaho.. . II O;mpl"
f",. yo"r ope r.'ion .nd 3ive> you ,he comp<,tilive «18< in
oon,estin8.nd [) l('n8. U)(;WIl ITE ..orko .. ,, ~.n IBM re.
and ""mpo li~i...
LOG W lllTF.'. unique . p lit ",,,,,,n f".'ure .U<>"", j" r . imult. ,
n""us kiggi n8 . nd .... proc"..ing, Log(lin~ fe. ' u ' .... ind ude;

_Instant call,i~n or preli . SCOTch
-Print , f.d it , Or Vi~ le'<'<>,d,
. Plen,y 01 room fox ""'e> " aJd,eues
- " " '<>ma,ic t,me/date stamf'ing

Tn '~ latu m .u'o"""t" word .. rap . bKk'f*" CCf·
reel , aDdocmll,.. Throwa... y ,....rp"".nd POI'<'"

To orde1- ,.... r copy 01 LOGWR ITF.. """'f'I<le ..j,b i rvcnon
_uaJ , oeftd I l-I \K IP" ...-.. add 11 !IOoaJ<oo l to

A" ........... C_... tl i"l
r o ... u.._' po_, r At.."

(.I I I! :I&5 ·7t&o
lO doIy mooney·_t JUAf"""'"

00-all 1 t8llOl "'5-4 ,56 at. s.o toorde1- vn,lrl V;.t Masl"",,rd
1"'"- op«ify I 5 Of S.lS ,nels fIoppy .1

C,JICl.( 88 ON REAO£1t SERVJCE CARD

I l H ll [ 0

80 Pa~e Manual
Tutorial C a ssette
Interpretation G u ide

.I . ,

CIRCLE 2 110 ON RUDER SERVICE CARD

A complete facsimile reception syseem
for the mM P C or Compatible. Receives
up to 16 intensity levels.
Includes:

Demodulator
Software
Frequency List

Features:
Print on Bpscn, or HP Laser Jet
Dl'lk Sa ve, Zooming. Image proces.oring
Una ttended Image Ca pt ure and much more
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So. cal.
Microwave Weekend News

There was quite a " urry of mi
crowave activity on 10 GHz nar
row band FM and SSB here in
southern California over our most
recent microwave weekend. The
contacts were from a location in
the L a k e Arrowhead , San
Bernardino mountains at Heaps
Peak. Phil W6HCC was operating
his 10 GHz system with about 1
Watt of power output, and had a
very noticeable signal. You could
turn your antenna some 20 de
grees away from the true path and
still copy him at a distance 01 over
100 miles with no troubte.

There were several other sta
tions operating remote to Phil
W6HCC at Heaps Peak. Chuck
WA6EXV was operating In the
desert to the east checking out
locat ions . Kerry N6I ZW , Ed
W60YJ, Art WA60YS, and l eon
WA5BNH from the San Diego Mi
crowave Group were operating on
Mt. Soledad in San Diego proper,
anchoring the southern end of the
100 mile test path.

The signals from W6HCC's rig
with 1 Watt output were so strong
they were pinning the s-meter on
the narrow band systems at Mt.
Soledad, 153 km distant. Kerry
N61ZW made contacts with both
FMand SSB over the 10GHz path
to Heaps with relative ease. His
system uses a two stage MGF
1402 preamp with about 18 dB
gain and 4 dB noise figure. Provi
sions are made in N6IZW's rig to
reverse the amplifier and use it in
the transmit mode, as it is linear

with my HP counter. It remains to
be seen just how much bouncing
around the units will take for a
change in frequency in the postal
system. They were well-packed
and shoutd survive. Postage cost
less than I'd anticipated, at $2 for
a one-pound package . The rates
go up very quickly for a package
over two pounds.

The lnjector, described in the
January 1989 issue of 73 Maga
zine, is an alternative to verifying
lrequency. Take a detector mount
and replace the normal detector
(1N23 diode) with a surplus varac
tor and a 3 dB pad for DC return.
Inject your 2 meter HT on low pow
er (100 mW) in to the moont. The
varaetor should produce energy
radiating on 10 GHz. 146 MHz
times the 70th harmonic - 10.220
GHz, a good marker. Experiment
with surplus varactors for best re
sults on output. It will be very low
po wer, and close coupl ing is
needed, but it works well.
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Se«ing the Frequency

The biggest problem remaining
is to set the frequency so that your
coeraucn is within our amateur
bands . I have received letters
from several amateurs without
test equipment, who are trying to
set the frequency. Without test
equipment, it can be quite bother
some. I am willing to set up cavi
ties sent to me in the mail (provid
ed return postage is included) to
the frequency desired, and I will
provide a voltage vs. frequency
spread calibration chart for the
unit. Ron Wicker WA5VJS has
take n me up on lhis offer and
shipped me two SOl FAN units.

I set both units on 10,250 GHz

Steve KAIZll goes on to say
that with two units, he WIll proba
bly rope Rusty NIHVW, a good
friend , into 10 GHz operation .
Figure 2 is a sketch Steve provid
ed of one of his units, This unit is
very similar to the SO l FA N
devices. Power to the Gunn diode
is positive.

With 5 volts positive on the
Gunn, Steve was able to measure
about 1 rnA on the detector diode.
A little much, but still OK for a
transceiver . Connecting the de
tector to a monitor receiver, Pat
was able to detec t his f inger
movement in front of the cavity
while monitoring on the receiver.
For a Doppler radar device, con
nect your detector diode to a small
audio amplifier. The low trequen
cy sound you hear is the mi
crowave Doppler signals return
ing, As a mailer of fact, the radar
devices the police use are very
similar . They have circuits that
measure only the low frequency
audio tone (Doppler) to indicate
your speed . It's a direct correta
lion. For a speed of about 35 miles
per hour, the audio Doppler re
turned is about 1085 Hertz. This
works out to about 31 Hertz per
mile per hour.
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Success Stories

Sieve KA0ZIl from Plymouth,
Minnesota, writes: " I had some
time off from work, so I called
some local automatic door com
panies. I picked two out 01 the sev
erallisted because they were local
companies. I struck paydirt with
both calls . At one, the tech is go
ing to clean up the shop next week
and set aside all microwave units
he would otherwise toss out. The
other shop had two units for me!
One was an old SOlFAN with a
detector, and the other was a
small black box , like the ones
above the doors at the grocery
store. The kicker is that they bolh
work!"

the frequency of the transmi t
source to the ham band, usually
about 10.250 GHz, by lowering
the frequency adjust screw further
into the cavity about 1 to 2 turns.
The microwave unit is set in the
factory to around 10,525 GHz.

The only limiting factors with
surplus devices are the system
sensitivity and any gains associat
ed with detector noise and anten
na types. Rememberthe SOLFAN
types were intended to be short
range devices, but they work very
well for the small cost of obtain ing
them.

Transmitter output power is a
consideration , but you may be
surprised with what you can do
with 10 mW. Usually, with modest
transceivers and small horns, 25
miles is the limit. With larger dish
antennas, 200-mile contacts are
possible .

By the way, I still have a quantity
of 50 to 100 mW 10 GHz Gunn
devices availabte lor $5 each
postpaid.

VHF and UHF Operation

Num~ 21 on your FHdback eard

ABOVE AND BEYOND

SCrounging for Equipment

By scrounging , you can get
QRV on the 10 GHz microwave
band for next to nothing ,The qual
ity is not as good as the MIA COM
nunnpiexers. but it will work well.
Go to your local burglar alarm and
electric door companies and try to
obtain some of the otder mi 
crowave control un its they no
longer use, since they're switch·
ing to I.R optical units ,

Pat AA6EG wrote to me ques
tioning the use of a peculiar type
of alarm unit and detector diode
current. see Figure 1 fOf details.
You can check the detector for in-
jection with a meter (0 to 1 rnA) in
series with the detector diode and
ground. With the transmit source
on, you should observe a DC cur-
rent flowing in the detector. About Figure t , so GHz dual cavity from AA6EG, Each cavIty couples to its own horn

0.5 to 0.7 rnA is optimum. Adjust antenna, Anlenna gain is 1G-12 dB.
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10GHzARRL
Contest Preparations

In April, I covered the construc
tion of a tripod and microwave
dish antenna for use on 10 GHz.
This month I would like to cont in
ue with local involvement and
where to get equipmenttooperate
on the microwave bands. The
prime goal is to prepare for the 10
GHz ARAl contest later this sum
mer. This month.ret's cover some
of the things that you can do in
your own area to enhance opera
tion on microwave .

At first I thought San Diego was
dormant until N61ZW and I started
to talk abOut cceraucne on the l0
cal repeater and at swap meets.
This resulted in quite a few fellow
amateurs forming a common
interest forum, the San Diego Mi
crowave Group. Through discus
sions, we began forming a com
mon bond , which has grown and
spread quite widely. Participation
in a local group stimulales interest
and helps us sort out data from
other parts of the country. This as·
sists us in experimenting .

As to equipment, you have bast
cally two choices : bUy the very
fine MIA COM Gunnptexer, or ob
tain surplus microwave equip
ment at swap meets or even possi
bly for free.



Figure 2. KAIZIL '5 10GHz unit. With 5 V to ground, the d6tector diod6 gives about J rnA DC.

and gels about + 5 dBm output on
transmit (approxima tely 3 mW
power). The S-meter indicated full
peg on both SSB and FM.

Leon WASBNH was using his
system which places the mixer di
rectly on Ihe antenna without a
preamp. His output power (trans
mit) is about 100 ~W. leon was
able to make contact with Phil
W6HCC on Heaps Peak who was
still full peg on WA5BNH 's rig.
W6HCC decided 10 redu ce his
power to about 100mW, and leon
WA5BNH saw the S-meter come
just off the peg. Further reducing
W6HCC's power to 20 mW gave
WA5BNH 's s-meter an 8-7. The
copy at Heaps was just above
marginal during Ihe test , using
5 kHz FM for the contact on 2 me
ter HTs.

Kerry decided to try another
test. He replaced the 2 meter FM
transceiver wilh a Santec lS-202
multimode 2 meter HT capable
of FM and SSB with the same
transmitter power. He switched
the mode 10 SSB on both ends
of the path. The resulting copy
went to full Q-5 copy on SSB
at Phil W6HCC's location. Going
back 10 FM again led to marginal
copy. JI 's often very handy 10
be able to switch to SSB from FM

to improve copy on a long path.

Equipment Detail

A brief outline of the equipment
is in order so that you can see just
what is pieced together. The parts
are not all identical , and they de
pend on what is available through
scrounging or swap meets. The
heart of the un it is the phase
locked oscillator that provides
about + 10 to + 20 dBm output on
10 GHz. The units that we have
been able to obtain have come
from many different sources. The
prime source seems to be the sur
plus disposal section at Collins
Microwave in Richardson, Texas.
They hold monthly auctions 10 dis-

pose of out-o f-spec equipment ,
and the hams in that area pick up
the material and make it available
through newsrettere and swap
fests.

The phase-locked oscillator is
basically a high power microwave
oscillator running in the 1.2 to
2 GHz range , depending on
Ihe model . You tune it with a var
actor controlled by a 97 to 100
MHz crystal reference . Some
crystal oscillators are internal and
some are external. The internal
types usually demand a higher
price , about $35 to $50 dollars
each , depending on condition .
The less desirable units run about
5 to 10 dollars less . In future
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columns I wilt describe fUlly the
microwave "brick" oscillators as
well as the preamps used, and the
relay switching techniques need
ed 10 place a system of your own
in use.

Let's Hear From Youl

I would be glad to answer any
questions concerning VHF/UHF
and microwave o pera ti o ns .
Please send a self-addressed
stamped envelope for a prompt
reply. I will include some of your
letters in future columns to assist
others who are having the same
problem. send all questions to me
at the above address. 73s and see
you next monthl llJ
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" MODEM MGR . . .
supports split-screen

operation or full screen at
speeds to more than 19KB, and
it will run under either ProDOS

or Apple DOS 3.3. "

Number 23 on your FeedDacl< card

RTTYLOOP

"Resistor values are nominally within 10% . For all practical pur
poses, the evenaeie Rad io Shack values are clOse enough for th is
project to the specified values. If you can get exact values, fine. If
not, don 't jose any sleep over it.

Demodulator Parts List
Integrated Circu it XR·2211 Jim-Paks or mail order

· Reslstors 51000 RS271 ·1330 5ISO.39
Y. or v.z Watl isoooo RS271·1337 5ISO.39

iooso RS27H347 51$0,39
200kO RS271·1350 51$0.39
510kO AS 271-1354 5f$0.39

Potentiometer 50000 RS 271-217 SO.69
Miniature PC mount

Capacito rs O.022I-lF RS 272·1066 21$0.69
Precision disk O.OO5 I-lF RS 272-130 21$0.49

0 .00471-lF RS 272·130 21$0.40
0.11-lFx3 RS 272-135 21$0.59

Perl board 0.1" grid RS276-1394 $1.99

Next - TransmiUing

Next, we'll cover the other side,
transmining, with a one-chip AT·
TY modulator, As always, I wel
come your questions and com
ments, either by mail or E·mail.
Send paper to the above address,
e-man to me on CompuServe
(75036,2501) or Delphi (MAR.
CWA3~R) with your comments,
Questions, suggestions, or criti
cism, All of it is appreciated. III

Ap ple News

In the March issue of RTTY
loop, I mentioned Byron Schult
en's Apple woes, but somewhere
between my data transmission
and the typesetter, his computer
mutated from an Apple IIgs to an
Apple lie, Well, Bruce Klutchko,
M.D. WB2HLX, Hast ings-on-Hud
son, New York , offers his advice
regard ing a piece of software
called MODEM MGA. Bruce says
that he has used this program for
several years, and has found it
one of the most comprehensive
and well -supported program s
available for the Apple II + , Ilc, lie,
or IIgs. It supports split-screen 01>
eretrcn or full screen at speeds to
more than 19KB, and it will run
under either ProDOS or Apple
DOS 3.3.

Bruce notes that Apple users
sometimes feel orphaned by the
amateur industry, but they 're re
luctant to give up their machines .
He feel s th at MODEM MGR
speaks to that need precisely, It is
available from MGR Software,
Suite 101, 305 So. State CD/lege
Blvd, Anaheim CA 92806.Contact
them for current pricing and
availabili ty, and be sure to men
tio n 73's RTTY Loop when you
write.

ing at TTL levels, the output from
this one-chip wonder is at TTL leY.
ets. Don't try to drive a Model 15
with it-at least, not directly. Fu
ture columns will inc lude some in
terfacing schemes that will let you
do this.
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important to present a clean sig
nal, either a good VHF RTTY sig
nal or a strong, interference-free
HF signal.

A phase-locked lOOp (PLL) de
modulator is normally tuned for
the frequency and bandwidth de
sired. Here, the 0.022 lJF capaci
tor from pin 13 to pin 14 of the
integrated circuit and the 20 k re
sistor (an 18 k liKed and 5 k vari
able) on pin 12 set the center fre
quency to about 2125 Hz, midway
between a 2025 Hz mark and
2225 Hz space frequency.

Set the bandwidth to allow 300
baud transmission with the 200 k
resistor between pins 11 and 12.
The fitter of the 0.0051-lF capacitor
and 100 k resistor com ing from pin
8 provide add itional trimming.

Naturally, with a circuit operat-

project are common parts. You
can bUy them at Radio Shack
or other parts houses. I recom
mend bui lding the device on a
small piece of perf board, with
point-to-point wiring. Clubs may
wish to etch a circuit board; this
could be a useful introductory
project.

The Demodulator

Now, to the matter at hand. Fig.
ure 1 is a schematic diagram of
the demodulator, The audio out
put of your receiver, either HF or
VHF, is coupled to the demodula
tor through a 0.1 I-lF capacitor to
pin 2 of the XR·2211. With no m
put filtering on this device, it is

which will convert frequency-shift
ed audio to nes into a keyed
voltage. The heart of this circuit is
a demodulator on a Chip, the XR
2211 phase-locked loop demodu
lator. AlthOugh not in the latest
Rad io Shack catalog, it used to be
carried on their parts wall , and it
may be in the clearance bin at
many stores. If not , Radio Shack
dealers can order one for you . Al
so, you can bUy it at many parts
stores and by mail order; the Jim
Paks line carries it.

All other components in this

to TTY loop vohages . We also still
hear the phrase " truncate to de
mod." Recently, an interface that
both sends and receives, modu
l ates and demodulates so to
speak, is called a " modem," from
the initial syllables of these two
words . Originally a compu ter
term, it has crept into our vocabu
lary as well.

However you wish to call it, our
goal is to make a simple device

Amateur Radio Tele type

Marc I. Leavey, M.D. WAJAJR
6 Jenny Lane
Baftimore MD 2120B

Well, I heard you, With the re
sponses to the March 1989 RTTY
Loop Reader Survey pouring in
(I mean it- you really did respond
to this one!), many of you made
one thing quite clear. You are anx
ious to anger your spouse, parent,
or significant other and bum little
holes in the kitchen table with a
construction project or two. Glad
to oblige.

The most-asked-tor items by far
were small, one- or two-chip, or
transistor projects useful to the
RTTYer, new or old, Simple de
modulators and AFSK units led
the pack, with other types of test
or interfacing circuitry following.
With these requests ringing in
my ears , le t's see what I can
muster up.

The TU,
Demodulato r, and Modem

Receiving RTTY is the first item
of business, and that requires a
terminal unit of some kind. Early in
this hobby, the device that decod
ed the bloOOle-bleeps of RTTY in
to the clunky-chunks of TTY was
called a " Terminal Unit ," proba
bly because it was the electronic
unit used at the terminal. Com
monly abbreviated TU, this term is
still quite widely used. A bitlater,
the moniker " demodulator" sur
faced , derived from the demodu
lation of frequency shift keying in-
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VIDEO 1.0. BOARD

ELKTRONICS
12536 T.R. 77 · Findlay, OH 45840

(4 19) 422-8206

ELKTRONICS
I2S36 T.'. 71
f Uldlav. OK 15f1<tll_.-

·Custom Graphics with your Call Sign
'4 Screens (2 Hi-res/2 color bar)
· 12 VDC Operation
' Instant Video ID
' Video Relay for switching in Live

Camera Video
-Built-in Automatic Sequencer-Timer

(steps through all four screens)

VDQ·l with pre-programmed calls:

S89
Call or write for catalog ofavailable g raphics

Short Broadband ipoles & 510

$29 .00
$22 .00
$30.00
135.00
$34.00

CIRCLE.I OJrlR£AOER SERVICE CARD

wiLAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.O. 80. 5174, MASSENA, N.Y. 13662

(315) 769·8334

5-1000 MHz PREAMPLIFIERS
NF G p(1 dB) $

WLA2OM" 2dB 15dB OdBm 73
Wl.A21 M 3 13 8 57
WlA22M 4 11 12 61
WLA23M 4 22 12 87
WL.A24M 3 23 18 109
WLA25M 5 11 20 82
WLA26M 6 21 24 199

Add lot lor $&H: "lIW 1·~ "'1-I%

. , i llllll~ 1M.
149 Palmer Road . Soulhbury. CT 06488

(800) 634·8132 In CT (203) 264·3985
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SUPER PERFORMANCE BATTERIES
SUPER ICOM SUPER YAESU

SUPfR ICOM IP-7S, 13.2 volts. SUPER YAESU FNB-4SH, 12 volts.
900ma , double the capacity 01 the toooma , dOUtlle tile capacity III ItIe
lcom 8P-7, 5w OUtput. Yaesu FHB·" , !i watt output. Rapid

SUPER ICOM BP-SS , 96 volts. tharoe only, $7 1,00
12OOma. 50% more caj)aCity rren the SUPf:R YAESU FNB·3S, 96 volts .
lcom 8P·8 . 12OOma. trtple the capacity 01 tile
Ilolll are rapid base ch.aroe only. or Yaesu FHB·J, 3 5 wart output. Rapid
sIiOe in . a. cllarQef. " inches or watl cl\arge S60 00
higll 6P·7S or BP.SS $6900 . Both are perfect lor the 03. 09 and

SUPER KENWOOD m ser~ radIOS and are" inches
high

SUPER KENWOOD PB-25S/PB-Z6S. Inserts lor:
8.4 volts. 900~. double the capaa· "_...,, "" _
ty at 1M PM!5fPB-26lor the 25001 _ '''- . . cu
260013500/3600. Cl\aroe willi eittMtr Exac1 replaCemenl FNB-2 NiCad pack Ic:om aP-3
the sl.1ndarQ wall cl\aroer or drop in lor Yaesu FT·404Af207R/208RJ708R Icom 8P-515OO1III1
•• 3"-" $6500 52100 Icom 8P·115OOmalc,,,,rgef. Inc ,,,,,, IQ - _ . !com 8p.8

Mel S4 00 SluPP"'lI & J\andl''''l /of Ii<sl ~k C1 rllSldon~ idd 1'11% Iu
Complete line of NICAD packs TOf teem, Kenwood. vaesc. Tempo, Santee, Azden, ceeess Telephones,
A I ~aline , Nicall. and aeu-ceus. All NICADpac~s Include a 1 year guarantee. Commercial Rad io Pac ~s also
available .
For all your batlery needs, write or ca illoday tor a compiete calalog. Dealer inquiries invited.

