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The World Class
World Receiver

ICOM introduces the
IC-R71A 100KHz to 30MHz
superior-grade general
coverage HF receiver with
innovative features includ-
ing keyboard frequency
entry and wireless remote
control {optional).

This easy-to-use and versa-
tile receiver is ideal for any-
one wanting to listen In to
worldwide communications.
With 32 programmable
memory channels, SSB/
AM/RTTY/CW/FM (opt.),
dual VFO's, scanning, select-
able AGC and noise blanker,
the IC-R71A’s versatility is
unmatched by any other
commercial grade unit in its
price range.
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All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios Ngr

—

Keyboard Entry. ICOM
introduces a unique feature to
shortwave receivers...direct
keyboard entry for simplified
operation. Precise frequencies
can be easily selected by push-
ing the digit keys in sequence
of frequency. The frequency
will be automatically entered
without changing the main
tuning control.

Superior Recelver Per-
formance. Passband tuning,
wide t?mamrc range (100dB), a

tch filter, adjustable
AGC {Auton'latlc Gain Control)
and a noise blanker provide
easy-to-adjust clear reception
even in the presence of strong
interference or high noise
levels. A preampiifier allows
improved reception of weak
signals,

32 Tunable Memaries.
Thirty-two tunable memories,
more than any other general
coverage receiver on the
market, offer instant recall of
your favorite frequencies. Each

memory stores frequency, VFO

and operating mode, and is

backed by an internal lithium
memory battery.

Options. FM, RC-11 wireless
remote controller, synthesized
voice frequency readout,
IC-CK70 DC adapter for 12 volt
aperation, MB-12 mobile
mounting bracket, two CW/ fil
ters, FL32-500Hz

and m?"h—grade
455!(

tal filter,
44A.

Flrst in Commumcatlons

ICOM America, Inc,, 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Sulte 307, Dallas TX 75234

n y d fcc

limiting spurfous emissions. R71A1084



What To
Look For In A
Phone Patch

The best way to decide
what patch is right for you
is to first decide what a
patch should do. A patch

should:

* Give complete control 1o
the mobile, allowing full
break in operation.

* Not interfere with  the
normal operation of your
base station. It should
nal require you lo con-
nect and disconnect cab-
les (or flip switches!)
every time you wish 1o
use your radio as a nor-
mal base station.

Not depend on volume or
squelch settings of your
radio. It should work the
same regardless of what
vou do with these con-
trols

You should be able fo
hear vour base station
speaker with the patch
installed. Remember, you
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

The paich should have
standard features at
no  extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rolary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status,

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Paich. . .

e Without an
repeater.

* Using any FM tranceiver
as a base station

* The secret is a SIMPLEX
autopatch, The SMART
PATCH.

| SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
| computer style ribbon cable

expensive

| to mic audio, receiver
discriminator. PTT, and
power. A modular phone
cord is provided for con-
| nection 1o yvour phnllt' SY5s-
tem. Sound simple? .

I 1s!

B R

With CES 510SA Simplex
Autopatch, there’s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

L
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SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
- Call 800-327-9956 Ext. 101 today.

=
S

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (3053) 645-0471  Or call toll-free (800)327-9956
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~With SMART PATCH
You are in CONTROL

How To Use
SMART PATCH

Placing a call is simple.
Send  your
from vour mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmitted
from vyour base station.
Since SMART PATCH is
checking about once per
\I'l'l}n{! o see II vou want

access  code

to dial, all you have o do
is Kkey your transmitier,
then dial the phone num-
ber. You will now
the phone ring and some-
One answi'r h"l('l' Ihi' ©n-
hanced control system of
SMART PATCH s con-
stantly l'h('('klllﬂ o see if
vou wish to talk, you need
[ {¢] sil‘ll;}ly key your trans-
mitter and then 1alk.
That's right, you simply
key vour transmitter 1o
interrupt the phone line.
The base
matically stops transmit-
ting after you kev vour
mic. SMART PATCH does
not  require  any
tone equipment 1o control
your base station. It sam-
ples very high frequency
present  at your
recemners dl‘-l']il]]l“{lll}r [ (¥

hear

station  auto-

special

noise

determine il a mobile is
present. No words or sylla-
hles are ever lost

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Lise SMART PATCH for:

Muobile (or remote base)

to phone line via Simplex
base. (see fig 1.)
Muobile to Mobile via in-

terconnected

base sta-
tions for extended range,
(see fig, 2.)

lelephone line 1o mobiie
(or remote base)

SMART PATCH uses
SIMPLEX BASLE STA-
TION EQUIPMENT. Use
your ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal

use of your radio,

WARRANTY?
YES. 180 days of warran-
ty protection. You simply
can't go wrong
An FCC wpe accepted
coupler is  available for

SMART PATCH



KENWOOD

..pacesetter in Amateur radio

”'H IH :(}J{) 7930 "re mwmtwr‘\. fre-
quency offset, and oplional subtone
channels., Memanes 1-15 are for sim
plex and "normal” repeater operation
Memory pairs 16/17 and 18/19 are for
"odd-ball" splits. Memories “A" and
“B" store upper and lower band scan
limits. The radio “beeps” when
memory channel 1 is selected

The exceptional front-end selec-
tivity and sensitivity, coupled with
Kenwood's excellent audio section,
gives you lots to hear! Compact
design makes this transceiver at
home in the shack or on the go!

sovers 142.000-148.995 MHz In
5-kHz steps. Repeater offsels are
wtomatically selected in accordance
with the ARRL 2 meter band plan. The
front panel "OS" key may be used to
allow manual changes in offset

Indicates receive/transmil frequency,
frequency offset, sub-tone selection,
memory status. An LED readout indi
cates S & RF units, REVERSE, CENTER
TUNING, PRIORITY, and ON AIR

The 16-key DTMF pad can also be
used for direct frequency entry, sub
tone selection, memory address and
scan programming. The keyboard 1s
Murminated far night time use

Microprocessor technology allows
vou lo scan the enlire 2 meter band,
or just a small portion of it. Scanning
stops on the center frequency during
band scan—a Kenwood exclusive!
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VOL -8 SaL PKENWODOD 2 FM TRANSCEIV _
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; = ]P..‘t‘ mobile speaker More TR- 7650/ 7930 inf 'Il!-:ll:'l.’ is avail

o TU-79 three frequency tone unit  * MC-55 mobile microphone able from authanzed Kenwood dealers.
e P5-430 power supply e MC-46 16-key autopatch
o KPS-12 fixed-slation power UP/DOWN microphone

supply for the TR-7950 e SWT-12m, 100 W KENWOOD
e KPS-7A fixed-station power intenna tuner

supply for the TR-7930 * SW-100A/B power melers
o SP-40 mobile speaker e PG-3A noise filter T FUQ KEN,WOOD CIOMMUNICATIONS
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MFJ TUNERS

This may be the world’s most popular 3 KW roller Inductor tuner because It's small, compact, rellable,

matches virtually everything and gives you SWR

all at a great price!

Moet “*Versa Tuner V'". It has all the
features you asked for, Including the
new smaller size to match new smaller
rigs-only 10%""Wx4'2''Hx14 7/8"'D.

Matches coax, balanced lines, ran-
dom wires—1.8t0 30 MHz. 3 KW PEP B
—the power rating you won't outgrow
(250p1-6KV caps).

Roller Inductor with a 3-diglt turns
counter plus a spinner knob for pre-
clse Inductance control to get that
SWR down to minimum every time

Bullt-In 300 watt, 50 ohm dummy
load, bullt-in 4:1 ferrite balun.

MFJ-389

$32995

/Wattmeter, antenna switch, dummy load and balun —

Accurate meter reads SWR plus
torward and reflected power in 2 ranges
(200 and 2000 watts). Meter light re-
quires 12 VDC. Optional AC adapter,
MFJ-1312 is available for $9.95.