Made Ov Hams lor Hams

Tired oIlook1nr for power c:onnedon
for all those rigs!

The Power Pole- system is for IOU!
Shack to mobile J!oIsl Plug &; Go!

Power Pole®
Connectors

• " - )l) - 6O ....CfW) """AQUC-..
• 00Dd0r1oooo! All '~-..
• ........iIy io..~ _ba:I moltiploo pa&<.a ....__
·e-• ...-d ' ,,,,,,,,,I
· sa_ pl...d_II_'- _iot&D<II(liOOmiao

........."
• Buy 10 .-mblol. aimp""",or ool<b.
• o.:-taiI......mbly oU_.·ltad<ina· IIloitiplcl poIeo .......
Powerpak 15 - 4 or 30 - 4
with 2 r ed &. 2 black poles
{'2." obippinI; lIftd bandlinI up 10 :10 pD. ' 10 _ l

\Q I Distrtluled By: Ralghcon Sp....
I ¢ 82eS.BkJa$ky Or.• CedaI'City. UT84720

0MlBr inquiriesW~ (9011 S86-2Xl2

CIRCLE 347 Ofrl READER SERVICE CARD CIRClE 3 1. ON fllAOEA SERVICE CARD
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"a new solid state
device will tend to either die within a

week, or work for years. "

Number 24 on your Feedback card

ASKKABOOM

Have a tech question? Send if off
to " Dear tcetxam" at the above
address. III

Dear Half ,
The likely c u l p ri t i s the

TC5066BP, IC16 on the counter
board. This chip is a display-tube
driver, and it controls the middle
segment. The part is available
from Kenwood. The board is just
behind the display. Be careful not
to break the delicate display tube
when you pull the assembly to
change the Chip.

Dear Thumper,
No, they're not. II you've been

reading ham mags in the last year
or two, then you 've read about
phase noise in synthesized rigs .
It's a sort of modulation of the os
cillators, caused by the digital
con trol process. It degrades a ra
dio's performance, and the manu
facturers have been Irying to im
prove the situation. The current fix
is to make the phase locked loop
tighter by decreasing the loop fil
tering , and it works .

Unfortunately, it also causes
some overshoot at certain fre
quency intervals, and this is what
causes the audio thump. Your
cousin's unit was made before the
mods went into effect.

Dear Kaboom,
I have a modern digital HF rig,

and when I tune through the
bands, there's an annoying
thump in the audio every fa kHz.
It's especially noticeable on AM
signals. I called the company, and
they said it was normal, but my
cousin's identical model doesn't
do it, and his is two years older!
Are they lying to me or what?

Signed,
Thumper

Dear Kaboom,
The middle segments of all the

numbers in the digital display on
my Kenwood T$-120S have gone
out. Otherwise, the radio works
fine. But it sure is hard to fell what
frequency I'm on; the numbers
look like something from another
planet! Where should I look?

Signed,
Half-Dig it

put the radio on the displayed fre
quency. In other words, the TS
130's display follows the radio,
and the TS-440 works the other
way around.

Dear Wanderin,'
The answer lies in the funda

mental difference between the
two radios. The older ' 130 has an
analog VFO, and the display is a
type of frequency counter. As the
VFO and/or counterdrilt , the num
ber wanders. The '440, however,
is a digitally synthesized rig. The
display is generated by the mi
croprocessor, and has nothing di
rectly to do with the actual fre
quency 01 the radio . The computer
also controls the synthesizer to

Dear Kaboom,
Why does the last digit on the

frequency display of my T5-130S
sometimes drift up and down,
while my friend's TS-440S is ab
solutely stable? Is there some way
I can make mine stay put?

Signed,
Wanderin'

that should have cost no more
than $3.001 Manufacturers mark
up parts very heavily. (An excep
tion is Yaesu. Parts I've ordered
from them have been very reason
able .} In any event, at least the
labor (yours) is free!

Now, let's look at this month's
letters:

Gening Parts

They say that in Australia, parts
are plentiful because there are
lots of electronics enthusiasts.
That's certainly not the case here
in the good old U.S.A. Chances
are that YOU'll wind up having to
order parts from the manufactur
er. Expect to get soaked. I was
recently charged $11.70 for a chip

ply malfunction, perhaps a YOM
will do, but do you really want to
dive into a PLl problem without a
scope?

Finally, weigh your time versus
the expected repair costs. A job
that wilt take you 14 hours to puz
zle through, but may only cost $60
at the shop, is probably not worth
doing , unless you have lots of free
time (free what??), or you just
want to play with it on weekends,
in which case it will probably sit
broken even longer than it would
at the servce center!

The Tech Answer Man

it's practically unusable. As far as
manufacturers are concerned, it
either works or it doesn't. So, if
you are unhappy with, say, the
alignment of an oscillator fre
quency, live with it until the war
ranty runs out, and then adjust it
yourself.

Fixing '1$ Tweaking

One thing I've found about war
ranty service is that it's just about
impossible to get a radio adjusted
unless it is so far out of whack that

such as filters, FM boards, and the
like. The basic purpose of warran
ty service is to correct " infant mor
tality," or the sudden malfunction
of a new product. It is axiomatic,
and true, that a solid state device
will tend to either die within a
week , or work for years . Hence
the standard 9O-day warranty. Al
though the trend is toward longer
warranties, they are a preny safe
bet on the part of the companies.
So are extended service con
tracts.

Technical Skill

The Big Decision

Now the rig is out of warranty,
and it stops working. What to do?

The basic strategy is this:
Weigh the chances of a success
ful repair against those of making
things worse. This does not have
to be a purely emolional gut reac
tion. You can approach it in a Iogi-

Warranty Service cal manner.

Warranty servi ce from manu- First , ask yourself whether you
facturers can be very slow- you have an idea about what is wrong
wait up to several months to get with the darned thing! Sometimes
your radio back . This makes it the problem will be obvious to you,
tempting to fill: it yourself, but it and other times it will be a big
just doesn't make sense to open mystery. Even if it's a mystery,
up your rig while it's still under you can still tackle it yourself,
warranty. If you tamper with it and as long as you feel competent to
then have to send it in anyway, it do so.
will automat ically be classified as Next, ask yourself whether you
" out of warranty." You will be have the equipment to do the jOb.

charged the regular rate , even if The first order of business here is
your intrusion is unrelated to the a schematic diagram. To delve in-
malfunctiOn. to the rig without one is just ask ing

This doesn't apply, of course, to for major trouble. look at your test
the installation of factory options, gear. II you suspect a power sup-
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One very important fact or is
your confidence in your ability to
repa ir your rig . With the cost and
complexity of today's rigs, you
don 't want toget in over your head
and make mistakes that can result
in tremendous repa ir bills later.
This ability varies widely among
hams, and seems unrelated to
class of license. Some hams are
just more into the mechanics of
the technology than others.

Manufacturers d iscourage
owner-performed repairs, and it
makes good economic sense for
them to do so. For one thing, they
make money when you send the
rig in, unless it's under warranty.
Also, they maximize thei r profit by
fixing the most units per day pos
sible. If a techn ician has to spend
several hours wading through an
owner's botched repair job, the
company makes less than it would
if he could fill. several units during
that time. The problem is com
pounded by the fact that the tech
often has no idea how to separate
the original problem from what the
owner has done to the rig!

Michael Geier KB1UM
7 Simpson Court
S. Burlington VT 05403

Fix or Ship?
Previous columns covered how

to fill: your radios-an important
part 01 the ham experience. There
comes a time, however, when it
makes sense to send the rig back
to the factory, even if you are a
very skilled techn ician , and espe
cially if you 're not. This column is
about determining the cutoff point
between " I can till. th is! " and
"wnere's the shipping box?"
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to the radio internally and may not be suitable for use with all existing radios.
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PROTO TYPE P. C. BOARDS
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• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
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FOR ,V ORl:: IlliFOR,WA T10 ..V _
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IN FAST TURN
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is the case, check tne output sec
lion for a short. You can use your
VOM 10 find a DC short, but not an
RF short caused by a capacitor
breaking down under the pres
ence of RF. In lhis case, use a
WCF. A WCF? Yup, a Well Cali
brated Fingertip.

Happy, heahhycapacitors don't
get hot during operation. With
your fingertip, check the output
capacitors. (With the power off!
No RF burns, please.) If you find a •
warm capacitor, replace it. I also
use this technique when trou
bleshoot ing computer mother
boards. All those 0.1 IlF caps on
each chip. It has saved me a lot of
t im e. Take ca re, however , to
ground yourself when using th is
method when working around
co m ponents such as CMOS
chips. Static electrici ty ca n kill
these components.

After yo u get some trouble
shooting time under your belt, the
WCFwill save you a lot of grief. PA
transistors, audio power amplifi
ers, and ot her heat producing
devices all run warm. You can tell
just how well the device is doing
just by the amount of heal it gener
ates. Regulator ICs should be
warm. If not , then the circuit is not
drawing much current, or none at
all. If the regulator is steaming hot ,
too much current is being drawn.

After exhausting all the easy-to
fix problems, we have to look a bit
deeper into the circuit. I've atways
had a hard time with fixing a radio
thai I did not build . However, I' ve
had some luck by having some
one look over my work. Some
times, after spending hours and
hours looking over a circuit, you
just can' t see the problem. A
friend can sometimes pick out the
troub le i n a fe w seconds!

continued on p. 80

Ph%A. Some of the projects that didn't quite make it . . .

tor QRP transmitters, check the
oscillator first . Next, check for out
put of the osci llator. A coupling
capaci tor may be at fault. From
the oscillator, check for output at
the buffer transistor (if used). If all
is as it should be, but there's still
00 output shOwing at the antenna,
check lor Veeon the PA transistor.

Now check the outpct coupling
capacitor. Capacitors rarely go
bad, but sometimes you pick out a
dud from the junk box . An cut-ot
tolerance capacitor can cause
you a lot of fuss.

Next in line to look at is the
transm itter . Doe s it u se TRI
switching? If so, check the diodes.
A shorted diode will cause the out
put to come up zero. In this case,
monitor the current meter on the
power supply . It should show nor
mal current, perhaps even draw
more current than it should. If that

... c.
~

Number 25 on your Feedb8Ck C8rd

then either you 're not applying a
key voltage to the PA, or the PA
transistor is defective. Remem
ber, most failures occur because
of heat. The PA transistor and the
power supply pass t ransistors
generate heat , so you should
watch those parts. If you don't see
any current being drawn by Ihe
circui t, check for Vcc on the oscil
lator.

Whal do you do if your dead
project has a self-contained pow
er supply? Well, don't laugh, but
be sure that it' s plugged into a live
ou t let. Check for th e proper
voltage coming out of the power
supply. Look for internal luses.
Some transformers use a fused
primary wire inside th e trans
former. When these go, you can 't
fix them , short of replacing the
defective unit .

Another common problem with
power supplies is that there may
be steering diodes used fO( bat
tery/AC operation. Check these
diodes with your VOM .

Without the oscillator, you'll not
get a microwatl of power out. You
can check for proper oscillator op
eration with either an AF probe or
a general cove rage receiver. I use
a frequency counter on my bench.
A small two or three loop pick up
coi l will sni ff out the RF. I won't get
into PLLs. They can cause a lot of
trouble and are beyond the scope
of this column. In troubleshooting
most simple two or three transis-

The Approach

Other than looking for errors in
the schematics and wiring, what
do you do? Break the problem
down into small bite size pieces.
You ' ll need some rather simple
test gear , including a good quality
VOM, either an analog or digital
model. You ' ll also need a logic
probe lor tfose digital projects,
and a variable power supply. The
supply shOuld sport a current me.
ter.

Now for the troubleshooting .
First things first. Just what is the
project doing? Or not doing? Just
because the transmitter has no
output doesn't necessarily mean
the circuit is totally dead . Let's
connect our small transmitter to
the power supply. With the amme
ter moniloring me current being
drawn, we can get a reasonably
clear picture of what is going on.
After you power up, what kind of
current do you see flowing? De
pending on th e type of ci rcuit
you're working on, you should see
some current being drawn by the
oscmatcns). Key the transmitter. Photo B. A little home-brew unit that sports a VMOS power amp and a
Does the current go up? If not. direct conversion receiver.
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Low Power Operation

Building one's equ ipment is a
lot of fun-great fun, in fact. On
the olher hand, it sure is no picnic
when you're all done, and then
nothing happens. So, we'll lake a
close look at getting that dead ra
dio to lIy with some simple trou
bleshooling technique.

Before you start to co nst ruct
any project, give the schematic a
good look over. You will occasion
ally discover errors and, some
what more often, important omis
sions in product documentation
and magazines . Look over the
schematic for proper Vcc connec
tions, ground points, input/out
puts, and other important details.
In many cases, lhe Vee pins are
not marked in schematics, assum
ing that everyone koows that pin
14 of a 401 1 chip is Vee and pin 7
is ground . Of course if you don't
know that, and you don't connect
the pins to the proper points, the
circuit just won't work! Aside from
that, there are zillions of reasons
for a non-working project. Let's
take a look at several ouncse rea
sons this month.

Mike Bryce WBBVGE
222S Mayflower NW
Massillon, OH 44646
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co~..rw. rOl rllr & ullf. Kit. 0f>Jy $ 19.
Li~, r Ampllf~" ,.,11."" 10 50 w.

MO·202 FSK DATA MODULA·
TOR kit. Run up to 1200 baud
digrtal slgnais through any 1m
transmitter with lull handshakes.
Radio link computers, telemetry
gear, etc $39

OE-202 FSK DEMODULATOR
kit. For receive end of link. ....$39

9600 BAUD DIGITAL RF UNKS,
Low-cost packet networking
system, consisting of new MO·96
Modem and special versions of
our 220 or 450 maz FM Trans
mitters and Receivers. Interface
directly with most TNC's. Fast,
diode-switched PA's output 15 or
&1W. Call for info on me right
system for your application!

RECEIVING
CONVERTERS

COR-3 REPEATER CONTROL
LER krt . Features adjustable tail
& time-out timers, solid-state
relay, eourtesv beep, and local
speaker amplifier $49

CWID klt. oooe programmed,
adjustable tone, speed, and timer,
to go with COR-3 $59

NEW COR-4 krt . Complete COR
and CWIO all on one board for
easy construction. CMOS logic
for low power consumption.
Many new features . EPROM pro
grammed; specify caliletlers..$99

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER krt....$24

TD-2 DTMF DECODER/CON
TROLLER kit. Full 16 digits, with
toll-call restriCtor, programmable.
Can turn 5 functions onloff. Great
for selective calling, too .........$79

AP-3 AUTOPATCH kit. Use with
above for repeater autopatch.
aeverse patch and phone line
remote control are std $79

AP-2 SIMPLEX AUTOPATCH
Timing Board krt. Use with above
lor simplex operation $39

• Specify luning range desired. 142-150, 150
162. 162- 114. 213-233. 410-454. or 454 ·475

toe-nose preamps With helical resonators
reduce Intermod & cross·band interference in
cnncerappucauons.
MODEL HRA-{· ), $49 ~hf. $84 uhf.

GaAs FET Preamp with features Similar to LNG
series, except automatically switehes out of
line during transmit. Use With base or mobi le
transceivers up to 25W.

HELICAL RESONATOR
PREAMPS

"Sp ec rly tunmg range Oes"ed 120 ·1 15 ,
200·240. or 4oo·500MHz

GaAsFETPreamp
Similar to LNG. except designed for low cost
& small size Only 518"Wx 1·518"Lx314"H.
Easi lymounts in many radios.
• Speciry tumng range """'e O: 25 ·35. 35-55.
5 5·90.90·120. 120 -150. 15 0-200, 200·270 .
or 40 0·500 MHz.

LNW -(*)
MINIATURE

GaAs FET
PREAMP

ONLY$24/klt,

$ 3 9 Wlredltested

• Speciry rumng range desore,f 26·3 0. 46·56.
13 1·150. 150· 172. 2 10·230. 400-4 70, or
800·960 MHz.

FEATURES:
oVery Low Noise: 0.7dB VHF,0.8dB UHF

.High Galn: 13·20dB,depending on freQuency

.WldeOynamk: Range: to resist overoeo

·Stable: new-type duet-gate GaAs FET

ONLY $59!
WiredltHted

LNG -(*) ...
GaA.FET ~.
PREAMP . ~- i

. " j
~~/I

LNS-(*)
IN·L1NE
PREAMP

ONLY $791.1t,

$99 Wlredltested
•

I

-R144/R221 FM RECEIVERS for 2 M,
150·174,or220 MHz. GaAsFET
fron t end. 0.12uV sensitivity!
Both crystal & ceramic
f ilters plus helical resonator
front end for exceptional
selectiv ity: > 100dB at ± 12kHz
(best available anywherej'
Pfutter-prcof squelch. AFC tracks
drifting transmitters.
Kit $ 14 9 , wi t $ 229.
-R451 UHF FM RCVR. Similar to above, Tuned line front end.
(lJ. 2 5uV sans. (0.1uV with optional net res, pre amp). Ki t $1 4 9,
wit $229.
-R981 FM RCVR FOR 91. MHZ. Tnple.ccnversion. GaAs FET f ront
end. 0.2uV sens. Kit $ 169 , wit $ 2 59.
-R76 ECONOMY VHF FM RCVR for 10 M, 6M. 2M. 2 20. Wit hout net
res or ate. Kits only $ 129.
-Weather satellite & AM Aircraft receivers also avail.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

-FM EXCITERS:
Kits $ 99 , Wlt$1 79 . 2W
continuous duty. TCXQ &
xta! oven options available .
-TASl for 18M, 6M, 2M,
158-174,228 MHz.
-TA451 for uhf. =_-:~

FCC type accepted for commercial bands. --""
scan for latest information on 9aHll MHz transmitters.
-VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models. kits starting at $ 79 .

FEATURES:
• SENSITIVITY SECOND TO NONEI GaAsFET front end on vhf
models gives 12dB SI NAD of 0.12uV (vhf), 11I.15uV (220). UHFmodel
0.25uV std. 0.1uV with optiona l helical resonator preamp.
-SELECTIVITY THAT CAN'T BE BEATI Both s-core xtal filter &
ceramic filter for> leedS at only ± 12kHz. Helical resonator front
end to combat oesense & intermod.
-CLEAN, STABLE TRANSMITTER, up to l8W output standard; 50W
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf .
-Courtesy beep, fie ld-programmable CWID. flutter-proof squelch,
automatic frequency control to compensate for off- frequency trans
mitters (all standard features).
-Full range of options available. such as autopatch, phone line or
radio remote ccotror. suo-auorote tones. duplexers.

KIT, ONLY $675

WIREO$975

VHFOR UHF

CIRCLE 250 ON READER SERVICE CARD
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tenders for Satcom and higher fre
quencies, audio demod for moni
toring, log periodic antennas,
carrying case (AVSAC), and
more.

Size-111hw x 5Y~h x 131hd;
weight-18 Ibs.f8. 18 Kg, Price,
$2,675 . Request brochure and
spec sheet. AVCOM of VA , Inc.,
500 Southlake Blvd., Richmond
VA 23236. (804) 794-2500. FAX:
(804) 794-8284. TLX: 70-1545
AVCOM,UD. Circle Reader Ser
vice Number 208.

sequencer allows you to display
all four graphics screens in
various combinations. Price, $89.
Elktronics, 12536 T.R. 77, Findlay
OH 45840. (419) 422-8206. Circle
Reader Service Number 210.

--.• 
-:.- •-=.....- -..1" • •

I ';! iI ',
\",;,L\.v IV

AVCOM

ELKTRONICS

Avcom i n t rod uc es a new
portable spectrum analyzer, the
model PSA-65A, which covers fre
quencies through 1000 MHz in
one sweep with a sensitivity
greater than - 90 dBm at narrow
spans. The light-weight PSA-65A,
battery or line powered, was de
signed for z-way radio, cellular,
cable, LAN, surveillance , educa
tional, production , and research
and development work,

Options include frequency ex-

The Elktronics Video 1.0 . Board
(VDG-1) provides a quick source
of instant video especially useful
lor those active in ATV or SSTV.
Four computer graphics screens
(2 Hi-resJ2 color bar) come on a
custom-prog rammed EPROM
with your callsign.

Since the VDG-1 operates from
12 volts DC, and measures just
3.75 " x 5", it's ideal for ATV re
peater identification or portable
and mobile operation.

You can switch from the I.D. to
live camera. An automatic timerJ

PRODUCT OF
THE MONTH

Compiled by Linda Reneau

[
".,,

MODELCCB RF
DETECTOR

The hand-held Model CCB RF
Detector from Optoelectronics
will indicate the presence of a 1
mW transmitter within a twenty
foot distance. The bargraph dis-
play successively illuminates up
to 10 segments as the distance to
the transmitter decreases. This
simplifies locating and oeacnvar
ing the unauthorized transmit
ters, or "bugs," placed in rooms
for listening to private converse
tions.