6 position antenna switch (2 coax lines,
through tuner or direct, random/ba-
lanced line or dummy load). S0-239
connectors, ceramic feed-throughs,
binding post grounds.

Deluxe aluminum low-profile cabinet
with sub-chassis for RFI protection,
black finish, black front panel with
raised letters, tilt bail,

MFJ’s Fastest Selling TUNER
mrJ-s410 $99.95

MFJ's fastest salling tuner packs In plenty of new
features. New styling! Brushed aluminum front.
All metal cabinet. New SWR/Wattmeter! More
accurate. Switch selectable 300/30 watt ranges.
Read forward/reflected power.

New antenna switch! Front panel mounted. Se-
lect 2 coax lines, direct or through tuner, random
wire/balanced line or tuner bypass for dummy load.

New alrwound Inductor! Larger more efficient 12
position alrwound inductor gives lower losses and
more watts out. Run up to 300 RF power output.

Matches averything from 2.8 to 30 MHz! dipoles,
Inverted vee, random wires, verticals, mobile
whips, beams, balanced and coax lines.

Bullt-in 4:2 balun for balanced lines. 1000 V ca-
pacitor spacing. Black. 11 x 3 x 7 inches. Works
with all solid state or tube rigs. Easy to use any-
where.

MFJ's 1.5 KW VERSA TUNER IlI
MFJ-062 52-29.95

Run up to 1.5 KW PEP and match any feedline
continuously from 1.8 to 30 MHz: coax, balanced
line or random wire.

Bullt-In SWR/Wattmeter has 2000 and 200 watt
ranges, forward and reflected power. 2% meter
movement. 6 position antenna switch handles 2
coax lines (direct or through tuner), wire and ba-
lanced lines. 4:1 balun 250 p! 6 KV variable capac-
itors. 12 position inductors. Ceramic rotary switch
All metal black cabinet and panel gives RF| pro-
tection, rigid construction and sleek styling. Flip
stand tilts tuner for easy viewing. 5x 14 x 14 in

MFJ's Best VERSA TUNER
mrs-sasc $149.95

)

MFJ's best 300 watt tuner Is now even better!

The MFJ-949C all-In-one Deluxe Versa Tuner ||
gives you a tuner, cross-needle SWR/Wattmeter,
dummy load, antenna switch and balun In a new
compact cabinet. You get quality convenlences
and a clutter-free shack at a super price.

A new cross-needle SWR/Wattmeter gives you
SWR, forward and reflected power—all at a single
glance. SWR s automatically computed with no
controls to set. Has 30 and 300 watt scalé on easy-
to-read 2 color lighted meter (needs 12 V).

A handsome new biack brushed aluminum cabl-
net matches all the new rigs. Its compact size (10 x
3 x 7 inches) takes only a littie room.

You can run full transcelver power output—up to
300 watts RF output—and match coax, balanced
lines or random wires from 1.8 thru 30 MHz. Use
it to tune out SWR on dipoles, vees, long wires,
verticals, whips, beams and quads.

A 300 watt 50 ohm dummy load gives you quick
tune ups and a versatile six position antenna switch
lets you select 2 coax lines (direct or thru tuner),
random wire or balanced line and dummy load.

A large sfficlent alrwound Inductor—3 Inches In
diameter—gives you plenty of matching range
and less losses for more watts out. 100 volt tuning
capacitors and heavy duty switches gives you safe
arc-free operation. A 4:1 balun is bullt-in to match
balanced lines.

Order your convenience package now and enjoy.

2 KW COAX
SWITCHES

MFJ-1702 ot 3t
$19.95

MFJ-1702, §19.95. 2 positions.
60 dB isolation at 450 MHz.

$29.95 mFs-1701

Less than .2 dB loss
SWR below 1:1.2.

MFJ- 1701, $29.95.
6 positions. White
markable surface

for antenna positions.

MFJ’s Smallest VERSA TUNER

coax, random wires and balanced lines contin-
uously from 1.8 thru 30 MHz. Works with all solid
state and tube rigs. Very popular for use between
transceiver and final amplifier for proper match-
ing. Etficient airwound Inductor gives more watts
out. 4:1 balun for balanced lines. 5 x 2 x 6 inches.
Rugged black all aluminum cabinet.

MFJ’'s Random Wire TUNER

X

w ::_'l:nu:m
= :

MFJ's ultra compact 200 watt random wire tuner
lets you operate all bands anywhere with any trans-
ceiver using a random wire. Great for apartment,
motel, camping operation. Tunes 1.8-30 MHz
2x 3 x 4inches

MFJ-16010
$39.95

MFJ's Moblls TUNER
— - - )

:'."'! " :'Z" '"-:
§79.95 KICRE K MK

Designed for mobile operation! Small, compact
Takes just a tiny bit of room In your car. SWR/dual
range wattmeter makes tuning fast and easy. Care-
ful placement of controls and meter makes antenna
tuning safer while in motion.

Extends your antenna bandwidth so you can op-
erate anywhere in a band with low SWR. No need
to go outside and readjust your moblle whip. Low
SWR also gives you maximum power out of your
solid state rig—runs cooler for longer life

Handles up to 300 watts PEP RF output. Has ef-
ficient airwound inductor, 1000 volt capacitor spac-
ing and rugged aluminum cabinet. 8x2x6 inches
Mobile mounting bracket available for $5.00.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping).
* One year uncondlitlonal guarantee = Made in USA
= Add $5.00 eath shipping/handling = Call or write

for free catalog, over 100 products.

MB)

MFJ ENTERPRISES, INC.
Box 494, Mississippi Stale, MS 39762

4 November 1885

TO ORDER OR FOR YOUR NEAREST [e———
DEALER, CALL TOLL-FREE w.sg“
800-647-1800 '
Call 601-323-5869 in Miss. ahd outside MasterCard
continental USA Telex 53-4590 MFJ STKV
v 104



muchas gracias

Yesterday, September 20, a massive earthquake struck Mexico City. Early reports from the networks and wire services told
of massive damage in Mexico City, with 25 per cent of the downtown area totally destroyed, and thousands of deaths and
injuries. Ships have been reported missing and a tsunami wave has severely damaged part of the Mexican coastline. All
modes of communications — save one — are down and authorities have no idea of when service might be restored.

The one mode that'’s still functioning is Amateur Radio. I've spent quite a while listening to the emergency traffic being
passed on a number of frequencies; I'm quite impressed with how effectively and efficiently health and welfare traffic is
being passed. But there’'s a personal sense of urgency to my listening this time: my youngest brother is in Mexico City,
and my family and | have no way of knowing if he’s all right.

Yes, the State Department has a hotline that we can call for infarmation. But the volume of calls received has shut
the system down. We've contacted the Red Cross, but they're too busy passing more important medical traffic.

So how do | — or others — use Amateur Radio to find out about the safety of relatives and friends? I'm afraid | really
don’t know. | usually have the world at my fingertips with just the flip of a switch and the twist of a dial. But right now
! feel just about totally helpless in trying to get the information | want.

Propagation inta the Mexico City area isn’t favorable at this time, and I'm reluctant to jump into a pife-up and add to
the confusion. But that's about the only way I'll be able to get a message to the Mexican stations. . . .

There’s got to be a better way! Would somebody please tell me what it is?

Craig Clark, N1ACH
Assistant Publisher

Craig’s inital feeling of helplessness is completely understandable. The circumstances — a natural disaster that, within
60 seconds, killed thousands, injured many, and caused catastrophic damage to buildings and other structures — is something
one doesn’t deal with on a daily basis. So it's hard to pull from your experience and function immediately.

Several things are reasonably certain: all conventional power and most telephone service is gone. Few reliable means
of communicating with the outside warld are available. This is where Radio Amateurs come in — and what a service they
provide! Just after the Mexico City earthquake, several stations were on the air. One in particular that | heard was XE1VIC,
manned by Vic and Sergio, who did a yeoman's job in passing health and welfare information, medical emergency traffic,
and high-level government phone patches.*

With this in mind, what can you do to find out about the safety of a relative or friend known to be in a particular area
when disaster strikes?