Other applications include
checking the output from small or
large transmitters used in radio
telemetry, two-way radio, ham ra
dio, garage door openers , RC
transmitters, cordless and cellu
lar phones, marine and aircraft

radio, CB, police and emergency radio services.
The CCB has a lwo-stage wideband RF amplifier, and a for

ward biased hot carrier diode for a detector. The output of the
detector is filtered and fed 10 the log output bargraph driver
circuit. Each segment responds to a 3 dB step increase in signal
strength. Screwdriver adjustable pots are provided for zero and
full-scale adjustment.

The CCB RF Dectector is $100. Optoelectronics, Inc.• 5821
N.E. 14th Avenue, Fort Lauderdale FL 33334. (800) 327-5912 or
(305) 771-2051. Accessories include the Model TA-100S tele
scoping BNC antenna for $12 and the CC·12 vinyl zippered case
for $10. Circle Reader Service Number 201 .

Number 26 on your Feedback card

NEW PRODUCTS

MEDIA
MENTOR, INC.

The Codekey 1000 is a
custom-made Code Prac
tice Oscillator from Media
Mentor, Inc. It is a practi
ca l, cost-efficient class
room tool for motivating
children to enjoy practic
ing Morse Code . The
Code Key Oscillator oper
ates on a standard a-von
battery, which is included
in the price of $19.95.

Youngsters will love the
hands-on experience of
operating their own keys.
Every chi ld will want to
have herand his own.This
is a great fund-raising item for a
school.

Call Carole WB2MGP's Ham
Radio Hotline for information on
this and other instructional

products. Media Mentor. tnc. ,
PO Box 131646. Staten Island
NY 10313·0006. (718) 983-1416.
Circle Reader Service Number
207.

BIRD ELECTRONIC
CORPORAnON

Bird Electronic's new model
4029 Power Sensor Calibrator
was designed for use with it s
4420-series AF Power Meters. In
conjunction with a CRT or PC with
a serial port, it provides in-field
calibration of the power meters to
within ±3% of a known RF stan
dard.

A menu guides you through the
calibration process. You connect
the calibrator to a 4020-series AF
Power Sensor, and drive it with a
known amount of AF power at a

specific frequency. You enter the
power level, and the calibrator au
tomatically calculates and stores
a correction lactor in the Power
Sensor's memory for that fre
quency. Since calibration data is
stored in the Sensor, rather than
in the display unit, you can use
any aoao-eenee Sensor, with any
4420-series Power Meter, with no
degradation of accuracy.

The 4029can add, delete, clear,
and list calibrationpoints for review.
The unit also checks the validity of
operator input and warns of incor
rect responses. The calibrator
comes with connectors for a stan
dard zs-oin serial cable and the
Power Sensor cable. Voltage is
11 5/230 volts AC, 50/60 Hz. Price,
$1750. Bird Electronic Corpora
tion, 30303 Aurora Rd. , Cleveland
OH 44139. (216) 248-1200. Circle
Reader Service Number 202.
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ASSOCIATED RAD~
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

INDUSTRIAL PRINTER SALE
IDEAL FOR INVOICING, BUSINESS FOR MS, PACKET RADIO, TELETYPE,
OR AN Y HEAVY PRINTING APPLICAT1QN . WHY USE A GOOD LETTER
OUAUTY DOT MATRIX OR DAISY WHEEL FOR PAINTING INVOICES AND
FORMS, MONITORING PACKET & RnY WHEN A HEAVY DUTY cor
MATRIX PRINTER IS ALL THAT 1$NECE SSARY?

VICTOR
5080

• ""'" O'()A
CONTINUOUS DUn'

• "INTERFACES
STANOARO'

PARAlLEL. 1'1$-232,

TTY, IEEE-488

• BI·DIRECTIONAL
· 80 COLUMN- l 00 CPS

• FANFOlD OA ROLL

PAPER
• RE·INKABLE RIBBON

• HANDLES 6 PART

FOAMS

• COMMERCIAllY SOLO
A1$1195.00

NEW & FACTORY SEALED $1 09.00
FOR MORE INFORMATION. OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING
• 690 GREENLEAF AVE.• ELK GROVE,ll60007 •

PHONE: 312-439-1234 FAX: 312-439-3799
AU ORDERS SHIPPED BY UPS

Il AND IX RESIDENTS INCLUDE APPUCABLE SALES TAX

CIII'Cl£ 308 ON READER URVIC( CAfIO
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" t.. mos
failures occur because

of heat. "

continued from p. 76

AU of us have at least slightly
different perspectives on these
things.

If you're worki ng on a home
brew project and can't seem to
get it to operate quite right. drop
a line 10 the author . There may
be a spider or two that got into
the article . II you do write, please,
by all mean s. send an SASE
for your reply . I know from first
hand exper ienc e met th ose
who send an SASE will get a reply
quicker than those who don 't .
In your home-brew project, again,
look everyth ing over closely .
Be especially picky about the
proper pinout s of tran sistors,
res , and other act ive devices.
Next. check for the prope r polari ty
of the electrolyt ic capaci tors.
Those critters just don't work it
they're installed backwards. l ook
over the values of the resistors.
It 's so easy 10 transpose a 1kO
resistor lor a 10kO resistor at 2
o'clock in the morning,

To Tweak or Not To Tweak

II yo u' re working on a com
mercial product , whatever you
do, don't get out the diddle sticks
and start messing with Ihe align
ment! I've never seen a piece
of equipment stop working be-

cause the alignment went bad ,
unless someone d idd led with
it first . Don't diddle unless you
really know what you ' re do
ing . There is one exception
Heathkit gear. If you can 't seem
to get one work ing as it should,
then do an alignment. Most
Heathk its can be aligned with

sim ple lools, sometimes using
nothing but the radio itsel f. You
can sometimes pinpoint trouble
by going through the alignment
on Heath gear. Finding a stage
that will not peak up as it should
will give you a start ing point
for more serious troubleshooting.
But again, don't diddle with the
alignment of non-Heath gear.
We'll look at some more t rou
bleshoot ing guides late r on this
year.

Ten-Tee Mod

I want to thank all 01 those who

sent me information on converting
the Ten-Tee Century 21 lor tzvctt
operation. For all those who wrote
in to me, thanks! For the rest of the
gang, here is the modilication lor
12 volt operation.

First, you 'll need a magnetic cir
cuit breaker lor the 21. This is Ten
Tee part number 1170. Since the

protective circuitry lor the PA tran
sistors in the Century 21 is includ
ed in the internal power supply,
you must use the circuit breaker
when runn ing the21 from tzvcns.
Afte r you obtain the magnetic
breaker, apply 12 volts to the 21
via one of the AUX 12 VDC phono
jacks on the rear apron 01 the Cen
tury 21.

Doing trns. however, makes
th e Iront panel wattmeter inac
tive (wh ile on external 12 volts
only). To adjust fo r full power,
turn up the drive until the breaker
trips, reduce the drive a tad, and

reset the circuit breaker. You 're
au set to fly this month for Fietd
Day!

Speaking of Field Day, I sure
hope that you guys send in some
photos this year. It's been slim in
put from the QAP operators on the
subjeet of Field Day. Sure could
use some good photos. If you like
what you see, then by all means
drop a line to the editors.

For those of you who just can't
get enough solder smoke in your
face, I've got some modificatiOns
to the Two-Fer . These mod i
ficat ions are by Don Garrett
WA9TGT. The mods make lor bet
ter output filtering, full QSK, auto
matic antenna switch ing , high
SWA protection, and power out
put adjustment . The t z vott line on
the oscillator has been moved to
the colleetor of 04.

This keys the oscillator alOng
with the PA and buffer ampl ifier .
Since there is not enough room
this month for the mods, those
wishing to get a copy should send
me an SASE. I'll send you out two
da ta sheets for the modifications.
No SASE, no data!

Don 't forget Field Day th is
month . Watch for openings on ten
meters. Should prove to be a lot of
tun! fJJ
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Bilt Pasternak WA61TF
28197RobinAve.
Saugus CA 91350

Barry Goldwater
Says YES to No-Codel

" I' ll make a prophesy, and I
won't be alive to ever see it come
true . If we continue to require a
knowledge of code for an lama.
teur) license, people are going
to just plain die! I'm BO, and I know
I'm I'lO! going to be around here
forever, and when I'm gone, that 's
one less guy who knows the code,
so what's the difference. I don't
want to see amateur radio die out
because, as I have said, 98% of
all of the improvements made in
radio have come out of an ama
teur's shack. I want to see that
encouraged. I think we can swell
our ranks by at least 200,000 if we
just auow young would-be ama
teurs to come in as licensed ama
teurs withOut having gone through
the process of learning Morse
Code!"

With these words, former US
Senato r Barry M . Goldwater
K7UGA threw his hat into the ame
teur radio political arena on the
side of those who favor expansion
of the amateur service through the
introduction of a cede-tree entry
level amateur license. Senator
Goldwater made those comments
in a videotaped interview record
at his Scottsdale, Arizona, ranch
on Saturday. February 25, to
newsman Roy Neal K6DUE, pro
ducer Frosty Oden N6ENV, and
Newsline Radio's Bill Pasternak
WA6ITF.

Needed: New Blood

During the same sessio n ,
K7UGA said that he did not think
that the amateur community could
hold onto the majority of the spec
trum it has, particularly at VHF
and UHF, without substantial
growth . "Can they Ithe amateurs)
hold onto it with the numbers they
now have? It 's very doubtlul. Can
you hOld onto them with a couple
hundred thousand young erne
teurs? Yes!"

K7UGA went on to give his view
that experimentation and build
ing in amateur radio may be
a dead issue with many ol today's
hams, but it can be revived by
gelling younger people interested
in the service: .. . . . We have got

to get some new blood . We have
to get the new ones who will
sit down with a screwdriver and
soldering iron and a manual, and
build somet hin g . When they
(younger hamsj hear 01 some
new method 01 communications,
they [will] sound like they know
something about it ... You ask the
average ham our age-or my age,
because I'm a hell of a lot older
then you-to describe some 01
these new signals, and they can't
do it ."

Partly Politics

Senator Goldwater says that
the Amer ican Rad io Re lay
League, publications, and indus
try , must take an active roll in lead
ing amateur radio to new times
th rou gh a no-code amateur li
cense : " . . . you first have to get
the ARRL behind it. You have to
get these magazine eoncrs-wrc I
think are inclining that way. And
(talking to the amateur radio in
dustry) you have got to remember
one th ing, il you have more ama
teurs, you are going to sell more
equipment.

" You have the same problem in
anything that touches on polio
tics ... The easiest way (to grow)
is to convince the American Radio
Relay League that , opposition or
no opposi tion, if they want to in
c rease the amateur ranks, they
have to do away with the number
one objection-code."

Pass
it Along

The complete program was up
linked to the WESTSTAR 5 Com
munications satellite (122.5 De
grees West) on Sunday ahernoon,
March 12 at 3 PM Eastern/Noon
Pacific . It appeared on transpon
der 1D (1 Direct-Horizontal Po
larization). Amateurs with satellite
receivers and VCRs who recorded
the program are encouraged to re
play it at their regular club meet
ings, and use it to help formulate
the ir opinion on these issues. As
no music was on the presentation,
it's suitable for live or delayed re
transmission on ATV systems.
You can also replay the audio on
your local repeater. Newsline
Radio and the BEAR Informa
tion Service provided the audio
portion of the Goldwater conler
ence by dial-in telephone aher it
aired. III

Barry Goldwater K7UGA, an elder statesman of amateur radio and
veteran CWop, during his statement ofsupport fora ro-coae entry-level
license.

CIRCLE 373 Ofrl READER SERVICE CARD

73AmateurRadio • June,1989 81



Number 29 on your Feedback card
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Get into some 10m mobile QRO with this whip.

Wilson 1000
Mobile Antenna

Wilson Antenna
2 Commerce Center

Henderson NV 890 14
(800)541-6116

Price Class: $90

antenna was reso
nant . It is fa irly flat
a cross the entire
band , although the
VSWR does climb at
the high end , near
29.600 MHz.

On the air . asos confirm the poin t that the
Wilson 1000 is a fine performer, on a par with
full quarter-wave mobile Whips. It is a loaded
antenna, which effectively increases the a of
the antenna circuit and limits its bandwidth.

To keep these tosses to a minimum, Wilson
uses quality constructions techniques. includ
ing a wide base loading coil that is made out of
10 gauge, silver-plated wire. The tap point is
determined by a computer. The antenna is
made of a quality, high impact plastic, and the
connectors are standard Pl-259/S0-239,
which should assure a tight fit and years of
use.

Remember, if you are thinking of this anten
na, thai such quality construction doesn't
come cheap. At $89.95, the Wilson 1000 is not
inexpensive. However, given its construction
and performance, it 's a purchase worth con
sidering . fJ)

Wilson has been out of the radio manufactur
ing business for a few years, it has remained in
the antenna business. The firm's long experi
ence shows up in the 1000.

For starters, it just doesn't look like other 10
meter antennas on the market. Maybe it's the
big base loading coil, Of the GO-inch-plus ta
pered 17-7 steel radiator or, maybe, it's the
Pl-259 connector in the base of the antenna.
Who knows? All we do know is that the anten
na works very well. In a comparison test with
the American Antenna HAM-l0, we found that
the 1000 performed as well as or belter than
the HAM-l0, and was far less prone to noise
pickup. (The test setup was: a clear parking
lot; our car; Uniden HR-2510 and Clear Chan
nel AR-3500; and a field-strength meter.) Us
ing an atteneatcr. we cranked the power back
to about one Watt and tested the antennas.
The results were interesting-the Wilson per
formed better, especially toward the lower end
of the band.

That is one of the interesting points about
the Wilson 1000: It arrives set up to work in the
tower end of the band. We still found the
VSWR too high for our liking, and trimmed the
radiator about 5 inches to make sure that the

NOW that we are nearing the peak of what
promises 10 be the best sotar activity

in history, many operators are discovering
the fun of the 10 meter band . It 's a band
which combines the attributes 01 HF and
VHF, and offers lots of prime DX. With such
recommendations. is it any wonder that 10
meter rigs are selling like hoi cakes. and
that Novices are on the air using their phone
privileges?

10 Meter Antennas

One of the more interesting aspects of 10
meters is the antenna. There are so many
possibilit ies that it can boggle your mind . For
example, you can convert a tcs-rcn CB whip
10 10 meters (11 meier CB to 10 meter Ham).
you can convert one of the many maqneuc
mount or shortened 10 meter antennas, or you
can buy a 10 meter antenna made specifically
for the band.

One of the better 10 meier antennas that
we've found latety is the new Wilson 1000.
Wilson, long a manufacturer of quali ty com
munications antennas, is a name that many
will remember fondly as one of the pioneering
firms in VHF c ommunications. Although

'I'i!l'-

SRC·l0
REPEATER/LINK

CONTROLLER

DTMF mulln1l
l~taIill .rtI ID '..

Auxiliary .... lpub
ea., 10 lnleotllc.

AIaml _~ lnput

T.llI..b,_;a _
Low _ CMos. u- @ 12'¥.......--P,ogr.,., I~II cos; all ....
filet ..,._......-,_

5,,,,, ....001 _ ,_b.e capa~

$149.00 A..;;.~::/.
CREATIVE CONTROL PRODUCTS

J ••s...... _
Gt-_ JYItdIcIo, co .1_

(:laJ) o:Jot._

o Complete RX-TX-Phone Line Interface
o RepealerControl • Autopatch
· CW 10 •Tefbeeps
· RemoteBaseITape · 12VAC/OCOper.
• Reverse Patch • OTMF Decoder
•Pulse/Tone Dialing · 90 Day Warranty

Wired & Tested w/manual ...$219.95
OtslnbutEld by:

R & L Elec tronics
575 Main St. 1Hamilton , OH 45013

1-800-221-7735

[Eel "Ohio~ 51 3·868-6399 1

The~markabl" new YO proeram automatically adj ...
Yqi .lement l.net,," and . pacinp to ma.imize ro an:l
pin. optimize pal\.t'm. and minimiu SWR Radiation
pat\.t' ..... al band "",ntt'l' and~a~ updato:<:! on your
_n durin« optimi.abOfl. YO ia eatn.mdy fut. tom·
putinc .....eral trial Yaei deaiena TN' S«OIId ..i!h 8087,
YO i. a eomplete Vagi dea.a:n padage for IBJol ·PC,
containing model. rar pmma ...d hairpin matd..,• •~I..
ment tapering. mounll.., platH. and fnoqu......, ..,.Ii"l.
A library ofYagt litH and nlHlli". don",...nl.ation a ....
included. $90 ($95 CA & f" ....ijl"r\ ).

T" <>I'd~' , .,..,J"clint roc
Brian lla:zk )'. M STI . ~7·l f2 T.~I", LN" V,,,,,. CA Q2fll\.l

YAGI OPTIMIZER

n.e ne.. !.IN program -..ul anaIyno al~t any an\.t'nna
mad~ of wi~ or tubinc. Compu\.t' ro.....ard pin, ~·iB,

beamwidth. o.id<>lobn, eu ......nl, impedance, SWR......r·
fi. ld., and fa r-field. , in fl'ft .pace or o....r reali.tical1y·
mod.l"" MM. P1M ank'nna radi ation pat \.t'm . On your
JC'"l'phiCfJ """"n. !>IN can wmpu\.t' the inte r""tion a mona:
.......ral n.arby Imlenn... Th. 5-114" !>IN di .k contain.
over 100 file. , indudinjl" IIbrarie. of anlenna a nd plot
fil••, a file editor, and nten. i"e d<>rumentation. MN i.
an . nha nced, ea.y·l.o·U"" veroion of MIN t N ~:C for lIlM ·
PC. $75 ($liD CA & f" ....ijl"r\).

ANTENNA ANALYSIS

CIRCLE 348 ON READER SERVICE CARD CIRCLE 30B ON RUDER SERVICE C"'RD
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World's Most Powerful CB
and Amateur Mobile Antenna'

DEALERS
Exclusive dealer arras still open

Wilson

Available in Black or While

Trunk & Roof Mount . . . . . . . . . . . . . . •79'5

Magnetic Mount .. . •. "" , ......... •89' 5

Wilson '000 Trucker 59"

In order to handle higher power for
amateur use. we used the more efficient
direct coupling method of matching. rather
than the lossy capacitor coupling. With this
method the Wilson 1000 will handle 1500
watts of power.

The Best You Can Buy
So far you have read about why the Wil

son 1000 performs better. but it is also one
of the most rugged antennas you can buy,
It is made from high impact thermoplastics
with ultraviolet protection . The threaded
body mount and coil threads are stainless
steel; the whip is tapered 17-7 ph. stainless
steel. All ofthese reasons are why it is the
best CB antenna on the market today. and
we guarantee to you that it will outperform
any CB antenna (K40. Fonnula I. you
name it) or your money back!

CALL TODAY
TOLL FREE: 1-800-541-6116

FOR YOUR NEAREST DEALER

ANTENNA INC.

#2 COMMERCE CENTER
HENDERSON, NV 89015
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Lockheed Corp. Test Shows
WiI§on rooo CB Antenna lias

58% More Gain Than The
K40 Antenna (on channel 40).
In tests conducted by Lockheed Corpo

ration, one of the world's largest Aerospace
Companies, at their Rye Canyon Labora
tory and Antenna Test Range, the Wilson
1000 was found to have 58 % more power
gain than the K40 Electronics Company,
K40 CB Antenna. This means that the Wil
son 1000 gives you 58 % more gain on both
transmit and receive. NO\lI you can instantly
increase your operating range by using a
Wilson 1000.

• Inti....'1 ;""'I)' 1000ed . n""nnas.0 c.u I"or de~i1 •.

Guaranteed To Transmit and Receive
Farther Than Other Mobile

CD Antenna or Your ~Ioney Back"
New Design

The Wilson 1000 higher gain perfor
mance is a result of new design develop
ments that bring you the most powerful CB
base loaded antenna available .

Why Wuson 1000 Performs Better
Many CB antennas lose more than 50 %

of the power put into them. The power is
wasted as heat loss in the plastic inside the
coil form and not radiated as radio waves.

We have designed a new coil fonn which
suspends the coil in air and still retains the

, - - - - - - - - - ---------'--, rigidity needed for support. This
new design eliminates 95 % of
the dielectric losses. We feel that
this new design is so unique that
we have filed a patent applica
tion on it.

In addition, we use 10 Ga. sil
ver plated wire to reduce resis
live losses to a minimum.



Number30 on you. FHdbKk c.reI

LETTERS

Jeff Berkowitz N6QOM
Beaverton OR

Thanks, Jess. Of course I remem
ber Comcraft. f still have a 2 meter
Comers ft which gave me many
years of faithful service,

... Wayne

Little Rock Teams
Up with Big Apple

The Crew at The Radio Club of
Junior High 22 in New York City, a
nonprofit organization using ham
radio in education, has more than
200 teenagers on 15 and 40 me
ters every school day for at least
eight hours. There are bound to
be some interesting contacts,

Thank s 10 Bi ll McCl intock
K5SGG, Governor Bill Clinlon of
Arkansas, is now on the 10ng Usi 01
supporters who believe in ham ra
dio as a teaching tool. Bill the ham
began working with the Crew in
the fall 011988, He introduced the
students to Arkansas via count
less OSOS on 21.395, their morn
ing and evening frequency, As the
term progressed. more and more
Arkansas hams joined in, each
bringing a view 01 life in a state
many kids never heard of belore.

Near mid-term, with increaSing
check-ins from newly admitted Ar
kansas operators, BiIIlhe ham de
cided to go to the top. Bill the gov
ernor should know [ust what a
tremendous educational service
his fellow resident hams were
providing 10 the children living on
the lower east side of Manhattan.

Bill the governor was im
pressed . He delivered a letter of
support and a full-size state flag ,
which had flown over the capitol 01
Little Rock, 10 the Radio Club of
JHS 22. It is permanently on dis
play in the classroom housing Ihe
main station and home of " Educa
tion rnru Communication."

Arkansas hams involved in edu
cation have been in contact with
Joe Fairclough WB2JKJ, the ex
ecutive director 01 Radio Club 22.
Since the program works so well
in New York City, and at olher
sites around the country. perhaps
the children of Arkansas will be
the next to reap the benefits 01
" Educat ion Thru Communica
tion." All this lrom a simple OSC
on 21 ,395 MHz.

Joseph J. FaIrclough WB2JKJ
New York NY

was a miracle 01 miniaturization
lor its day: the frequency synthe
sizer was all 7400-series TTL.

I hope you'll set this straight.
With all the America-bashing, we
should at least give credit where
it's due.

For information on
Heath's complete
line of amateur rad io
products call

) ·8()().44-IIEATH
for your FREE
He:u hkits catalog.

Not the First!
On page 24 01 the April 1989

issue 01 73, you ran a picture of
the Kenwood TM-621A with the
caption " , , , The world 's first 2mJ
220 MHz dual band mobile rig in a
single box " " .. This is incorrect!

In 1975 I worked as a circuit
board assemble r for Comcralt
Corporation 01Goleta, California,
building the Ccmcratt CST·50.
The CST-50 was a2m/22O mobile,
digitally-Ireq uency-syntheslzed
single box, designed by Jack
Dickenson N6PI and Len Surrette
ollhe Santa Barbara area.

I built them, and years later
when I got my ticket, I made my
first contact on one. The CST·50

computer via RS-232
and you're f('ady 10 call
a fast-growing number
of packet hams,

The IIK·21 Pocket
Packet req ui res on ly a
smgte 12 VDC@40mA
pow er source or as
little as 29mA from an
optional H KA·2J.1,
internally mounted 4.8
n>It , 120 mAh,l'OlCAD
battery.

The HeathS UK
21 Pocket Packet-

$219.95 ~:";~)
To order, call
1·8()()·2S.i -OS70

fitter. Anyone can memorize the
questions and answers.

Some say if we ccn't increase
our numbers we will lose more
spectrum. Even if we increase our
numbers 10 a million, that's still
less than hatf of a percent of the
US population, and no competi
tion for back-slapping lobbyists
and corrupt politicians. I'd rather
have minimum spectrum and pee
ple who are dedicated to the hob
by than mega-frequency allot
ment and chaos.

James S. Smith KA6MLE
Morro BayeA

Best to start with.
Best to stal' with.

Healh Company
Benton Harbor, M149022

liT's,or wtre a separate
cable into your mobuc
or base VHF or UHF
r iR Connect your

Joe. thoughtful no-code license
petitions are already appearing at
the FCC's doorstep. See the firs!
item in ORX for a summary of one
of these . . . NSIB

Yes to Code
I'm writing in response to all of

the articles on no-code . In my
opinion there should be a code
requ irement in all cases. Some
say the code test is 100 narrow 01 a
filter . I believe on the other hand
the written test is too wide of a

From the Hamshack

UHF license, and this has not hap
pened there. In these other na
tions, a large percentage of the
licensed amateur operators are
engineers and electronic techni
cians.

I propose that we (1) petition the
FCC lor the creation of a no-code
VHF license (Technician class)
which would allow transmission of
SSBJAMJFM/Digital on one or
more VHFJUHF bands .

Joe Hili K0 7P
S. Pasadena CA

.-\ lIUt>:."hary <Ii ".cn
E1.,,,,,..nin C.-.,ponliun
Cll9H9, Ilcalh <:ump:my

nil ow receive or
~ leave messages
wtth o ther local hams
using the 16K Bulleti n
Board featured on the
smallest TNe available c

the lIeath* IIK-21
Pocket racket ,

1lle BR.~ operates
under your call with
simple commands
like Send or Write a
mee..age. Kill a message
and read the File
mes..sages currently on
the system. And the
HK-21 Pocket Packet is
fully TNC-2 compatible.

Hookup i s easy,
Plug in supplied cables
instantly to most
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Let's Petition
the FCC

At my place of employment ,
where an FCC commerc ial li
cense (2nd Class/General) is re
quired, less than lO in a depart
ment of more than 200 employees
are licensed amateur radio opera
tors, though many expressed an
interest in the hobby. At my former
place of employment in the
Telecommunications Dept, there
were only two licensed people,
thOugh again , many were interest
ed in ham radio , Why, in a nation
with millions of electronic techn i
cians. engineers. and computer
hobbyists, are so lew willing to go
even for Novice?

The nail in the coffin is the code
requirement. If anyone is to be
blamed for the lack of public inte r
est in amateur radio, the blame
must rest on the ARRL. It has
been spoon-feeding its members
the propaganda thai if the FCC
created a no-code license. the
ham bands would end up like CB.
But many nations do not requ ire
code in order to obtain a VHF/



D X-ing, contests, pile
ups, traffic handling.

When you need to command
attention, you will with the
5B-lOOO Linear Amplifier from
Heath. And you'll do il for a cost
that no one else can match.

From our recent Dx-pcdmon
to Taiwan, operators easily
controlled pileups with the
5B-l000 and nothing more than
a dipole antenna. This means
that when conditions arc tough,
you know you can depend on
your 58-1000 to lift your signal
above the rest. whether
you're using a dipole or
stacked monoband beams,

Proven output power
We don't play games by

using old rating methods to
make you pay for input
power you don't get at the
antenna What you do get is
1000 watt output of peak

envelope power on s..'iB and 850
watts on CW Even 500 watt
output on RTfY.

On the chance that someone
might doubt our claims, at
hamfesrs we demonstrate that
with only 80 to 100 watts of
drive, our 5B-l000 develops
more output than even the
world-famous Heath S8·220!

Designed for today, the
58-1000 offers quiet, co mpact
tabletop operation at rated
output. That's only 1.7dB ( or
about Y3 of an S-unit ) below

the maximum legal power
limit.

"I built it myselfl"
Because you build the

Heathkit 5B-1000 Linear
Amplifier yourself, you not only
enjo}' cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist
ance from our licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up.

See the 5B-1000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1·800·44·HEA11I
(1·800·444-3284)

Best to start wi tho
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022

C 1989. Heat h Company_
Heathkit is ~ ~".cm:I

, ,,,demark of Hn.lh Company_
A sub6idiary oll..milh

Fk ctronio ('.o.ponlioll
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73 INTERNATIONAL

CALENDAR FOR JUNE

t-cchnoren's Day, China; National Day, Tunisia (7th for Chad ,
25th for Mozambique).

2-Anniversary of the Republic, Italy; Coronation Day, Great
Britain .

3-Labor Day, Bahamas.
5-Constitution Day, Denmark; Liberation Day, Seychelles ;

Bank Holiday, Ireland; Queen's Birthday, New Zealand
(10th for Great Britain) .

6-Memorial Day, South Korea; National Holiday, Sweden
(10th for Portugal , zaro for Luxembourg) .

7-lndependence Day, Norway (12th for Philippines, 26th for
Madagascar and Somalia, 29th for Seychelles) . We asked
this question a couple of years ago-and nobody took the
bait, We're trying again: Liberation Day for the Seychet/es
was on the third. Independence Dayan the 29th. What could
the status of these 86 islands and its (now 67,000) people
have been between June 5 (liberation) and June 29 (inde
pendence)?-CCC

13-Corrective Movement Day, Yemen.
!'-Flag Day, USA (20th lor Argentina) .
17-Republic Day, Iceland; Commemoration Day, West Ger-

many.
ta-cevecueuon Day, Egypt ; Father 's Day, USA.
19-Revotution Day. Algeria.
22-National Sovereignty Day, Haiti.
24-Peasants Day, Peru; Kings Day, Spain; St. Jean Baptiste

Day, Canada .

Notes from FN42

At last! See box for the list of
current Hambassadors, in al
phabetical order by country.
Where only a country is listed, we
have a vacancy; countries not list
ed at all have never had a Ham
bassador, and we will welcome
volunteers. (Preference will be
given to nationals of a country;
please give years and experience
asa ham.)

Esperantist hams note: Major
S. N. Rai Deb Barma (Retired),
Krishnaloy. Vivekananda Sarani.
Narendrapur-743508, West Ben
gal, India, expresses interest in
the International League of Ama
teur Radio Esperantists (see
June. 1988. issue, p.90. col. 4,
and the July issue. p.91. col. 1).

Roundup

Country of the Month: France.
What tallest structure in the world
(then) celebrates its centennial
this year and was saved from be
ing torn down by The Unknown
Ham?

Well, sort of: When radio was
invented, what was virtually the
world's longest-range antenna
was placed atop the structure.

edited by G.G.G.

Then in 1914, thanks to the anten
na, a secret message was picked
up telling of an impending attack
on the city in which this structure
was built, and troops were moved
into position in time for a famous
bailie. That ended all thought of
demolition.

The structure was the Eiffel
Tower, of course, the city was
Paris, and the battle was of the
Marne. The tower was built for a
world exhibition and was not in·
tended to be permanent-which
was fine by its critics, one of whom
called it a " hollow candlestick,"
and another, an "arrogant piece
of ironwork."

It is a tourist landmark, and in
honor of its birthday on May 15,
tourists and the world will be see
ing the first of many 1989 specta
cles. One hundred giant lights will
be turned on around the city and
100 giant balloons, 20' in diame
ter, will be launched to form a 15
mile ring around the tower. Fire
works will blaze into the sky, and
the official birthday message is an
exhortation " to make universal
communication the great adven
ture of the 21 st century,"

The tower will be an "electronic
Tower of Babel" for the rest of

1989, with a " World Channel"
broadcasting radio and TV to ev
ery naticn. in many languages, by
satellite 24 hours a day. (From a
story by John Njcr. in Politiken,
Copenhagen , reprinted in World
Press Review,)

[In 1944, the RP part of eee,
then in the US Army Signal Corps
which was using the tower, went
to its topmost level, planning to
climb the vertical ladder and then
stick a hand higher than the tip.
When he got up there he had no
trouble changing his mind!
Rereading a wartime letter home
many years later, however, he
found he had jokingly predicted
he'd prObablyclaim he did it, any
way. Embarrassing, because st-

73 INTERNATIONAL HAMBASSADORS
Argenlina
Au"••tl._Ken Gott VK3AJU. 38" Lansdowne Rd.• SI.Kikla. Vietoria 31B3
Austri.
Bahr.in_lanC~eA92BW, POB 22381. Muharraq
Bangladesh Belgium
BrllZlI-G",oon Rissin PY1APS. POB 12178, Copacabana, 20000 Roo de Janeiro, RJ:
Ca,los Vianne Carneiro PYl cc. Alonso Pena. 491701, 20270 Rio de Janeiro
British Wnllndlu(See U"iled Kingdom)
canalis Chile
Canary tlll.nds (S&e Spain)
China (People's Republic ol}-Chang Han Dong IBY4AOM), Ins\. 01 Estuarine &
cceerer Research, Easl China Normal Vniv" Shanghai 200062
Colombia eosta Aic. Cuba
Cyprus_AriS Kaponi<ies 584JE. POB 1723, Limassol
Czechoslovakla_Rudoll(Rudy) Ka,abaOK3CMZ. GO\IOI'ova \8$2, 955(/1 TQPOI'cany
Denm.rk Dominle.n Republle Eeu.dor El S.lv.dor Finl.nd Fr.nCII
G....m.ny (Federal Republic ol)[West]-Rall Beyer DJ3NW, Ople,kamp 14. 3300
Braunschweig
Gre.t Britain (See uenee Kingdom)
GrHC8-Manos Darl<adakis SV1IW. $lOS 23051, 11210 Atl>ens
Hong lCo"liJ. Cro ....n COlony of(SeeUnited K;ngOOm)
India Indoneaia Iraq Irel.n<!
la'.IIl_Ron Geng 4X1MK, Kibbutz Urim. D.N. Hanogev 85530
ltaly-MarioAmbrosll2MOP, via St'adella 13, 21029 Milano
J.pan (ThaJapan Amaleur Radio League. ire.•Shozo Har. JA1AN. Pmsidenl. sends ils
regular publication to 73 International.)
Jordan
Kenya-Rod Hallen 524BH. B08 55, APO New YorI< 09675
Kor.. (Republic ol)tSouthl-Byong-joo Coo HL5AP, POB 4, Haeundae, Pusan
liberia LI""htenatetn Mal.ysla Malta Me.lco Mozambique Nepal
Netherlanda (Kingdom olHosoph A. Stierhou1 PA(lVDZ, POll 285, 6950 AG Die,eb
Ne.... Ze.l.nd_Des Chapman ZL2VR, 459 Kennedy Rd., Napier
Norlolk Isl.nd_Kirsti Jenk,ns-Smith VK9NI.. POB 90, Norfolk Island. 2899 Australia
Norw.y P.n.m. Papu. Ne.... Guinea Pel'l,l
Philippine8-Leo M. Almazon WA6LOS/DU, 10098 Knighl Dnve, San DiegoCA 92126
Pol.nd-Jerzy Szymczak, 78·200 8ialogard, 8uczka 213
PortuQllI-LuiZ Miguel de Sousa CT4UE, POB32, S. Joao<lO ESIOf~. 2765
Rusaia (See United Soviet Socialisl Republics)
San M.r1no (Rep-resented by Italy at this lime)
S.udi Ar.bia
South AI,Ie. {Republic oll-Peler Strauss ZS6ET, POB 35461 . NOr1IleIiH, ZA-2115
Spaln-{Represented at thOs "me by the Can.'Y Islands Hambassador): Woodson Gan
naway N5KV8lEA, Aparlado 11. 35450 Santa Maria de Guia, (Las Palmas de Gran
Canaria). ISlasCanarias. Spain
Srl L.nk.
S eden_Rune Wande SMIilCOP,Frajavagen 10, S-155 00 Nykvarn
S itzerland
T.I.....n (Republic 01 Chln.)_Tim S.H. Chen BV2AI2B, POB 3(1-547. Taipei, Taiwan

'"Thalt.nd-TonyWaltham HS1AMH,POB 2008, Bangkol<
Togo Trtnidlld .nd Tobago (Republic of)
USSA-Gennady Kolmako. UA9MA, POB 341, Omsk· 99
VeJ>ezuel. V.nu.lu (Rapubllcof) Vugo.l.vl. Llmbl.
Zimb.bwe_8erna'd C. Harring Z21EI, POB 2Z34, Bulawayo
Unlted Kingdom

8r11ish West Indla8-Errol Martin VP2MO. Bo. 113 Plymouth. Monsorr~t BWI, Lee
wald Islands Zone 8
Great erl1aln-JeH Maynard G4EJA, 32 Waldort Heights, Hawl9y Hili, C~mberlay
GU17 9JO, England
Hong Kong-Phil Weaver VS6CT, POB 12727
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Alan Kaul W6RCL submitted this for QSL card of me month-it came in
second place-and is awarded the honor of being printed here! (Only
overseas cards eligible.)

" Wha t famous structure . . .
was saved from being torn

down by The Unknown Ham?"

ter the war he really did "reme~

ber" he did it and probably had
said so many times. Today he
claims he has told only that one lie
in his who/elife. Oh? Right there is
at least his third one....--CCC)

Malta. C.A. Fenech 9H 1AQ (35,
Main St. , Attard, Malta) sends us
the requirements for being a ham
in the Republic of Malta . Apply to
The Chief Inspector of Wireless
Telegraphy, Wireless Telegraphy
Branch, Auberge de Cast ille , Val
letta, Malia. Fee (do not send until
requested): 3 Maltese pounds [ap
prox US$8).lf you use the 73 Inter
nat ional form (see last month's is
sue) provide this additiona l
information: (1) Proof of Morse
speed dated no more than one
year before your application. (Re
quired: 36 words averaging five
letters long per three minutes
send ing, the same for receiving,
with no more than lour uncorrect
ed errors ; and 10 five-figure
groups in 1-112 minutes, sending
Of" receiving, no more than two un
corrected errors permitted. (2) De
tails of your occupation. (3) Horne
telephone number. (4) Mother's
and father's names. (5) Circuit di
agram oltransmit1er(s).

South America. The Brazilian
magazine. Electronica Popular
(caixa Postal 1131,20000 RiO de
Janeiro, RJ, Brazil), sends us the
fOllOwing about its awards.

The EP-AA (sponsored by the
magazine'S Amateur Radio de
partment, "CO-Radioamado
res") . Contact after March 31 ,
1967 with 60 countries bordering
the Atlantic Ocean including one
Brazilian oceanic island (PYG).
DXCC list countries only, and only
Allant ic border countries-not 01
interior seas like the Mediter
ranean . AU authorized amateur
bands and transmission types
with minimum report of 3-3 for
phone and 3-3-8 for CW. Send
log authenticated by a recognized
amateur radio association and
five IRCs (only IRCs, please!) to
Ep·AA Manager at above ad
dress.

Worked AU PY Award (WAPY),
sponsored by the magazine's An
tenna Editorial Group. One con
firmed two-way contact on or after
May 15, 1981 (EP 's 25th anniver
sary), any band. any mode with
each of the nine continental PY
call areas (PY1 to PY9; NOT valid
are PP, PR, PS, PT, etc .). The
award is issued to the amateur,
not the callsign , but contacts must
be made from the same call area if
any, or same state or county .
send GCR list (no OSL cards)
showing full details of QSLs, certi-

fied by a recogniZed amateur ra
dio society. No fee lor rcn-erezn
ians, but it is suggested that 5
IRCs would be helpfUl to help cov
er costs. Send to the Antenna Edi
torial Group at above address.

Sweden , DXers who don 't
know about Radio Sweden (are
there any?) should send for infor
mation (address $-10510 Stock
holm, Sweden). Radio Sweden
publ ishes a weekly Sweden
Calling DXers bulletin, and "Us
teners who send in media news go
on the mailing lisl lor one year."
Send t ips 10 George Wood at
Swedish telex 11738, Telefa x
+ 46- 8- 667- 6283, to ccmou
Serve (Easyplex 70247,3516),
through the FidoNet system (to
2:5011297, or to SM011 N on the
packet radio BBS SK0TM . A re
cent issue carried two-to-eight
line news items on broadcasts
from 17 natiOns; the next (12018 if
you want it) listed publications
available such as their own Begin
ners Guide to DXing, Communi
cations in Space-The DXers
Guide to the GalaKy, The DXers

Guide to Computing, the first two
free, the third for US$3 (GBP2,
FF20, SEK20, DM7, or 7 IRCs).

Other titles listed, some evalu
ated , included Passport to World
Band Radio. World Radio TV
Handbook, International Listen
ing Guide, Ninery-Nine Nights on
Medium Wave, Guide to Utility
Stations , The Soviet Maritime
Radiotelerype Dictionary, and oth
er publications.

UK (Sco t l and). John McGill
GM3MT H (Paddy) w r ites o f
awards by the Scottish Tourist
Board (Radio Amateur) Expedi
tiOn Group (PO Box 59, Hamihon,
Scotland M136QB). The Thislle
Award is for contacting four sepa
rate STB events and the Supreme
Tartan Banner Award lor contact
ing a further two stances for a total
of six . The brst must be claimed
first. separately, by sending QSls
or log extracts and US$2, 1
pound, or equivalen t. For the
second , send proof and US$3,
1 pound 50 or equivalent. An 
notations awarded free for a
lurther 21416 etc. events. Available
to SWLs on a heard basis. Ad
dress Awards Manager Robbie

GM4UOG at above address.

NORFOLK ISLAND
POPULATION ZOOMS TO

ADDITIONAL PERSON PER
TWO SQUARE MILES

IOnly temporarily, thank good
ness! By now it should be back to
its comfortable ± 135 for each of
its 13.5 square miles! We enjoy

the placid-pace-of-life feeling we
get while reading Kirsti's reports.
" .••the selJ and the sky were
both blue, lJnd the IsIlJnd was
invitingly green.c.." Ahh! So sit
back, heave a deep sigh, relax,
and read the follOwing at the rate
of 100 wpm!--CCC)

The end of 1988 saw quite an
influx of visiting amateurs to Nor
folk Island , combining a little oper
ating with pleasure.

Mine JH 1LKH arrived in Octo
ber after a stopover on Lord Howe
Island (VK9L), halfway between
Sydney, Australia, and Norfolk Is
land , and the only land to be sight
ed over that stretch of water.

Mine operated as VK9NQ from
Norfolk Island for a week , but did
not devote all his time to the
bands. He managed to make
about 1,000 QSLs, mostly on CW.
But the sea and the sky were both
blue, and the Island was invitingly
green after the winter rains and
there was sight-seeing to be done.