LISTEN CAREFULLY. If there's any activity from the devastated area, someone as competent as XE1VIC is likely to be on
the air. If you don't hear such a station, continue listening. Chances are good that other Amateurs, in your country will
have information and be discussing it.

IF YOU DON'T HEAR, ASK. Once again, someone will probably know something.
THINK. For the distances involved, time of day, and propagation, one particular band will be optimum. Try it. XE1VIC was
59 + into New Hampshire on 80 meters for hours.

LISTEN FOR INSTRUCTIONS. The control station will make it very clear as to how he wishes to praceed. Many stations
will be attempting to contact him. Though it may seem like contest operation at times, remember that a disaster has occur-
red, and discipline is essential.

BE BRIEF. Once you’ve gotten the traffic handler's attention, give the information required — nothing more, nothing less.
Decide beforehand how you might be able to help.

ACCEPT THE RESPONSE GIVEN. Once he contacted the requested relative or friend, XE1VIC kept his side of the conversa-
tion short and sweet. Most of the time the news was very good, and in every case he was extremely reassuring. Remember
that many other statipns are concerned about their loved ones, too.

OTHERS WILL HELP PASS YOUR MESSAGE. In this case, stations in the Houston area acted in this capacity.

Every emergency, of course, is different. These are just a few suggestions that have been applied in the past and appear

to work.
Rich Rosen, K2RR
Editor-in-Chief

Note: Craig’s brother returned home safely on September 23.

*XEIVIC was just one of many Mexican stations that should be commended. In addition, the list of U.S. and international stations that contributed to the
success of this traffic handling situation in a calm and controlled manner is long, and one we should be quite proud of — proving once again how Radio Amateurs
rise to the occasion and provide a real service.
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AMATEUR RADIO'S RESPONSE FOLLOWING MEXICO CITY'S DISASTROUS EARTHQUAKE was, in short,
simply overwhelming! ~ ATmost before the first major tremors ended, a number of Mexico City
stations were on and handling emergency traffic with the U.S. As the hours wore on and the
disaster’'s magnitude became apparent, the activity multiplied—but even after health and
welfare input began, and despite a variety of message handling techniques, turnaround was
generally quite fast. W9JUV's first two Friday afternoon inquiries came back "We're all
OK!" from XE1USA in under five minutes! Amateur Radio's media exposure was also fantastic
due to the complete breakdown in commercial communications, which left the Amateur Service
as the media's only source of earthquake news for a number of hours.

Media Abuse Of Amateur Radio Was Also Extensive, unfortunately. Not only was there the
usual "XETXX, T have Newt Newshawk of NNUT-TV in the shack to ask you some questions," but
all of the networks and news services invaded the Amateur bands for their coordination and
logistical efforts! Heard on 20 meters Sunday were equipment requests, personnel assign-
ments, even arguments about overtime and the special menu needs of a network anchor! To
its credit, NBC's Mexico City station did take health and welfare traffic and made phone
calls when not otherwise occupied; inquiries to the others triggered responses that they
were too busy on network business to make casual contacts! The FCC is very much interested
in this media incursion, and would appreciate receiving specific reports and tapes on it.

One Glaring Weakness Of Amateur Radio Was Quickly Apparent—anxious friends and relatives
of persons Iiving in or visiting Mexico City had no idea of how to locate hams willing to
relay messages. Though churches, community centers, the Red Cross, and even some Amateur
Radio dealers were often able to make referrals, what's badly needed—before another such
catastrophe strikes—is a well advertised, accessible conduit through which the public can
reach Amateur Radio operators able to communicate with loved ones abroad.

Despite Such Problems, However, Amateur Radio Has Never Served People Better or made a
deeper, more favorable Impression on the public than it has during Mexico City's agony.
"Well done!"” to all involved, both those actively participating and the many "'stand-bys."”

STATE AND LOCAL REGULATIONS MAY NOT PRECLUDE AMATEUR COMMUNICATIONS, the FCC declared
in fts September 16 deciIsion on PRB-1I Responding to the ARRL's July, 1984, request for a
Declaratory Ruling limiting local limitations on Amateur operations and stations, the FCC
affirmed "a strong federal interest in promoting Amateur communications' and cited Amateur
Radio's value in ''providing emergency communications' and "a reservoir of trained operators,
technicians and electronic experts,' as well as furthering international goodwill. In sum-
mary, they said: "State and local regulations that operate to preclude Amateur communications
in their communities are in direct conflict with federal objectives and must be preempted.”

Though They Did Not Specify Any Minimum Antenna Height, the Commission further stated,
"...Tocal regulations which involve placement, screening, or height of antennas based on
health, safety, or aesthetic considerations...must be crafted to accommodate reasonably
Amateur communications (with) minimum practicable regulation...."

Though The Lack Of A Specified Height Will Cause Some Amateurs Problems, the FCC's action
is certainly going to help the vast majority. Also not covered are Amateurs who've signed
restrictive covenants, since those are private contracts entered into voluntarily.

Congratulations To The Commissioners And FCC Staff for a courageous decision, since their
favorable ruling for Amateur antennas and operations will undoubtedly be cited by other ser-
vices who'd also like to get out from under the yoke of local regulation.

POSSIBLE FEDERAL SANCTIONS AGAINST "ELECTRONIC EAVESDROPPING" are close to being intro-
duced in the U.S. House of Representatives by Rep. Kastenmeyer. In his "Electronic Communi-
cations Privacy Act of 1985," Rep. Kastenmeyer proposes restricting the monitoring of any
transmission by '"wire, radio, electromagnetic, or photoelectric system...'" with exceptions
for communications ''readily accessible to the public,” stations for general public use,
distress signals, police or fire, and Amateur or CB stations. Penalties for commercial
violators could be $25,000 and a year in prison, others $5,000 and six months.

Though The Goal Is Almost Surely The Protection Of Cellular Radio, the effect on Amateurs
and others with a general interest in radio communications could be serious.

APPLICANTS WHO FLUNK AN AMATEUR EXAM NEEDN'T WAIT 30 DAYS to retake the exam, the FCC
decided September 16. In its decision to eliminate the waiting period entirely, the Commis-
sion agreed a delay had little benefit and dropping it could permit applicants who failed
the first day of a two-day hamfest to review problem areas for a second-day try.

DPPSL WILL BE THE CALLSIGN FOR THE UPCOMING EUROPEAN STAFFED SPACEFLIGHT, now set for
launch about October 30th on Space shuttle Flight 61-A. They will listen on 437.125,
437.175, 437.225, 437.275, 437.325, and 437.375 MHz,; transmit on 145.450, 145.475, 145,550,
or 145.575 MHz. 145.575 down, 437.275 MHz up will be the normal pair.

Rumors Of 10 Or 15-Meter Operation Still Persist at presstime; an operating schedule
for DPPSL has not yet been released.

6 November 1985



You may not be able
to solve the worlds problems.
But at least you can listen.
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The Panasonic Command Series. With double superheterodyne
tuning, you'll hear the world loud and clear.

Now it's easy to listen in on the world’s hot spots. Both the RF-B600 and the RF-B300 are packed with
With the Panasonic RF-B600 Command Series features and built to go anywhere.
FM/LW/MW/SW receiver. The Panasonic Command Series offers something
Its advanced microcomputer-controlled tuner lets for everyone. With equipment sophisticated enough to
you preset up to nine different frequencies. And reach impress the most 3 =
them at the touch of a button. Or, press the appropriate  avid enthusiast, and [e——
buttons'and tune in any desired frequency with direct- automatic features il |
access digital tuning. It'll lock right in to every signal that get you where
with a PLL quartz-synthesized tuner. Once tuned in, the  you want to be. Fast.
Panasonic double superheterodyne system helps deliver There's a whole
aclean, consistent signal. world out there -
There’s even built-in auto-tuning to let you scan the  that’s waiting to be —
shortwave band automatically, as well as manually. All heard. Tune in to it

this means you can tune in Berlin, pick up Paris, or locate  with the Panasonic .. .00 g3
London in an instant. Without dialing all over the band. = Command Series. =———==