Fo ll ow ing on Mine 's heels
came Pete W6ZH, equipped wilh
his truly portable home-brewed
CW 20m rig. Pete and his wife,
Meredith, spent most of their time

JY9RL

exploring the Island , but in the late
evenings Pete would come up on
20m CW as VK6BCWIVK9N.
(QUite a mouthful! The VK6 call
was due 10 Perth, in Western Aus
tralia, being his first landfall in
Austrafia.]

No sooner had Pete and
Meredith departed for New
Zealand than Kari VR6KY arrived.
She had been in New Zealand
with her daughter, and as there
was still time to wait fo r the
next ship to Pitcairn, they came
here to visit friends and relatives.
Kan had most certainly not come
to operate OX! That would be
a busman's holiday. And after
a lew weeks of visit ing, swim
ming, sightseeing and so on, they
left in time to be home lor Christ
mas.

During this busy period of vrst
tors, JOTA took place on the ama
teur bands, and the Scouts and
Guides, who have been active
here for decades, participated.
Bob VK9NO acted as host to some
20 girls and boys, under the su
pervision of their scoutmaster.
They talked with other young pe0

ple in Australia and on some of the
Pacific islands. (Propagation and
lime limitations prevented chats
with the USA and Europe.)

Direct shipping service to Aus
tralia has been withdrawn, and
mail goes aboard infrequently-ar
riving Ships which then travel via
Fiji and goodness knows where
else. The Post Office accepts no
responsibility for the resulling de
lays .

Remember that one IRC pays
lor such surface mail ONLYI QSL
cards are not accepted as valid for
the " g reet ing card" rate . And
postal rates are up. Air man 10 the
USA is now $1.00 and to Europe
and South America, $1.10.

Be patient!
de Kirsti Jenkins-Smith VK9NL
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How to Get a Card from F6FNU

Despite all the prcerems.
F6FNU does OSL, if you follow his
rules 10 the letter. Thousands 01
nxers around the world have
learned to live with Antoine's rigid
rules and receive their OSLs on a
timely basis.

In fact , more than a dozen OX
ers wrote letters to me specifically
defending F6FNU, saying he is a
good OSL manager.

Many stated that by sending
US$2 and an SAE, or sufficient
funds in add ition to retu rn
postage, they never had any prob
lem getting cards from Antoine.
Antoine even sent copies 01 more
than 100 thank you notes he has
received over the years. Obvious
ly, the majority of amateurs are
willing to accept his rules, in ex
change for their OSL.

To get a card from F6FNU, first
select a good-quality, unaltered
aSL card , with your callsign on
the same side as the report. Then
carefully fill out the card, paying
particular attention not to smudge
or correct any of the information
on the card. regardless of impor
tance. Any errors will probably
mean you will not get a return
OSL, so if you make a mistake,
don't correct it; start over with a
new card.

Then send the card to Antoi ne
Baldeck F6FNU, B.P. 14, 91291
Arpajon Cedex, France, with a
self-addressed. airmail envelope,
with your country clearly indicated
on the return envelope. Don' t try
to use return address stickers to
reduce return postage costs; An
toine doesn't like them . Don't
send cards lor more than one call
sign in a single envelope. Include
one IRC per request for Eu
ropeans, two IRCs for anyone
else. Don't send French stamps or
foreign currency . (Antoine says
not to send USS1, but he does
OSL if you send US $2, or US $1
with an SASE.)

If you follow these rules, you
have a 90% chance of receiving
your return OSL. Good luck! III

REF and thus cannot receive
cards via the REF bureau. (About
50% of French amateurs are
members of the REF.)

Many nxers outside 01 France
have received cards from F6FNU
via their own bureau . Antoine
sends cards that he receives with
out SAEs (or without adequate
payment in addition to postage) to
various bureaus worl dwide, in
cluding the W2 bureau. These
cards are eventually dist ributed
via the in-coming bureau system.

a SL via the Bureau?

Many Dxars prefer to OSL via
the worldwide bureau system. An
toine stales in letters to F6AJA,
"Those who have the real ham
spirit should send all their OSLs
only through the bureau, as it is
my wish," and, " I prefer to receive
the French OSLs via the bureau
as I can take all the time to control
them and to answer them twice a
year via the REF." But later An
toine writes. "I have resigned
from the REF. Consequently, no
more a SL via the bureau ." An
toine says Ihat 98% of his French
friends are not members of the

francs (about $0.50), a tidy profit .
Another stateside oXer sent th ree
separate se lf -addressed en 
velopes with adequate French
postage for airmail return . A card
came back via the bureau . An
toine apparently kept the postage .
Another US nxer sent four USS1
and two IRCs for five OSLs. He
received one back via the bureau,
another via Imprime mail, for a
postage cost to F6FNU of $0.50. A
very prominent nxer sent F6FNU
three SAEs with three IRCs each
and received his card back with
out postage via a package sent
bulk to me! A local oXer has spent
$20 trying unsuccessfully to get a
card from Antoine. The cards ar
rived only alter FSFNU was chas
tised lor his aSL practices.

An SWL sent Antoine 10 cards
with 6.3 FFrs and an IRC. Antoine
cut the stamps off the envelope
and returned the cards printed
matter rare for only 3 FFrs, a profit
of more than 6 FFrs. Even French
stations who provide as much as
20 FFrs in addition to postage
have had their ca rds ret urned
unanswered, sometimes covered
with insults.

Lately, Antoine stopped send
ing cards even when the US arna
teur included a " greenstamp"
(US $1 bill). Antoine says this is
because USS1 is not enough to
pay tonne airmail postage back to
the US, but a single card in an
airmail envelope can be sent trom
France to the US for 4.8 FFrs, and
USS1 equals 6.2FFrs. Even with a
10% conversion lax, Ihe US$l
more than covers the postage.

Antoine refuses 10 answer OSL
requests from foreign nxere who
do not include funds in addition to
airmail return postage . He says.
" Peop l e who send French
stamps, Hi Hi. Never I send to
W3HNK, or W4FRU, WA3HUP an
SAE with $0.45. Th is process
don't agree me. It 's good only for
very poor. poor peoples."

Number32 on your Feedback c.rd

would be equivalent to a stateside
manager such as W3HNK refus
ing to answer directly a aSL re
quest with a self-addressed envel
ope with a $0.25 stamp!) In other
words, F6FNU asked for money
over and above the cost of return
postage for a direct OSL.

Fren ch amateurs were in
censed by this requirement for a
" tip" in addition to postage , an
unprecedented practice. F6AJA,
editor of LNDX, published an edi
torial against the demand for
funds in addition to adequate re
turn postage . F6EYS, president of
the Clipperton OX Club, wrote An
toine:

" I believe that a manager who
cannot break even (including
mailing, printing, etc.j is badly or
ganized. II one wants to make a
prolit, the explanation is different.
He believes he is engaged in a
trade, he becomes a commercial
manager."

Antoine was quick to delend his
practice of requiring addit ional
funds trom French pxers. He cit
ed the expense of printing the
cards , forward ing cards to distant
stations, and helping with cus
toms duties, spare parts, etc.. all
legitimate expenses for a OSL
manager.

However , three separate leiters
from F6FNU cite another reason
for the demand for additional
funds. In a letter to F6AJA, one of
the reasons given is " the hours
spent " In a letter included with
some aSLs, he says, " The exten
sive mail, the time I am spending
t o he lp them . .. i s not l or
free .. .OSLing takes 5 hours per
day:' And in a letter to me, An
toine says, " I spent a lot of time
and money on various stations."
These statements from F6FNU
could lead the nxer to think that
Antoine expects payment for the
time spent on OSL chores.

Hams Around the World

Ox

Investigation Beg ins

What has led to the above un
precedented actions? To find out,
I launched a comprehensive, six
month investigation into Antoine
Baldeck F6FNU and h is OSL
management. I re ceived hun
dreds 01 pages of material on
F6FNU. from hundreds of Dxers
around the world, much of it from
Pierre Essinger F6HIZ (director of
INDEXA), and from F6FNU him
self.

The con troversy surrounding Beyond France
F6FNU's OSL management be- For some time, F6FNU's insis-
gan early in 1986, when Antoine renee on fund s in addit ion
sent a tetter to the French OX to postage affected only French
newsletter Les Nouvelles DX nxers. But the problem soon
(LNDX) stating that French hams began to impact nxere around
who wanted a direct OSL card the WOr1d. For example, one US
from Antoine are requested to add Dxer sent two IRCs with each of
one International Reply Coupon two OSL requests to FSFNU. AI-
(IRC) or an additional stamp to though two IRCs are sumctent for
their self-addressed, stamped en- airmail return to the US, Antoine
velope (SASE). or FSFNU would returned the cards via "Imprime
answer via the bureau. (This Air Mail ," at a cost of 3.2 French
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Antoine Baldeck F6FNU
Controversial aSL Manager

The February, 1989. issue of
Radio , the oHicial publication of
the Aeseau des Emetteurs Fran
cais (REF, the French equivalent
of the AAAl). contains a notice
that aSL cards coming from a SL
manager F6FNU will not be ac
cepted for any REF award after
March " 1989. The International
OX Assoc iat ion has severed all
l ies with F6FNU and asked him 10
slop putting the INDEXA logo on
his QSl cards. And the AARL has
sent a letter to F6FNU concerni ng
his controversial OSl practices.

These steps are particu larly sig
nificant because Antoine Baldeck
FSFNU handles a SLs lor about
150 stations, including some very
active OX stations and some sta
tions in otherwise rare countries.
Among the stations for wh ich
F6FNU handles ca rds are: FRIGI
FH4EC, FTIWA, TR8SA, SW6JX,
5RSJo, 5T5NU , FR4FA, 3B9FR,
and many more, mostly French
overseas operators. Antoine is a
56-year-old grandfather, of East
ern European descent. He is a re
tired engineer from the French
power company and enjoys an
85% pension .



Ham Doings Around the World
Listings are frfJfJ ofcharge liS spac.. permits
PJaase send uS your Special Event 111'0

months in advance of the issue J'OlI want il to
appear in. For examplfl, if you wan t il to ap
pear in1116 Juna iSSU9. W9 should receive itby
March 3/. Provid911 cleaf, COncis9 summa!)'
of 1M eSS8ntial de/ails aboI.Jl your SpIK'ial
Ewm l.

PEOTON E IL
MAV 21

The annual Hamlest sponsored by the
Kankakee Area Radio Society will be al the
Will County Fair\jfounds rrern 8 AM to 3 PM.
Indoor e.hib~ area , AARL booth, large oul ·
dOG< nea market. F,.... parking. $2.50 ee
vance . $3 at door. Talk-in On 146.34/.94.
KARS clo Frank ValCanton KA9PWW, RR I
Box 361 , C/lebanSflIL 60922. (815) 937-2452
before 4 PM CST or (815) 932-6703 even
ings,

s c o nSBLUFF NE
JU NE 2-4

The Tri-Gily Radio Amateur Clu b will oper
ate W0VON 10 celebrat.. the Centennial 01
Banner County . Suggested fr equencies,
SSB-3.92O, 7.240, 14.250, 21,300, 28,400,
5250. CW-3.725 , 7.125, 14.125, 21.120,
28,130, For QSl and large wrtl1icate, send
SASe to PO Box 925, ScorrsbMf NE 69363-

"""
CA TSKILLS NY

JUNE2-5

T he 3rd international convention of
Chaverim Inlernational lor Jewish amateu'
radio operators wil l be al the Raleigh in fhe
Catskill mountains, Three meals a day, ente, 
tainment, use of fac ilities, coc ktail parly, din
nerdanee, meetings. SonnyGUlin WB2DXB,
42 ArrolOWOOd Court, Deptford NJ 08096.
(609)853-7889

JOHNSTOWN PA
JUNE 3

The Conemaugh Valley ARC w,1I operata
WA3WGN to com memorate the centennial of
the fklod 011889. Operalion will be on the
lower General phone bands 01 20 and 40 me
fars. and l he Novice phone porlion of the 10
meter band . For com memorative QSl , send
110 SASE to Conamaugh Valley ARC. 194
Barron Ave.. Johnsrown PA 15906,

DEERFIELD NH
J UNE3

The Hosst,aders tlea markel is back atftHol
Oaerf ield Fairgrounds, Naw dale, this sp'ing
only . Admission, $5, camping nominal. PrOf_
irs benelit Shrine,s' Hospitals, last year's g ift
{)\Ier $201<. Hand icap accessible. Questions,
mil>', send SASE to WA IIVB. RFD Box 57,
Wesl Bal<fwin ME 0409f.

ATHENSGA
J UNE 3

The Athens Radio Club will hold ifs annual
Hamfest al Athens teen. VE exams. walk_ins
welcome (bring copy oflicensll), No charge
for admission or flea ma,kel spece, Talk-in on
146.7451.145. Oon Bullard WA4IML. (404)
742_726 I after 5 PM EST.

MARTIN SVILLE Il
JU NE3

The Easrem Ilhno;s Hamateur Rad io Club
w;;1hold its lirst annual HamfestlCralt Show
at the Martinsville Fair G,ounds. Admission,
$3; 12 and unde,> free. Talk-in On 141 ,031,63
end tee.sa simpklx. Mike Bvmpvs N9GIK,
RR2, Wesf Union IL 624 77. (217) 279-3840;
or Bryan Chlysler. 110 N, Randall, Mal _
tinsvi"" IL 62442. (217) 382-4640,

WENATCHEE WA
JUNE 3_4

Apple City ARC W7TD will hold its Hamfesl
at Rocky Reach Dam, $5 for hams. $1 for
others. Free camplt,ailer space with power.

Prize drawing alte, Saturday poUuck, Equip
ment displays. Swap Shop. VE eums, tiSh
viewing room, banquet, arts and cralls. Talk_
in on 2 meter FM , 146.301,90. 147.381.98,
146.49 simplex. Bob La/limp. T/easure" 919
N. Woodward Drive. Wenatcllee WA 98801 .

MADISON OH
J UNE 3--4

The Wireless Ins1itute of Northern Ohio
(W.I, N,O,j , sponsor&d by the Lake C<lunty
ARA, will operate Koeo from awinery lo c0m

memorate Ohio Wine Month I rom 7_11 PM
EOST the 3rd on 7235 and 14235 kHz, and
trom 1I AM to 3 PM EOST tne 4th on 14235
and 21 3 to kHz. For 81.5xl l OSLo send IfIlIel
sized SASE to K0 6 0 -WINO Wee lrand ,
l 04 f8 BrlarHi/l. Kirtland OH 44094 ,

QUEENS NY
JUNE 4

The Hell 01 seeeee ARC Hamfesl wiil be al
the New York Hail of Science parking 101,
Flvshing Meadow Park , in QUfl<lns, Amateur
radio exhibit stalion , tune-up clinic, films, free
parking, door pri zes, commercial dealers . $3
admission. Setlers. $5 per space. Talk_in on
144 ,300 simplex link 223,600 repeat and
445,225 repea t. Call at nighl Steve Green
bavm WB2KOG. (718) 698-5599 01 Am ie
Schiffman WB2YXB, (7 t8)343-{JI72.

CHELSEA MI
J UNE 4

The Chelsea ARC, Inc.. is sponsoring its
SWII>' 'N Shop at the Fair Grounds, Ad mis
sion_ $2.5ll in advance. $3 al door. Yls,
XYls, and kids unde, 12 , f,ee, Table space,
$6, trun k sa"'. $2 per space .Campgrounds in
erea. plenty ot pa'king. spec,al handicap
parking. Talk-in on 146.980 Chelsea Re
peater. Robert $cllantz, 416 Wiflrinson St.•
Chelsea MI 48 / 18 , (313) 475- 1795,

ST. LO. FRANCE
JUNE 6

ATTENTION D-DAY HAMS: The A.R.AM
ham club in St. Lo France Os seeking US hams
who partic ipated in the invasion 01 France on
D-Day, or shortly afterwardS, landing on Utah
Beach. Join the AR.AM Club On the ail in a
451h anni'fflrsary commemoration, Reply wil h
an SASE , include unit 10 and date of land ing
to W2QFC, 306 Parkdale Avenue, EaSI Aura
la NY 14052-1619

DADE CITY FL
JUNE9-11

The Easf Pasco Amateur Society will oper_
ate spec ial avents station AB4lN to cerebrate
the Cenlennial of Dada City. Operations be
gin daily at to AM. Phone band operations
will be 10 MHz up inside the Ganeralll 0 meter
Novice phone band. RTTY operations will be
in accordance with the band pian . Send your
confirmation QSl and bus iness-s ize or 9.1 1
SASE for certificate. EPARS C,mlennial,
AB4LN. PO Bo. 942. Dade Ciry Fl 34297
"'2.

MIDLANDMI
JUNE 10

15th annual Hamlest, sponso,ed by the
Cenlral Mich'gan Amaleur Repeater Assoc ia
tion, will be at the Mid land Communily ceo
tar, Am ateur elec lronics and equipmenl
(newlused) , license exams, door plizes. Ad
mission, $3, Tables. $8, Talk-in on 147.000 +
0.600 MHz. CMARA Hamfest. PO Box 57.
Mid/and MI 48640, Please SASE Of call (517)
631-9228 evenings and _ kends

MllFORD CT
JUNE 10_11

Milford will celebrale its 350th anniversary
with a special events staicot-cm 1200Z Sat
urday 10 2200Z Sunday. Freque"Cy will be in
lhe lower third of lhe Genera! band 80 Ihrough
15, 10 meter operation will be in mid porl iOn ot
NovW;e phone band." meter, vie 146.925 ffi

peale r, SjlDcial QSl ava,iable wilh QSl and
SASE to PO Box 1639. M" ford CT06460,

NEW PHilADELPHIA OH
JUNE 10- 11

The r vscc ARC will operate W81X begin
ning 1700 UTC on fhe IOIh to celebrate the
501h anniversary of fhe clull. To promote in_
le reSl in amateur radio, they will give demon_
strations of paCkel On 145.050, and 2 meIer
repealer operations on 146.730. Othe' fre
quencias; 28.400, 21,340. 14.300 , 7 ,265.
3.945. ForQSL, send SASE to W8ZX. PO Box
725, New Plliladelpllia OH 44663.

AK RON OH
JUNE 11

The Goodyear Amateu, Radio ClUb's 22nd
annual HamleSl and Family Picnic will be al
Wingfootlake Pari< nea' Akron, Family ad
mission, $4 in advance. $5 at gale. The OUI
side flea markel will be $3 per vehicle, A shef.
l&red. ins'de d&aler araa available. at $6 per
table (,eser...-alions suggesled). Prizes for tlle
OM, XYL. and Mobile Check-in , Pari< faciii
h&s. No O'fflrn'ght no swimming. Williem F,
Dvnn W8IFM. 4730 Nottingham Lane. Stow
OH44224. (216) 673--8502.

Will OW SPRINGS Il
JU NE 11

The 32nd annval HamfeSl, sponsored by
lhe Six Mete, Club of Chicago, Inc. , will be at
the Sanla Fe Park in Willow Springs. 11.0
vance. $3, atqate . $4, Large Swapper's Row.
displays in pavill ion. AFMARS meeting,
pr izes, picnic grounds, plenty ot parking.
Talk-in K90N A 14652 or K90NAIR 37-97.
Advance tiCkets trom Mike Corbett K9ENZ,
606 Soutll F9I11on Ave.. Romeoville IL 60441,

MADISON IN
JUNE 11

The Clifty Amaleur Radio $ociety w,lI spon
sor ifs 2nd annual Novice Graduation wifh a
special evenlS stat ion operating 1500--2100
UTC on the l l1h, using callsign W9EFU. 25
KC vp from tee bottom of Ihe Novice bands,
OSL with #10 SASE to CUlly Amale,,' Rad'o
Society. POBox 452, MadiSon IN 47250,

COVINGTON KY
JUNE 11

The Northern Kentucky Amateur Rad io
ClUb announces HAM-Q-RAMA 6910 be heid
at the erlanger Kentucky Lions Park, Main
and door pr izes. ARRL. packel, and antenna
forums, Indoor exhibil area fo, major vendors.
$15 per table . Extensive OUlside Ilea market.
Ad mission , $5 ($4 in advance). Flea ma rket
spaces $2 each, Talk-in On 147,6551,255 Or
147,975/ .375.N40EB. NKARC. PO Bo~

1062. COvin9tonKY41012, (606) 331 -3258,

Mll TON PA
JU NE12

TtHoI Penn ceouer Hamtest will be held at
the Win/ ield Fireman 's Fairgrounds. Games.
demonsl rations, conleSlS, $4 at gale, $1 per
6-toot lailgating area. Ins ide tables with eiec
tric ity , $2 per 6-fOOf area . Jerry Williamson
WA3SXO. fO Old Falm Lane. Milron PA
17847, (717) 742-3027 or Bob Stahl. 45241h
sc . NortllvmberlanrJ PA 17857. ( 717) 473-

"''''
BOULDER CO

JUNE I2_DEC 11

VE Team Test Schedule: June 12. August
14. September 24. October 16, November 13.
and December 11, P,e·reg isl ration preferred,
Tests at American Legion, 4760 281h SI ., in
Boulder, 8ringpictur& 10. cneotree IO,Check
orM.O payablefoARRL-VEC tor$4 .75, oog
inall icense and copy , any credilS tor any lest
elements, copy 0/ any FCC 610 you svbmit
ted, soft pendls, calculalor . Barbara Mc
CluneN~BWS. (303) 530-1872,

ALBANY GA
JUNE 16-11

The Aibany Amaleur Radio Club is spon
soring the 1989 ARRL Georgia Slate Conven
tion. Awards, forums, exams, indoor ffea mar
ket, commercial exh ibits, Admisaion, $3,
Park ing, free. Talk_in on 146.82 MHz, 444.5
MHz, 29.68 MHz. Albany Amar..vr Radio
Club. POB /205 . Albany GA 31702. (912)
883-7910,

ALBERTA CANADA
JU NE 16- 18

The Cenlral Aiberta Radio league Annual
Picnic will be at the Burbank Campsile. Door
prizes. oonny hvn!. bernecue. fun. Ta lk·in
VE80E 147.001146,400 or 147,330 simplex.
Register at the communications bus. $15, $5
mOre for private camps ile P, Firzge/ald
VE6QT. (403) 746-2621 or D. Miller VE6XF,
(403) 886-4883.

DUNELLEN NJ
JUNE 11

The Rarilan Valiey Radio Clull will hold its
18th annual HamlaSl at Columbia Park, Sell
ers. $6 per spaw or $12 10r multiple spaws,
No tables supplied. 8uyers. $4 admission.
spouse and lamily t,ee. Door pri zes. Talk-in
on the c lub repealer, W2QW/R 146.0251625
and 14S.52 simplex. Dave KA2TSM. (201)
763-4849 orJohn WA2C et (201) 968-5070.

BYRON CENTER MI
J UNE 17

The tndependenl Repealer Association is
sponsoring its annual HamfeSl et the National
Guard Armory. Free tebres for dealers and
sellers. Reserve tabkl$ . Ooor prizes. Talk_in
on 147,1651147.765 . The Independenr Re
pealel Association, 562 92nd St, SE, Byron
Centel M149315, (616)455-3915

PETOSKY MI
JUNE 11

The Straits Araa Amateur Radio Club pr&_
sents ils 141h annual Swap Shop at th" 4H
Build ing On lhe Fai rg,ounds . Admiss ion.
$2.50; tabies. $3 per 8 reer. Door prize, small
pr izes each quarter-hour. Self-contained RV
park ing, Talk-in on 146,08/.681,52 . flene
N6HBT. (6 f6) 539-B986 or Clark KA8TIL,
(616)582-6455,

MONROE MI
JU NE1 8

The 1989 Monroe Hamlesl, sponsored by
the Monroe County Radio Communications
Association , offers 'fflndor exhibils. flea mar_
kel , FCC exams, more. Hand icapped parking
inside the grounds. $3. advance, $4 al gat".
Talk_inon 14ti. I2I.72and 223.18/224,78 Lar
ry Lindner KBBAIZ, 2001 Ida-Maybee Rd. ,
Monroe M14816f. (313) 587-3663,

STEVENS POINT WI
J UNE 18

The Central Wisconsin RadioAmateurs are
sponsoring their Hamtest at UWSp 's Student
Center. Free admission. parking . Tables
available, Ta ilgaters welcome, VE exams,
walk-ins OK. Commerc ial vendors and ax
hiMs. Tal k_in on 14ti9B5I.3851.670I070. ArT
Wysoclr i N9BCA, 3356 April Lane, Sre.....ns
Pomt WI54481 . (715) 344- 2984,

MIDDLETOWN MD
JUNE 18

The F,ederiCk Amaleur Radio Clu b wi ll
hold its annual Hamfest on Falher's Dayal
fhe Frede, ick Counly Fairgrounds. Ad mis
sion. $4; la ilgaters, $5 per 10-foot ecece.
Spouses and children free. Indoor tables,
$10 . DaveDurlrovic N3BKD, 7128 Umestone
Lane, Middletown MD 2 1769,

SANTA MARIA CA
JUNE 18

The annual Sanla Maria Rad io SWlI>'fesl
w,ll be at the Union ai l Co, Newlove Picnic
Grounds. Swap tebtee . p'ize drawings,
games, Santa Maria Bar-B.Q. All proceeds
support lhe programs of th" Saleliile Amaleu,
Rad io Club. Ta lk-in on 146,94 (down)
W8611YIR. Hank Korczak W6PME. 917 West
Anthony Way, LompocCA 93436. (605) 736
1761.

NYCNY
JUNE 26

The Radio Clvb 01 Junior H igh School 22
NYC. !"C.• will ope rale WB2JKJ from 1100-
2000 UTC on the above dale in recog nil ion of
the tirsl day of sum mervacal ion for the sc hool
child ren of the 8'll Apple. 7.238 and 21.395
MHz only wiil be used . For an i nC,edib~ QSL.
send your card 10 TIle Crew al 22. PO Bo x
t052, New York NY 10002.
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have learned to read-and providing
you bother to take the time 10 read
you know met the average American
parent spends less Ihan IS minutes a
week lalk ing with their kid s. They
spend much more than that yelling at
them. Is it any wonder our kids don't
have the in centive 10 do muc h in
school? Thai they are messing with
drugs, gellIng pregnant. WastIng thelr
trrne cru ising or loafing around the
mall , smokmg , and have little locus in
life?

So , in annoyance , we pUSh our
schools to pass 'em anyway. And we
watch the SAT scores plummeting. We
walch America being passed by
Japan, Taiwan, Singapore, and Korea .
We read with dismay that our kids can' t
read and don't even know where our
country is on a world globe, We read
that only 7% of our high school gradu·
etee can even hope to cope with an
engineering college. We read about
less than 10% having any physics in
high school. We read about our gradu
ating technological illiterates-into a
world which is technology-driven .

As Pogo once said, '·We have met
the enemy and he is us ." Just as we
neglect our pets and put up with their
bad habits, we have also neglected our
children. Thefl , when they '.go bad"
we throw them out.Throw out the preg
nantteenage daughter. Throw out the
drug-using kid . " Get the hel l out 01
here and don·t come beck ." Blame
lhem, not us.

The IoYed ch ild isn' t going 10 shoot
his parents or run away from home.

What's more important to you :a tem
porary h from Ihe Today Show; quiCk
ly forgotten entertainment-d riven
news; totally wasted time with Geraldo,
Oprah, or Donahue; an evening 01
bra inless sitcoms; or working with your
kids to help them cope with lile? Can
you turn oM the TV and miss football?

No, I see me problems which face
amateur radio as just a reflection of
those facing our coun try. Have you
brought forth a whiny, complaining
youngsle r who wants everything made
easy? Or do your kids move heaven
and earth to learn and excel-like the
Asian youngsters? How hard will they
WOfk to achieve things?

Our educa\lonal system is a sham.
bles because we've let it get that way .
We've refused to be involved. Anything
whiCh is neglected is going to deterio
rate, nght? As parents we've neglected
our kids, and our educational syslem.
As hams we've neglected our hobby.
Perhaps iI's approaching time to re
think our priontles .

I wish I had some easy solutions 10
gettIng kids interested in amateur ra
diO. For twoyears now I've been asking
Ihe 7.1 readers to IoolI around lor some
way to get kids into the hobby. For two
years I've had almost no letters Irom
readers explaining how they've attract
ed kids to hamming. rve had plenty of
mail from disgusted hams blam ing the
kids lor not being interested,

I've had plenty of letters with excus
es. Kids are interested in computers
now, They see the world on TV, so they
haven't any interest in talking with lor
eign hams. They're too busy with other
interests. There are 100 many things lor
kids 10 do.

Baloneyl When I got into hammlflg I
wasn't exaetly short of other interests. t

was a Boy Seout , complete with troop
and palrol meetings , hikes , _kend
camping trips, and so on. I sang in the
SI. Paurs Church choir , which kept me
busy three times a week pract icing and
two performing. I also sang in the Eras
mus Hall High 8ehool Choral Clu b,
where we practieed five days a week . I
sang in th e Savoyards two day s a
week, and with the PhilharmoniC Choir
of Brooklyn two days a week . I was into
photography and the school cam9fa
dub-irduding an amazing number of
hours in the YMCA darkroom. I dldn'l
miss much in movies, going two or
three times a week . I roIler-sllated all
over Brook lyn in the even ings with
Iriends, went ice skating and sledding
in the winter, swimm ing at Coney Is
land in the summers. And yes, dancing
lessons, too.

In between bu ilding electronic gad·
gets-a hi-ll system, receivers, trans
millers and test equipment-I had fun
experimenting with making explo
sives, ran a small mail order stamp
business (Elm Stamp Company), took
voice lessons, was a member of the
book club in school (read a lot), and
loved to play card and board games
with my folks and their friends.

I've tatked with some 01 the lew
young hams we have attracted to our
hobby and lound that they, like ma
and probably hkeyou, when you were I

kid-have ple nty of interests from
which to choose. The diff9fence for
them, as lor me, was the support of a
local ham ercn. If my high school
hadn't had a ham club I wouldn 't be
harangUlfl9 you now.

How can you get your own kids to be
Interested in amateur radio? Easy. But
firs l you have to gain their confidence.
Vou have to learn how to ta lk wilh
them. That. as I mentioned earl ier, is a
lot like the system you use to train ani.
mals-you spend some time with them
and use love. 00 lhings with them. Talk
with them.

U you get interested in this you'll
have to be careful. Alter years of ne
glect you aren 't go ing to be able to get
them to talk right away . They 'll be very
suspicious at first . You'll have to figure
out how to get them to turn off Iheir TV
or turn off the heavy metal sound so
they can hear you . Good luck.

I'd still like to hear from any readef"s
who have had success in getting a
youngster interested in amateur radiO.
I know there have to be dozens who
have made the grade , so let 's hear
from you' What can you tell us 10 help?

Ooce you manage to get in commu
nication with your kids, you're going to
be appa lled by what 's happened IOOUf

educational system and you're going
to slart putting on the pressure to im
prove it.

We all know that technology is the
luture and that electronics is the en
gine driving technology, We also know
thaI the best time to get kids interested
in becoming an engineer or scientist is
when they are ten to filteen years old
So we need to gel those radio clubs
going in schools again, We need cern
puter clubs. science fair project clubs,
etc. As you get more and more involved
with your schools you 'll find one obsta
cle alter another-almost insurmount·
able obstacles. Don't let thai stop you.

You 'll race bussing, fierce uniOn ee
manes for extra reecner pay to monitor

clubs, after-school sports. Well , if you
want to see America ever get back first
place in electronics, you 'd better be
able to solve all these problems. You'll
have one big asset-me and 73 baell
iog you up and helping you network
with other parents (and grandparents).
I can 't do it all, but I sure can help you
That's providing I can get you away
lrom your TV set long enough 10 talk
With your kids. And away Irom that 75m
net, 100.

ves, I'm asking the almost impossi
ble. I'm asking you 10 try and love that
mewling , whiny kid of yours who is
tarever in need of money to spend on
beer wh iCh will eventcenv get him
killed in an accident, fast food whiCh
will give him heart trouble in a few
yea rs, crqarettea which will take at
least f ifteen years en his life, who is
listening to rock music at a level which
will cause permanent ear and possibly
brain damage . . .ane who wouldn't be
ceught dead in your ham shack.

America is only about a mill ion engi·
neers short right now, so it isn't an
emergency. aescee. I'm sure you've
read that over half the engineering
graduates from American col leges are
foreigners, with a high pe rcentage
from Asia. If you've been reading the
science columns in the news and sci
ence magazines you are well aware of
the high percentage of Asian names
turning up in every new technology.

Elect ronics is fTIOYIng ahead faster
and faster and, because of our lack of
englfleers, we're being lelt behind.
You know , as a result of that Incentive
Licensing debacle 25years ago, Amer·
ica has lost about two milliOn of the
best possible engineers, tectmciens
and scientists that amateur radio
would have provided.

So, if you have youngsters or grand
Children, what are you going to do
about taking an interest in them? In
their education? And in gelling them
into amateur radio?

Please advise,

New Technologies

The FCC's Office 01 Engineering
and Technology (OET) seems to have
considerable clout within the FCC and
could have a serious impact on ama
teur radio.

It'S the FCC's responSIbility to ap
portion the radiO spectrum in the best
interests of Itle country, With elec1ron
ics and communicatoons growing at a
faster and faster pace, and the Hertz
resourc e unchangeable . obviously
something is going to have 10 give.

AM broadcastars want more chan
ne ls . FM broadcasters wanl more
channels. TV wants wider channels lor
high definilion TV. Cellular rad io is
growing rapidly-as are mobile ser
vices for business, governmenl and
Ihe military. Then, there arean increas
ing number of radiO services such as
portable phones, TV distribution sys·
terns. alarm sys tem s, paging evs
tems-Ihe list is almost endless and
expanding every day .

With over 70 MHz of spectrum under
1 GHz, the amateur radio "service" is
one of the largest spectrum holders.
Older hams are so used to having this
enormous number of frequencies re
served for their personal, private h0b
by use that lew even quest iOn the ratio
nale invOlved. I've wruten several

editorials mentioning the incredible
dollar value of our ham bands, bUl I
suspect many hams just chuckle a bit
arid never give any serious thoughl to
the Situation.

Let's put it this way. If you were a
decisiOn-maker in the OET, what would
you recommend the FCC do? You 've
got an increasing number of groups
clamoring for radiO spectrum, yet ir s
all allocated. If any current services are
going to expand or any new ones be
permitted, frequencies are going to
have to be taken from some current
user. Whe re are you going 10 get
them?

When you take an inventory 0 1 the
radio spectrum under 1GHz, look ing at
natiOnal interest in Ihe tight of service
and business interests, what freqcen
cies are being used Ihe least in the
public interest?

We amateurs have our reserved
bands with the understanding, as ex
pressed clearly in the amateur regula
tions 97 ,1 , that we continue to merit
them by maintaining a supply of new
comers interested in technology who
(1) can help in time of war, (2) provide
emergency communications, (3) invent
and pioneer new commu nications
technologies, and (4) improve mtema
t ional friendships . Thai ' s our man
clate-<:lUr leasing agreement for the
billions of dollars in radiO spectrum set
aside lor us.

If you were an OET investigalor,
you'd checlo; out our actual ham band
usage and tum in a devasta\lng report.
In WWll , 80% Of the lieensed hams
joined the military and provided an in
valuable resource. WWll was won by
electroniC lechnology and hams were
right in the middle 01 it-doing re
search and development, manufactur
ing, operating, and servicing.

I worked for General Electric in 1942,
building and testing BC-1911375trans
miners for the Army, Then I jo ined the
Navy, where I operated and main
tained radio , sonar, and radar ecuo
ment on the USS Drum (one of the top
ten scoring submarines) from 1943
1945-so I was there and know what a
big difference hams made.

Today, whal have we to offer? The
number of hams of military age are
miniscule-and, in generat, hams are
so far behind the slate 01 the art in
communications technology that we're
still fighting over I.4otse Code at a few
WOfds per minute in a day where 8,000
word a minute electronic commu
nicat ions is common. Hams haven't
contribu ted anything signi fican t to
communications technology in over a
generation, so that excuse for the hob
by is mool.

We 're still gelling good marks
in eme rgency commun icat ions
but more from a la ck 01 competi
tors than our own expertise. The tact
is that when an emergency comes
along our so-called emergency nets
tan apart. Our National TraffiC System
only seems to work when it isn't neeo
ed . II's stilt made up of b raae
pounders, and still isn' t able to pass
high speed or automatic rrautc .
WS more wrapped up in message
counts and protocols than through·
put , as those involved saw during reo
cent emergencies SUCh as the Mexico
City earthquake. Can packet radiO al
ready run circles around our traffic
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" CQ/Ham Radio (Japan) is fatter than
all o f our ham rags combined . . . "

nets, as so many involved are saying?
International good will? Har de har.

I've written about that recently and got
ten many letters Irom loreign hams
backing my observations that OX
awards kill the lun 01 hamming lor ops
in rare countries. They're hounded 011
the air for their aSL cards and are al
most never allowed to actually talk with
anyone.

When is the last time you tuned six
meters? How many dozen hams would
be inconvenienced if six were taken
away for some new service? Not manyl
That's four whole megahertz! Well ,
at least two meters is full, right?
Horsepuckyl I've been listening to 2m
all around the country and what I hear
are repeaters being used to allow re
tired hams todie Irom boredom instead
01 loneliness. f hear very few repeaters
where I can even get an answer when I
call in, so I know hardly anyone is actu
ally using them . And that's what's "fill
ing" two meters. II you ever get to New
York or Los Angeles , Checkout 2m and
you 'll hear garbage you don't even
hear on CB anymore-incredible filth.

220? Tell me about how much you
are using 220. The FCC's opened part
of the band 10 Novice voice, but the
Novices are ignoring the band and
flocking to 10m, where they can make
phone contacts with skip stations. The
clubs with 220 repeaters are, for the
most part , willing to go to great lengths
to keep the imagined hordes of
Novices from polluting their repeaters.

In the meanwhile, we seem to have
forgotten that hams were given only
temporary use of 220-225 MHz, not
permanent ownership. So tempers
flared when the FCC had the gall to
suggest that some 01 the band might
be put to some better use, Hey, that's
OUR band they're trying to take away.
Well, it was never OUR band and Our
use of it during its loan hasn't been
anything of which we can be proud , I
remember passing out buttons at ham
tests twenty years ago which said.
" 22o-use it or lose it." Well, for the
most part , we never could be bothered
to use it. How else could we have
proven to the FCC that we needed
220-225 MHz? We're awfully big on
griping and low on using.

Then there's 450 MHz-which has
almost entirely been taken over for re
mote control and relay operations.
Much of this Could just as well be on
10.5 GHz, Most controlling could be
done on channel on two meters these
days. How much use of any value to
our country do we contribute on 4507
Yes, I know there are exceptions-but
that's what they are: exceptions.

Is it all doom and gloom? Well , not if
there's a solution to the problem . Right
now we're in the weakest position
we've ever been in with amateur ra
dio-and that's because so many old
timers are willing to take the hobby
right on down with them to the grave.
We need young Novices, need 'em by
the hundreds of thousands. With new
blood coming in we will be able to hon
estly say that we're a viable service
and rate the government reserving our
frequencies for us.

I'm still hearing old timers on the air ,
and getting leiters from them saying all
is hunky-dory, that there's nothing to
worry about-ham radio is growing just
line-that we must keep on the pres-

sure for the Morse Code, They're still
doing all they can to keep youngsters
out of their clubs, still doing nothing to
help school clubs get started, and still
will have nothing to do with Novices.

So. if you were an OET investigator,
what would you recommend to the
FCC? Be hones! now,

Well, yes, but listen to how crowded
20m is these days-right? Sure, but it's
awash in a 30-year old technology
wh ich should have been replaced
years ago by much narrower band sys
tems , Complaining about the CRM on
20m today is like beefing about the
aRM back in the old spark days-and
we're just two generations away from
there, when we should be three or/our.

We have the technology today to
narrow our voice channels down to a
few Hertz-using digital techn iques
and chips. We could get hundreds to
thousands more voice channels on
20m, each with tar less interference
than we have right now. We could il we
had some experimenters left. Alas.

most of them have died or retired, and
our lack 01 youngsters coming into the
hobby has cut off our major input from
these chaps lor the last iwsnty-uve
years.

Will the broadcast industry be able to
get the rest of 220 MHz for a new FM
band? They tried once to get it, failed,
and are now trying again . Their
prospects are brighter this time. Their
proposed service makes sense as a
place for a new digital FM service with
200 kHz channels.

The t ime when amateur radio could
count on holding on to the ham bands
without having any real justification
may be passing. The question you
should be asking today is this: How
many Novices has my ham club gener
ated this month?

You have noticed the full pages of
Silent Keys in OST, haven't you? You
may be sure the OET noticed. With the
average ham age approaching 60, this
list will be heading toward two pages a
month as the smokers and overweight
hams blow away. It takes ten years for
the FCC list to catch up, so man~

old-timers will continue to believe the
seriously inflated figures we've been
seeing, QRM? Hey, the last two hams
left on 20m will both be calling CO at
the same time on the same frequency.

The Japanese are serious about am
ateur radio , Perhaps you've noticed
that all 01 the technical innovations in
our rigs for the last twenty years or so
have come from Japan-like our in
credibly small synthesized hand-held
and our new computer-controllable
synthesized rigs, They've been attract
ing youngsters in Japan-hundreds 01
thousands of them. It only takes one
look at any of their ham magazines to
see the difference. CQ/Ham Radio is
fatter than all of our ham rags com
bined, running well over 600 pages a
month. Every issue is packed with
great construction projects, a whOle
section on Club activities, contests.
They have a muCh wider selection 01

ham gear than we. Many Japanese
ham manufacturers don't bother to try
and sell to the small ham market we
have left here,

With the OET on the move. the day of
reckoning-the day many older hams
have been blind to and refuse to even
face-may be approach ing, Is it al
ready too late? I don't know. You tell
me. Do you think there is any light left
in the mass of retired hams who are
enjoying the hobby they've inherited
from the pioneers who won it lor them
fifty years ago? Do you think they care
about the future enough to get Novice
programs going in their clubs and start
reversing the trend of the last twenty
five years?