Batteries not included.
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practically speaking
Dear HR:

Joe Carr, K4IPV, is off to a fair start
with his new column, ‘‘Practically
Speaking.” The first (September, page
67) was good reading. | have to
disagree with him, however, when he
says, ‘The first time to think about
repairs is while you're unpacking the
new rig."”’

Wrong.

The first time to think about repairs
is before the rig is bought. The un-
packing stage is too late.

Before plunking down several kilo-
bucks for one of the so-called state-of-
the-art transceivers being marketed
these days, ham operators need to
give serious, careful thought to the
crucial question of servicing and main-
taining the rig(s) under consideration.
Is that aspect of ownership going to
cost an arm, a leg and another part of
the anatomy — to say nothing of the
time spent without the rig while it is
being repaired?

Are all those gongs, whistles, and
bells really worth it? Does one truly
need rigs that scan, memorize, and do
all sorts of other gimmicks?

Two years ago two friends here
returned from a national Amateur
Radio convention, each with a new rig.
One, who purchased the latest offer-
ing from Brand X had to return the rig
to the factory once while it was still
under warranty and twice since then.
He is no slouch at troubleshooting or
repair, but the complicated circuitry
was more than he could handle.
Labor, parts, and shipping charges
thus far have totaled more than one-
third the original cost of the
transceiver, and he has been without
it almost 60 days altogether.

My second friend brought home a
shiny, new Brand Z transceiver. It was
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almost a pure vanilla rig with no gong,
whistles, or bells. It has sat in his shack
and has worked, day in and day out.
What few repairs have been needed
were done quickly, easily and inexpen-
sively. He said he decided on that rig
because of the ease and simplicity of
operation.
Practically speaking, which do you
think was the more practical?
Fred Conavita, WsQJM
Austin, Texas

audio filter design

Dear HR:

Instead of transforming the normal-
ized values of a five-branch Butter-
worth low-pass prototype design to
get a five-branch high-pass as dis-
cussed in Stefan Niewiadomski‘s arti-
cle, “Passive Audio Filter Design,"
part 2, October, 1985, a simpler pro-
cedure would be to use standard-value
capacitor {SVC) filter tables to select
an appropriate design. The fact that
the SVC capacitor design values are
exactly identical to the commercially
available standard values simplifies
construction. For example, a ‘near-
Butterworth’’ 500-ohm design with a
VSWR of 1.023 and a 3-dB cutfoff fre-
quency of 487 Hz (within 3 percent of
the desired 500 Hz cutoff frequency)
is available with standard values of
C1,6 = 0.82uFand C3 =0.334F. L2,4
= 96.2 mH. The 20-dB and 40-dB
attenuation frequencies are 330 and
214 Hz. Some SVC filter tables appear
in The ARRL 1985 Handbook, (pages
2-40 through 2-44) and a more com-
plete selection will appear in the next
edition of the Radio Handbook, edited
by Bill Orr, and to be published soon
by Howard W. Sams and Co., Inc. The
SVC filter tables were also published
in the record of the IEEE 1985 Inter-
national Symposium on Electromag-
netic Compatibility held in Wakefield,
Massachusetts from August 20-22.
ham radio readers should therefore
understand that the preferred pro-
cedure for designing simple passive LC
filters, such as generally required by
the Radio Amateur, is to use SVC filter
tables. The procedure explained by
Niewiadomski should be used only
when there is a special requirement for

a specific response type and a precise

cutoff frequency.
Ed Wetherhold, W3NQN
Annapolis, Maryland

J-pole or Zepp?
Dear HR:

K1WWT is right, (see ““J-pole or
Zepp,” Comments, ham radio, Feb-
ruary, 1985, page 8). The J-pole an-
tenna described in KD8JB’s earlier
ham radio article* is a Zepp antenna.