On every side we see the importance
of electronics-the incredible develop
ments in video, computers. and com
munications. We hams know perhaps
better than most other people the
way these developments will shape
the future 01 the world as technically
improved educat ion systems bring

down costs, as commun ications do
more and get cheaper via satellites and
fiber optics.

The compact disc application of digi
tal data storage to audio has turned
into the fastest growing consumer
electronics industry in hlstory. Now
we're getting ready lor digital video,
high definition TV, and many other re
markable developments-all coming
from Japan. Indeed, the Japanese may
have lost the military war forty years
ago, but they're winning the economic
war-and winning muCh 01 il with etec
tronlcs wh ich they're using in cars.
cameras, and to take away every con
sumer electronics industry from Ameri
ca with both home and office products.

Oddly enough, the American short
fall in electronics engineers, techni
cians, and scientists is just about what
amateur radio would have contributed
to our country if we'd not suddenly
stopped ham growth twenty-live years
ago. Blaming the ARRL or the FCC lor
this now is pointless. The need is to
recognize the problem and solve it, to
figure out how to generate the needed
tectvucer people to get America back in
the technological race and thus to help
regain American economic clout. Until
then we'll have to get used to more and
more Japanese-owned hotels and
businesses here,

No, of course this isn't the only prob
lem America has , We desperately
need someone in Wash ington who has
the responsibil ity to get America back
to Number One. Someone to tackle the
educational and tax problems which
have contributed to our downfall.
Someone to organize us to get back to
being Number One.

In hopes 01 throwing some tight on
this need I tried throwing my 73 Maga·
zine baseball cap into the New Hamp
shire political ring, aiming at the Vice
Presidency. My idea was to elect a vice
pres ident who would have actual work
to do, just like in any corporation. The
job 01 sitting around waiting lor an ace-

dent wastes a valuable person. I'd like
to see himbe in charge of the national
economy, while the president is mainly
involved with international problems.
The VP would report to the president,
just like a corporation.

This would give some clout at the top
level for modernizing Our educational
system, developing ways to cut educa
tional costs, making it easier for small
businesses to start and grow, and to
encourage American lirms to outdo the
Japanese in newer tecbnoroqes.

The local press was much more in
terested in reporting again on my
losing battle with the IRS 15 years ago
than on my ideas for improving educa
t ion, CUlling college costs, and regain·
ing American technical leadership. I
picked too big an outfit to fight, beuev
ing that being right would win,

If I were to become VP you can bet
I'd get simple courses on basic elec
tronics into every grade school in the
country-and I'd get'em to start thou
sands of radio, computer, electronic
experimenter, and science lair clubs to
get kids personally interested in learn
ing, bu ilding, and experimenting,

I'd make sure kids understood how
computers , photocopiers, facs imile,
telephone systems, cameras, radios,
televisions, video recorders, tape
recorders, etc., all work . They'd be fa
miliar with CD, CDV, COl, HOTV, and
so on. They'd know how microproces
sors work. how to program computers,
and understand digital electronics-all
by the age of 15.

I'd encourage schools (and colleges)
to test and use more productive teach
ing systems. I'd encourage colleges to
try work-study programs to cut tuition
costs. I'd encourage all schools to goto
so-week a year teaching to make better
use of schools and teachers.

How about encouraging video In
struction systems such as COol to help
more youngsters learn to read- to help
high school dropouts learn-to re-edu
cate workers who need to learn new
skillS?

These ideas aren 't from left Hald.I'va
talked them over with many college
presidents and have found them all
most receptive. But the need is for
pressure from the government to bring
about needed changes.

Will America lose out on fiber op
tics-on superconductors-and many
new electronics technologies? Japan
is working hard to beat us. What are we
doing? Japan knows they still have to
fight to keep ahead, but the message
hasn't penetrated here yet. So here we
are with Japan the number one country
in the world in technology and finance .
while America has the highest foreign
debt in the world and even has to turn
to Japan with military electronic R&D
contracts.

For starters I'd like to run a list of the
American ham clubs and the number
of new Novices they' re graduating.
Please have the secretary of your club
send me a card or note every month
telling me how many Novices your Club
graduated last month. Please send me
pictures of your Club Novice graduat·
ing classes for possible publ ication in
73. I'll come up with an award for the
top clubs in recognition 01 their interest
in helping our country.

What else would you suggest we can
do?RJ
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Number 27 on your Feedback card

DEALER DIRECTORY
NORTH CAROLINAMISSOURICALIFORNIA

••'- 1LI_----.:::::===--_1 LI------'-"= = = '------
Burbank

New HAM store open and ready to make a DEAL .
We carry all lines. ship UPS, arid are open Sunday.
A-TECH EI.ECTRONICS, 1033 Holl )'wood
Way, Burbank CA 91505; (818) 845-9203.

St. Louis
Hard to find parts, surplus electronics. standard line
items. Hams, hobbyists, industrial professionals
from nuts & holts to laser diodes ... Eleetron ically
speaking , Gateway's gO! it! M-F 9~5:30 Sat. 9-5.
GATEW AY ELECTRONICS, 8123 Page R1~d"

St. Leuis MO 63130; (314) 427-6116.

Greensboro
9a.m. to 7p.m. Closed Monday. ICOM our special
ry- Sales & Service. F&M ELECTRONICS, 3520
Rockingham Road, Greensboro NC 27407; (919)
299-3437.

NEW HAMPSHIRE

OHIO

Derry
Serving the ham community with new and used
equipment. We stock arid service most major lines:
AEA, Astron, B&W, Cushc raft, Encomm, Hy
Gain , Hustler, ICOM, Kenwood , KLM, Larsen,
Miragc, Mosley; books, rotors. cable arid connec
tors. Business hours Mon.c-Sat . !O~5 , Thursday
10-7 . Closed Sun./Holidays. RIVENDELL
EI.E(.iRONICS, 8 Londonderry Road, Derry
NH 03038; (603"-34-5371 .

,

San DieRo
Hard to find parts , surplus electronics, standard line
items. Hams, hobbyists, industrial profcssionals
from nuts & bolls to laser diodes.. .Electronically
speak ing, Gateway ' s got it! M·F 9-5:30 Sat. 9-5.
GAn:WAY ELECTRONICS, 9222 Chesapeake
Drive, San DiCJ:o CA 92123; (619) 279-6802.

COLORADO

Denver
Hard to fi nd parts, surplus electronics, standard line
items. Hams, hobbyists, industrial profcssionals-c
from nuts & holts to laser diodes. .. Elcctronieally
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GAn:WAY I<:LECTRONICS, 5115 N. Federal
Blvd . 1f32, Denver CO 110221; (303) 458-5444.

Engtewocd
Rocky Mountain Amateu r/Shortwave Specialists.
Ten-Tec, Yacsu, JRC-NRD , Sony. MFJ, KLM, and
other fine gear. New and Used. Visa/MC, Amennas,
Books, and Discount Prices, too! ALLIED APPLI
ANCE & RADIO, 4253 South Broadway, EnRIe
wood, CO SOliD; Orders, /8001321 -7305; Info,
(303) 761-7305.

DELAWARE

New Ca.~t1e

Factory authorized dealer! Yaesu. ICOM, Ten-Tee,
KDK , Kenwood, AEA, Kantronics , Santee. Full
hne of accessories. No sales tax in Delaware . One
mile off 1·9S. DELAWARE AMATEUR SUP·
PLY, 71 Meadow Road, xew Ca~t le DE 19720;
(302) 328-7728.

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Imennountain West arid the best prices.
Call me for all your ham need s. ROSS DIS·
TRIBUTING , 78 S. State, Preston ID 83263 ;
(208) 852--fl830.

KANSAS

NEW JERSEY

Lyndhurst
A full service Ham Radio Store! Discount sales
and service on most major brands. Monday to Friday
!0:00am to 7:00pm. Saturday 9:00am to 3:00pm
!" mil e south of Rt.3. ABARIS SYSTEMS,
227 Stuyvesant Avenue, Lyndhurst NJ 07071 ;
(201) 939-001 5.

Park Ridge
Bergen County ' s oldest and only SWLlAmateur
dealer. Specializing in HF receiving systems, amen
nas, ham/SWL accessories, books. Kenwood, JRC,
v aesu. Icorn. I mile from Garden State Parkway
Exit 172 . Tu- Fr i 1 0~5 ; Sat 1O~3 , GILFER
SHO RT WAVE, 52 Park Avenue, Park Ridge, NJ
076..%; (201) 391-7887.

NEW YORK

Jamestown
Western New York's finest amateur radiotdeaier
featuring ICOM ~Larsen-AEA ~Ham tronics-As
tron . New and used gear. VHF COMMUNICA·
nONS. 915 North Main St., Jamestown NY
14701, (716) 664-6345.

Manhattan
Manhattan 's largest and only ham and two-way
Radio Store. Featuring MOTOROLA, ICOM,
KENWOOD, YAESU , AEA, SONY, UNIDEN,
etc. Full stock ofradios and accessories. Open7 days
M- F, 9~6 : 30 prn; Sat & Sun, 10-5 pm. We ship
worldwide . BARRY ELECTRONICS, 512
Broadway, S ew York NY 10012; (212) 925-7000.
FAX (212) 925·7lMli .

PENNSYLVANIA

Trevose
Author ized factory sales and serv ice. KENWOOD,
ICOM , YAESU, feaiur ing AMERITRON, B&W,
MFJ , HYGAIN, KLM , CUSHC RAFT, HUS
TLER , KANTRONICS. AEA , VIBROPLEX,
HElL, CALLBOOK , ARRL Publications, and
much more . HAMTRONI CS , IN C " 4033
Urownsville Road, Trevose PA 19047; (21S) 357
1400. FAX (215) 355-8958. Sales Order 1-800
426-2820.

TEXAS

Dana.~

In Dalla s s ince 1960. We feature Kenwood ,
ICOM , Yaesu, AEA , Butternut, Rohn, amateur
publications, and a full line of accessories. Factory
authorized Kenwood Service Center. ELECTRON·
IC CENTER, INC" 2809 Ross Ave., Dallas TX
75201; (214) 969-1936.

Houston
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals
from nuts & bolts to laser diodes ,.. Ejectrorucaljy
spe aki ng , G a teway 's got i t! M -F 9- 5 :30
Sat. 9~5 .GATEWAY EI.ECTRONICS, 9890
Westpark Drive, Houston TX 77063; (713)

978-6575.

Southwest Houston
Full li ne of Equipment and Accesso ries , in
hou se se rv ice, Te xa s # 1 Ten Te e Dea le r!
MISSION COMMUNICATIONS, 11903
Alief·Clodine, Suite 500, Houston TX 77082;
(713) 879-7764.

WellinKlon
We have it! ASTRON , BUTIERNUT, ENCOMM .
HEATHKIT, GOR[X)N WEST , KANTRONICS,
LASE R COMPUTERS, MFS. RADIO SHAC K.
T EN-TEe , VALOR ANTENNAS & more. Small
town service with d iscount prices. DA~DYS,

124 So. weshlngton, w elnnaton . KS. 67152,
(316)326-6314.

DEALERS
Your company name and message can contain up to 25 words for as little as $300 yearly

(prepaid), o r $175 fo r six months (prepa id ). No mention of mail -order business permitted .
D irectory tex t and payment must reach us 60 days in advance of publication. For example .

advernsing fo r the April ' 89 issue must be in our hands by February 1st. Mail to 73 Amateur
Radio, Rebecca Niemela, Box 278. Forest Road. Hancock, NH 03449.
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Part No.
F'\.·259IlJSA
83·1SP· I050
83-822
PL·2591ST
UG-115
UG-176

UG·21DIU
UG-21!l1l1
9913IPIN

Deecrlptlon
UHF Male Phenoloc , US" m&Oe
F'\.·259 Phenolic, "'mphencM
PL·259 TeRoo. Ampr.enol
UHF Male Silverteno-, USA
Reducedor RG-58
Re<l"Cet l or RG·59 & MINI 8

NMaleRG-8, 213 .214. Dena
NMale FlG·B, 213. 214, Kings
NMale Pin fo< 9913. 9086. 8214
f~s UG·21DIU & UG·2HlIU N"s

lIG-21019913 NMale for RG-8with99 13Pin
UG-21B19913 NMale lor RG-8 "'th 99n Pin
UG·146AIU NMale to 50-239, T"non USA
UG-IBBIU NFemale to F'\.·259. Telloo USA

" THIS LIST REPRESENTS ONl.Y A
FRACTION OF OUA HUGE INVENTORY"

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"

CIRCLE90 ON READER SERVICECARD

CIRCLE l1S0N READER SE:RVICE CARD

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gai1hersburg, MO 20877

(301) 840-5477
PRICES DO NOT INCLUOE SHIPPING

PRICES SUBJECT TO CHANGE
VISA. MASTERCARD, ADO 4%

UPS C.O.D. ADD $3.00 PER ORDER

Field Day AntennaPacks
·£m<rg< o~}, p'~b conu in'" f #:

QRV All B.nd kink .proof "'".••• I.d ~
lnulri·band D;p<>l.....:5k>pc' ' n 'eO na. Erne rgen 'Pack
7(J """'"~ feed l,ne. Qu,ck Launch ,)".
tem ro'proof d.ero<l . uppotllm;d, 10-10 S 9 5
-WPTecb \lao~ll . Compl Ikldy 102' Iol' •
forAc,;oo.Onepenon in U. in 15 1t:~0 S 8 91~.o,.o
miuute.. lofop.oo<51 AJJ':10 S $: H.

Fastest A'I\~nIlQs M
in th e est Antennas'lht

&>x 50062-5, Provo. UTS4605 (801) 373-6425

MEMBERSHIP APPLICATION
Name
Street
City Prov./State _

GET A BIRD'S EYE VIEW
From GratTrak 1I'~ and your IBM ~ PC
SLJCI'IRU'WO AO-IJ

BENEFITS FOR YOU
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!-----------------------------------

GrafTrak II'" provides real·time graph ic ere
play o f a fla t pro jection map that moves unde r
selected satellite/Sun/Moon/star cove rage c ircle
and updates once per second.

The Silicon Ephemeris'· g ives tabular data
ou tput to the screen, printer or disk file .
Editing . dala base update and rotator/receiver
control prog rams also included .

Requires an IBM PC, PC/XT, PC/AT, or true
compatible, an IBM Colo r/G raphics Monilor
Adaptor or true compatible, optional but recom
mended 80x87 math comp rocessor, min imum
512K RAM, DOS 2.0 0r later, and either two 360K
floppy drives or one 360K floppy and one hard
drive : the programs are not copy protected.

SEE OElA ILED PRODUCT REVIEW IN THE
APRIL '89 ISSUE OF 73.
COMPLETE PACKAGE $395 LIST.

CALL FOR QUOTATION

(7 13) 777·3 057
Silicon Solutions, Inc .

P .O. Box 74 2546
Houston, TX n274-2546

Charqeto 0VISA 0Maslercard 0AMEX 0Discover 'E~':P~":':'.=========
Card Number Signalure _

The American Radio Relay League
225 Main SI. Newington, CT. 06111 USA

$25 in U.S. $36 elsewhere (U,S. fu nds) Licensed amateu rs, or age 65 or e ver. upon submilling
erect 0 ' age, may request the special dues rate 01 $2Q in the U.S $28 elsewhere. in (U.S, tunds)
Persons age 17 and younger may q ua lity for spacial rates, write for application,

For postal purposes, fifly pe rcen t of dues is alloca ted 10 OSl. the bal ance for membership.

IBM Of . ,eg.,."", "adem.." '" IBM "",-.han. GrafT" " II .""
Silicoo EpMmeris . ","_mo," of S'Ooo'l Solut""'•• l/Ie ,

Call $
Call $

Call $
Call $
Call $
Call $
Call $

Call $
Call $

Call $
Call $
cans

JlJN's
Call $
Call s
Call $
Call $

SALE
$M1.I5
$211.15

so,..,
44995

""'"

USI
$5995

31 49.95

""""

'"629.95

5091539
4691499
409 95
429 95

'"

LIST
$473.15
$411.15

SPECIAL
1e-12AT
1e-37A

CIRCLE 272 ON READER SERVICE C....RD

tt f] IICOMI

ICOM
IC·7Bt New Oelu xe HF R,g
IC-76SGen. e vg Xcv,
K;·735 Gen. eV9 Xcv,
te-1StA Gen, Cvg Xcv,
RK.iv....
IC·R7000 25-1 300> MHz Rcvr
IC-R71 A 100 kHz·30 MHz Rev'

'"'IC·228A/H FM Mobile 25wl45w
IC·28A/H FM Mobile 25w/45..
IC-02AT FM HT
IC·2GAT 2m 7.. HT
IC·900 $i> Band Mobile

""'IC·48A FM Mob,le 25w
IC-Q4AT FM HT
IC·4GAT New6w HT
220 MHz
IC-38A 25w FM Xcvr
IC·32AT 2m17OCm HT

KENWOOD
AZ·l WIDEBANO RCVR 59995 Call S
HF Equipment
TS-940SlAT Gen. Cvg Xcvr 2449.95 Call S
T5-440SfAT Gen, Cvg Xcv, 1449.95 Call S
T$·140$ Gen, CvgXcvr 94995 Call S
VHF/UHF
TM-55AT 2m·7OCm 1.2GHz 469.95 Call $
TS-790A2m-7OCm 12GHZ 199995 Call $
TS·711A All Mode Base 25w 105995 Call $
TR·751A AI! Mode Mobile 25w 699,95 Call $
TM·231A 2m45w 459 95 Call S
TH·215A 2m HT Has II All 39995 Call s
TH·25AT 5w POC~el HT NEW 36995 Call $
TM-721A 2ml7Ocm FM Mobile 72995 Call $
TM·701A 2m17OCm Mobile 599.95 cans
TH·75A 2ml7Ocm HT '"TM-4J1A Compacl FM 35w 699.95 Call $
TH·45AT 5wPocket HT 220 MHz 389.95 Call S
TM-3530A FM 220 MHz 25.. 519 95 Call $
TM·321A Compacl 25w Mobile 469.95 Call $
TH·315A Full Featu,ed 2.5w HT 419 95 Call $

~:{;-r!I
VAESU
HF Equipment
FT·767 GX Gen. Cvg Xcv, 192900 Call $
FT·757 GX II Gen, C>'q Xcvr 1129 95 Call S
FT-747 GX New Econom,cal

Performer 889.95 Call $
FL·7000 15m·16Om AMP 199500 Call $

'"'FT-212RH NEW 2m 45w 459.95 Call $
FT·712RH 70cm 35W 499,95 Call $
FT·29QR All Mode Portable 59995 Call $
FT-23 RITT Mini HT 34495 Call S
VHF/UHF Full Duple>
FT·736R. All Mode 174995 Call $
FT470 2m17OCm HT 55995 Call $
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HOME-BREW PROJECTS Lists for
SASE.WB2EUF, Box 708, East Hamp
ton NY 11 937. BNB845

HUGE K1BV DX AWARDS DIRECTO
RY. complete rules lor over 1015 cer
tificates, 102 countries, 230 pages,
$15.50 postpaid. Ted Melinosky, 525
Foster St., South Windsor CT 06074·
2936. BNB835

QSLs & RUBBER STAM PS_ TOP
QUALITYl States. World Maps, USA.
Key. Shuttle. Globe OSLs. Report
Form Rubber Stamps. More! Samples,
$1 (Refundable with Order) , Ebbert
Graphics 0-7 , Box 70, Westerville OH
43081. BNB807

QUALITY QSL CA RDS, RUBBER
STAMPS, Envelopes and printed let
terhead. Send 45cpostage or SASE lor
samples. Large selection at attractive
prices . Sandollar Press, P.O. Box
30726, Santa Barbara CA 93130.

BNB812

WANTED; Sunair GCU·910A or GCU·
935 Antenna Coupler. Ray Dunham,
1030 Hillside Ave., Pacific Grove CA
93950. BNB790

ELECTRON TUBES; Ali types & sizes,
Transm i tt ing Rece iv ing , Mi 
crowave, .. Large inventory = same
day shipping. Ask about our 3-5OOl
special. Daily Electronics , PO Box
5029 Compton. CA 90224. 800-346
6667, BNB792

R-3 90A RECEIVER PARTS : rnrc
SASE. CPRC-26 military Manpack ne
die. 6 meter FM, with antenna, crystal,
handsel: $22.50, $4250/pair, radio
only, $9.50. Military·spec TS·352
VoitohmlMultimeter, leads , info:
$12.50. $4.50/piece shipping. $9 maxi
mum. Baytronics, Box 591 , Sandusky
OH 44870. BNB798

WANTED, MILITARY SURPLUS RA·
DID EQUIPMENT. We need ARC-l64,
ARC·102, ARC-114, ARC-115, ARC
116, ARC-150, ARC-159, ARC-182,
ARC·186, ARN'1 27 , ARN-118 , RT·
1158A, APN-195. RF HARRIS RF·280,
COLLINS 490T· l , 490T·9, 490S-1,
719A, 618M-3. 618T. 51RV·4, 51Y·7,
562. TOP DOLLAR PAID OR TRADE
FOR NEW AMATEUR GEAR. WRITE
OR PHONE BILL SLEP. (704) 524
7519. SLEP ELECTRONICS COMPA
NY, HIGHWAY 441, ana NC28763,

BNB816

HAM LOG COMPUTER PROGRAM
Full features. 17 modules. AutO-logs.
7-band W AS/DXCC . Appl e $19,95.
IBM, CP/M, KAYPRO, TANDY. CR8
$24.95. 73-KA1AWH, PB 2015, Pea
body MA 01960. BNB775

VHF TO MICROWAVE: GaAsFETs.
MMICs, t ransistors , etc, SASE ;
WA3 1AC , 7148 Mo nt a gue St. ,
Philadelphia PA 19135. BNBnl

INDIVIDU AL PHOTOFACT FOLD
ERS. #10 to #1 400, $4.00. #1401 up,
$6.00. Sam's books. $7.00. Postpaid,
Allen Loeb, 414 Chestnut Lane. East
Meadow NY 11554. BNB766

WANTED: Ham Equipment and other
properly, The RadiO Club of Junior
High School 22 NYC, Inc., is a non
prol it organization, granted 501{C)(3)
status by the IRS. incorporated with
the goal 01 using the theme 01 ham
radio to fur ther and enhance the
education 01 young people nationwide,
Your properly donat ion or l inancial
support would be greatly appreciated
and acknowledged with a receipt lor
your tall deductible contribut ion, Get
an incredible OSL for work ing our
special event- June 26. 1100 to 2100
UTC, 7.238121.395 MHz Call WB2JKJ
and the crew celebrating the lirst day
of summer vacation. Please write
us at: PO Box 1052, New York NY
10002. Round the creek Hotline: (516)
674-4072. Thank you! BNB762

HAM TRADER YELLOW SHEETS. In
our 28th year. Buy, Swap, Sell ham
radio gear. Published twice a month.
Ads quickly circulate. no long wait lor
results. Send business size SASE lor
sample copy. $13 lor one year (24 is
sues), P.O,B, 2057, Glen Ellyn IL
60138·2057 or P.O,B. 15142, Seattle
WA 98115. BNB741

HAM RADIO REPAIR, all makes, mod·
ets. axper.ancec reli able service
Robert Hall Electronics, Box 280363.
San FrenCisCO CA 94128-0363, (408)
729-8200. BNB751

SSSSS SUPER SAVINGS $SSS$ on
electronic parts, components . sup
plies. and computer accessories. Send
one dollar lor t-veer subscription to our
40-page catalogs and the ir supple
ments. Get on our mailing list. BCD
ELECTRO. PO Boll 830119, Richard
son TX 75083 or call (2 14} 343
1770. BNB749

$5 0 PACK ET DIG ICOM >64 - A
lantastic software based PACKET
system lor the Commodore 64 . Order
KIT #154 lor $49.95 or Assembly #154
lor $79.95, both include FREE DISC.
Add $3.50 s/h. A & A Engineering,
2521 W, LaPalma, #K, Anaheim CA
92801 . (714) 952-211 4, MC or VISA
accepted. BNB732

ROSS S$$$ USED June SPECIALS;
KENWOOD TH·205AT $229,90, ST-2
$69.90, TR-2400 $169.90, TS-930S W/
AT $ 1399 ,90. COLLINS KW M2
$ 49 9 . 9 0 , K W M ·380 WIFL ,NB
$1995.90. 32-S1 $249.90.ICOM U2AT
$239.90 , 701PS $109.90 , R·7000
$849 .90 . Y AES U FT -901DM/W
XF8 .9HS,XF8.9HC M $599 .90. FT
101E $499,90, FT·780R 5399,90, FTV
250 $169.90. ALL L.T.O. (LIMITED
TIME OFFER), LOOKING FORSOME
THING NOT LISTED?? CALL OR
WRITE. WE HAVE OVER 235 USED
ITEMS In stock, Mention ad. Prices
cash, F,O.B. PRESTON. WE CLOSE
AT 2 PM MONDAYS & ALL DAY
SATURDAY, ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, P.O.
BOX 234. PRESTON 10 83263. (208)
852-0830 , FAX (2 0 8 ) 852 
0833. BNBl09

CALLSIGN JEWELRY. Unique. aeau 
tiful. Free catalog: SASE. Bahr, Dept
73·6, 2535 Mariett a, Palmbay, FL
32905. BNB629

Number 35 o n yo ur Feed back card

ROSS' SSSS NEW June SPECIALS:
KENWOOD TH-215 A $309 ,90, TH
25AT $277,70, TM-721A $609.90, TS
4 40SIW A T $1229 .9 0 , T S-71 1A
$895 .9 0 , NYE· V IK ING MB-V· A
$554,90, RFM-OD3 $213,90. ICOM IC·
228H $459.90. IC-37A $348.50, rc.
32AT $539.90, IC·725 $809.90. MFJ
949C $134.90 , 986 $239.90, 1278
$224.90, YAESU FT-727R $409.90,
FT -7 47G X $669 .90 , FT-l09RH
$276.99 . FT·209RH $2 76.99, FT
73RTT $289.90, FT-33Rn $299.90,
FT· 736R $1499 ,90 , FTV-707D M
$242.90, SC-l $1 89.90. ALL L.T.O,
(LIM ITED TIME OFFER) LOOKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE. Over 8780 ham-reo
lated items in stock for immediate ship
ment. Mention ad Prices cash, F.O,B.
PRESTON. WE CLOSE at 2 PM MON
DAYS & ALL DAY SATURDAY. ROSS
DIS TR IBUTI NG CO MPA NY. 78
SOUTH STATE, (P,O. Box 234), PRE
STON 10 83263. (208) 852-0830. FAX
(208)852- 0833. BNB654

WRITTEN EXAM S SUPEREA SY .
Memory aids Irom psychologisVengi.
neer cut studytime 50% , Novice, Tech,
Gen: $7 each. Advanced, E~tra : $12
each. Moneyback guarantee. Bahr,
Dept 73-6, 2535 Marietta, Parmbev FL
32905. BNB691

DOlT REPAIR INSERTS" ICOM: BP2
$18.95, BP3 $16.95, BP5 $23,95, BP7/
BPB $28,95 , KE NWOOD: PB21
$12.95, PB24 $1995. AlD EN 300
$19.95, YAESU: FNB4/4A $32 95,
TEM PO: Sl ,2.4.5 ,15/450 $22 .95 ,
" ANTENNAS" 2MTR 518·Tel/BNC
$18.95. " MUCH MORE" sese-cea
log, PA + 6%. $3 Shipping/order. Visa
M/C + $2. (814) 623- 7000. CUNARD
ASSOCIATES, Dept. 7, A.D , 6 aox
104, Bedford PA 15522. BNB628

'N' BUY

- - - - - - - - - - - - - - ,
Barter 'N' Buy advertising must pertain to ham radio products or services,
D lndivldual (noncommercial) ..• • • ••..• • •••.. • • • •...• 50c per word I
D Commerc lal ...• • • •... • • • •... • • • •... • • • •... • • • •. Sl .50per word
Prepayment required, Count only the words in the text. Your address is I
free. 73 cannot verily advertising claims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any I
necessary corrections in the ned available issue. Please print clearly or
type (double·spaced). I

I

I

I
I
I

I

---------------~

I
I
I

I

I
I
I
I
I
I No discounts or commissions are available. Copy must be received in

Peterborough by the first of the second month preceding the cover date.
I Make checks payable to 73 Magazine and send to: Rebecca Niemela.

Barter 'N' Buy, BOll 278, Forest Road , Hancock, NH 03449.

L

BARTER

THE DX'ERS MAGAZINE Up-to-date,
rorcrmenve, in teresling. Compiled and
edited by Gus Browning W4BPD, DX
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor
mation today. PO Drawer OX, Cordova
SC 29039. BNB261

aSL CARDS- Look good with top cuen
ty print ing. Choose standard designs
or fully customized cards. Better cards
mean more re tu rn s to you. Free
broc hure, samples. Stamps appreciat
ed. Chester OSLs, Depl A, 310 Com 
mercial , Emporia KS 68801 . BN B434

SUPERFAST MOR SE CODE SU·
PEAEASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technique.
$10. Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, Dept 73-6
2535 Marietta, Palmbay FL 32905

BNB531

SB-2201221 OWNERS: 17 detailed
mods which Include 160-6 rneter cper
etcn. aSK, +enhanced p.s. 50% reo
bate for new mods submitted! 9 pages
of 3·500l tech inlo. $11 postoato.c-in
to. SASE. BOB KOlLAREK WA2S0a,
69 Memorial Place, Elmwood Park NJ
07407. BNB581

ELECTRONIC KITS" ASSEMBLIES.
For our latest catalog, SASE (45c) to:
A&A Engineering. 2521 W. LaPalma.
#K, Anaheim CA 92801. BNB624

COMMUNICATIONS BATTERIES :
CLONE ·P AC KS ! Readv-I c r -use.
ICOM : Bp·3S Ooubl e BP3 " Wall
Chargeable" $43 .95, BP5 $43 .95.
YAESU: FNB2 $21 ,95, SANTEC: 1421
44211 200 (3 Pin) $23,95, " REBUILD
ING- SEND-UR·PACK" Icom BP3
$20. BP5 $2B, BP7/8 $34, Yae su
FNB4/4A $38, Kenwood PB21 $18,
PB25/H/26 $28. T_T 2991 $29. " U·

aSLs TO ORDER. Variety of styles.
colors, card srccs. W4BPD cste. PO
Drawer OX, Cordova SC 29039.

BNB260
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100 a SL CARDS S81 Shipped post
paid. Free samples. Shell Prin ting.
KD9KW. PO Bo~ 50A. Rockton IL
61072. BNB859

WRTVH. $16. Postpaid USA. Century
Prinl, 6059 Essex Street , Dept. 73-6,
Riverside CA 92504-1588. (714) 687
591 0. BNB882

PROPAGA ~iON""db"k''''

EASTERN UNITED STATES TO :

byJim Gray WIXU
Stay Tuned

As always, tune in 10 WWV (I
use 10 MHz) at 18 minutes past
any hour for Ihe latest Solar-Fer
restrial update. In Ihe "best band
10 use" chart, the following paren
thetical notes apply: (1) try 40 or
30 meters; (2) try 15 or 18 meters;
(3) t ry 10 or 12 meters; (") try 80
meters. Notethatwith WARe bands
act ive, you may use 30 and 40
together; 10 and 12 together ; and
17 and 20 together for openings
shown on the band-l ime chart. "

c

Jim Gray WIXU
210 Chateau Circle
Payson AZ 85541

Good VHF in June
In genera l. conditio ns look

pretty good for June. with con
tinuing high Solar Flux levels and
only occasional Unsettled to Ac
tive qeomaqnefic field. HF in June
is not quite as good as during oth
er months, but exceptionally good
VHF conditions make up lor it.
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JUNE
"" MO' 'OF WCO '" '" '"1 2 3

F G G G-F

4 5 6 7 8 9 10
F F-G G G-F F-P P P-F

11 12 • 13 14 15 16 17
F-G G F F G G G-F

18 19 20 21 22 23 24
F F-G G G F F-P P P

25 26 27 28 29 30
P P P-F F F-P P

YAESU FT-570 with speaker and
mike . 80-10 meter operat ion . 560
Watts PEP. Good Working Condit ion.
5300 OB Oller. T. Gustafson. (219)
282-2695. BNB889

SUPER HAM PROJECTS & USED
GEA R LIST S ! Send SAS E t o :
WMDSO. 3037 Audrey Dr.. Gastonia
NC 28054, BNB890

SURPLUS CATALOG. 72 pages. $2.
Surplus, PO Bo~ 276. Alburg VT
05440. BNB891

220 MHz AMP WANTED. MINT EN
COMM 250 WATT MODEL ONLY.
CONTACT WA9KLZ I A.A. 4 BOX
15A, FLOWER IN 47944. OR CALL
(317)869-4073. BN8S92

JARSFEST '89, BENSON NC Oct 1.
JOHNSTON AMATEUR RADIO SOCI
ETY, PO BOX 1154, SMITHFIELD NC
27577. BNB893

RIT KITS lor most transceivers, $15.
Info only, send SASE. Loren Wallen
KA7AZM. 6323 SW. tcotn. Tacoma
WA 98499. BNB8S5

QUANTITY DISCOUNTS ON
TEKTRONIX DUAL TRACE 16 6 1
SCOPES (DC·3500 MHZ). Excellent
condit ion, $60 ea (lots 0110-$50 eaj.
Also: Hewlett-Packard Signal Genera
tors 1.6-4 GigaHertz, excellent concr
non. $50 ea (lots 0110-$40 ea). Also:
Various signal generators 1-7 Giga
Hertz. $50 ea (lots of 10-$40 eej.
F.O.B. WW5B, PO Box 460. Brook
sh i re TX 77 423. (713 ) 934 
~9. BN~

SIX ROOM APARTMENT FOR
RENT-INCLUDES TOWER AND
BEAM! In Palisades Park. NJ, one of
NYC's bedroom commun ilies. Luxury
li ving in modern two-fami ly house.
Three bedrooms. two bathrooms . lor
mal dining room, Huge rooms. Giant
closets. XYL will love it! Includes
garage. faundry room . use of back
yard. 60' toweer with rotor, tribander at
55' and 6 meter beam at 60' . Owner
moving to Florida, keeping bldg. Ask
ing $1 500. c ee Greg. WB2GMK. (201)
944-8334. BNB887

HERO JR. ROBOT WANTED- Re
search project will pay-Dr. Henry
Dobson- K3AKZ, Bloomsburg uruver
sttv.moomsburq PA 17815. (717)389
4024, BNB863

DON'T MISS THIS- Ex WWII RAF
Bomber Command R1 155 Communi
cation Receiver. Perfect condition with
c ircui ts . What offers?-Mr . Ray
Wilson,Jr.•981 N.lndependence, Tuc
son AZ 85748. BN8S84

OUST COVERS- Protect your valu
able Radio Gear. Custom made, beau
tiful fit. Send Make/dimensions. Most
Radios. $12.95. Catalog. 51. Dinosaur
Covers. 173 Foster Road . Lake
Ronkonkoma NY 11779. BNB888

HOSSTRADERS flea market returns
to Deerfield NH June 3. SASE for into.
WA1NB, RFD Box 57. Wesl Baldwin
ME 04091 . BNB864

THE NATIONAL HAM SHOPPER. A
bi-monthly buy, sell. trade publication
(starting in April). Adds are quickly an
swered and published for fast resues.
$121per year . $22.00/per 2 year sub
scription rate. Ad rates 0.30fword indi
viduals: O.90lword commercial. Send
to PO Box 1073 8. Elmwood CT
0611 0. BNB865

ANTENNA PARTS CA T A L OG ,
LOWE ST COSTS : Di polefQuad/
Ground Radial WIRE , Insulators .
FLEXWEAVE 114-168 strand, center
feeds. OPEN WIRE FEED LINE, coa x.
remote coax switches. relays. Calalog:
$2 ,00 , Dav is RF . PO ec« 230·S.
Ca r l isl e MA 0174 1. (5 08) 369 
1738. BNB866

CURRY COMMUNICATIONS proudly
introduces a complete line 01 easy 10
build kits for l.F. and 1750 meters.
Please write for brochure. Curry c om
munications, 852 North lima Street,
Burbank CA 91 505. BNB874

MACINTOSH , ATARI XL/XEfST, &
AMIGA Amateur Radio software. We
have several public domain disks
available for trade or $4.00 each. Send
business size SASE specifying com
puter tor list. Write WMEFH. PO Box
1646, Orang e Pa rk FL 320 6 7
1646. BNB877

WANTED: All types of Electron Tubes.
Call toll free 1(600}421-9397 or 1(61 2)
429-9397. C & N Electronics. Harold
aramstec n, 6104 Egg Leke Road,
Hugo MN 55038. BNB878

FOR SALE: Full size sche mati cs.
Complete sets for Ranger 4R 3300
$20.00. Ranger AR 3500-$25.00. 1.0.
Advertising. 1405 Stevenson Dr.• Suite
3 No. 694, Springfield IL 62708.

BN8S79

IBM PC, XT , AT , AND COMPA T
IBLES. Transmiller keyer and code
practice program, Features: keys any
transmitter. menu driven. 1000 cherac
ter type ahe ad b uffer , 22 p rc 
grammable messages, 1- 100 wpm
(plus selectable speed modif ications).
selectable practice programs, manual,
and much more. Nothing Compares.
100% Moneyback Guarantee. $19.95.
Same day relurn. lloyd Wilson. 44&4
N, Lakewood Dr., San Bernardino CA
92407. BNB880

EVANGELICAL PASTOR with Ad·
vanced Class license. but without ANY
gear would greatly appreciate HF
equipm ent donat ion s. Thank you.
WD9GMG, 425 East 7th Street. Blue
Earth MN 5601 3. BNB881

1989 CALLBOOKS: Until 9/1 5; North
Amer ican . $21 ; International. $23.
Both. $42. Any si ~ or more. $20. 1989
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Low Pass Design
The low-pass design of ihe AT-300 is
what you would expect from a company
where Engineering Makes the Differ
ence. The low-pass design of this AEA
tuner means harmonic attenuation for
lower TV! potential. This design also
allows matching a much wider range of
antenna impedances than the common
high-pass designs.

Larger Size
One look at the AT-300 lets you know
this tuner is different, it's bigger. While
some manufacturers promote the small
size of their tuners, AEA knows that
performance is most important. The
simple reason for the larger size is that
smaller sizes degrade the inductors' Q
(Quality factor), which results in less
efficiency. Less efficiency means that
for a given power output from your
transmitter, less power will actually get
to your antenna.

Easy Operation
The AT-300 tuner features a precision
frequency compensated dual- movement
SWR meter for ease of tuning. The high
and low power front panel switch selects
the proper range for the SWR meter. The
AT-300 is rated for 300 watt operation.
The internal balun and front panel
selector switch allows for balanced and
unbalanced outputs,

Get maximum performance from your
transceiver and antenna by using the
AT-300 antenna tuner from AEA. See
your local AEA dealer today or contact:

Advanced Electronic
Applications, Inc.
P,O, Box C-2160
Lynnwood. VVA 98036
206-775-7373

AEA Retail $249.95
Amateur Net $219.95

CIRCLE 65 O~ REA-DER SERVICE C..R[
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• BT-6 s-een AA battery case . DC-1/PG-2V
DC adapter . HMC·2 Headset with VOX
and PTT . SC-22 and SC·23 Sott case
• SMC-30/31 Speaker mics. • WR-1Water
resistant bag.

KENWOOD U.S.A CORPORATION
CO MMUNICATIONS & TEST Ea UIPMENT GROUP
p.o. BOX 22745, 2201 E.Dominguez Street
long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC
P.D. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOODOptional Accessories

- PB-5 7.2 V, 200 mAh NiGd pack lor 1.5 W
output . PB-6 7.2 V. 600 mAh NiCd pack
• PB-7 7.2 V. 1100 mAh NiCd pack . PB-6
12V,600 mAh NiCd lor swoutout e PB·9 7.2 V.
600 mAh NiCd with built-in charger . BC-lO
Compact charger . BC-M Rapid charger

.Supplied accessories: Dual band
rubber-flex antenna, PB-6 battery pack,
wall charger, belt hook,wrist strap,
water resistant dust caps.

•

Specl'icatlons and p"ces wbject ro change w,rllOllr nor,ce or ob!i[}ilrion
Complete serVICe manualS are available lor all KenWOOd lIansceivers and mosr acc essooe s

2m170cm Dual Band HT
The newTH-75A Dual Band HT
from Kenwood Is here now! Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

• Dual Watch function allows you to
monitor both bands at the same time.

• 1.5 watts on 2 meters and 70cm:
5 watts when operated on 12 VDC
(or PB-B battery pack).

• Large dual multi-function LCD
display.

-10 memory channels lor each band
stores frequency,cress,repeateroff
set, frequency step information.and
reverse.A lithium battery backs up
memories. T'WO memories for "odd
split- operation.

• Selectable full duplex operation.
• Extended receiver range :

141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Moditi
able forMARSand CAP. Permits required.
Specifications guaranteed on Amateur
bands only.)

• Uses the same accessories as the
TH-25AT (except soft cases).

• Volume and balance controls,
plus separate squelch controls on
top panel.

• Super easy-to-use! For example. to
recall memory channel. just push the
channel number!

• CTCSS encode/decode built-In!
• Automatic Band Change (ABC).

Automatically switches between main
and sub band when signal is present.

- Automatic offset selection on
2 meters.

- Tone alert system for quiet moni
toring.When CTeSS decode is on,
the tone alert will function only when a
signal with the proper tone is received.

• Four ways to scan, including dual
memory scan, with time operated or
carrier operated scan stop modes.and
priority alert.

-Automatic battery saver circuit
extends battery life.

WO
TH-75A
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