The Zepp aritenna, named for the
Zeppelin airship, on which it was
originally used, is not a 3/4-wave
antenna operating against a 1/4-wave
counterpoise as KD8JB mentioned in
the reply comments.

The classical Zepp antenna, now
more than 75 years old, is a full-wave
current-fed antenna with a 1/4-wave
section folded over on itself. This leads
to a 1/2-wave end-fed radiator with
1/4-wave matching transformer. The
antenna at first was a balloon antenna

fig. 1. The Zepp antenna, designed by Dr.
Hans Beggerow, was patented in Ger-
many in 1909. The illustration above ac-
companied the original patent.

(fig. 1) and looked like an inverted J-
pole dangling from the airship. In the
beginning the matching transformer
and the radiator hung in a straight line.
Later on the matching transformer was
set at right angles to the radiator. This
low-voltage input feed arrangement
was a remarkable improvement over
the dangerous practice of using a high-
voltage feed in the presence of the
oxyhydrogen-gas with which the bal-

loons were filled.
Alois Krischke, DJOTR/OESAK
Munich, West Germany

*See “All-metal, 2-meter J-pole Antenna,”’ ham radio,
July, 1984, page 42.
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THE LUXOR 9900 KNOWS

Where all the satellites are

Up to 36 satellite locations can be programmed for instant recall.
The antenna controller is integrated into the satellite receiver. The
hand-held remote control activates a 3-speed actuator action
which precisely locates the satellite and fine tunes the antenna
position for maximum signal reception.

Where dall the channels are

Every channel on every satellite is individually factory programmed
prior to delivery. All audio and video information is ready for recall
automatically. As new channels are added they can be added to the
program. The 9900 is ready to receive individual channel selection
information for up to 864 separate selections.

All about stereo Hi-Fi sound

5 audio modes, factory programmed to individual transponders,
deliver the right sound system automatically when a channel is
selected. Dozens of audio subcarriers can be added to the
program for audio only hi-fi enjoyment (including Dolby® Noise
Reduction) in addition to television.

ALL YOU NEED TO KNOW IS
WHAT SHOW YOU WANT TO WATCH -
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NOW LUXOR HAS UNIFIED SATELLITE,
VIDEO, AUDIO AND COMPUTER
TECHNOLOGY IN A SINGLE INTEGRATED
HOME SATELLITE TV SYSTEM
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The Luxor Model 9995 Block Satellite Receiver is designed and built to
function as an add-on receiver to Luxor 9900 multiple TV's installations.
A ammmmwm selection for TV's located throughout the house. The 9995 can also be used
- tronic technology since 1923. - asa stand-alone receiver for both C-Band and Ku-Band reception.
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LUXOR HAS ADVANCED THE
STATE-OF-THE-ART TO THE POINT
OF ELEGANT SIMPLICITY FOR THE
CONSUMER AND THE TECHNICIAN

Each electronic innovation is incorporated to aid ease of operation, assure high performance reliability, and maintain outstanding quality of both picture and sound

9900 Block Receiver

Control Functions

+ Integrated satellite receiver and antenna controller.

» (-band (4 GHz) and Ku-band (12 GHz) capable.
Remote control switchable

= Satellite direct access.

= Transponder direct access.

+ Built-in A/B switch.

+ “Normal" button return to factory pre-set values

+ Built-in polarotor drive

* Built-in RF modulator

= Non-volatile memory unaffected by power outages.

* Remote sensor interface.

Programs

+ Factory programmed for individual transponders on
each satellite

+ Automatic correct audio system factory program-
med for each satellite and each transponder.

+ Program capacity up to 864 individual selections,
audio video matched and fine tuned.

+ Self-diagnostic microprocessor.

+ LED display of satellite, channel, audio system and
signal strength

Video Functions

+ Luxor Micro- Step™ tuning system (LMS)

= Baseband audio and video output for VCR or monitor.

+ Baseband input for other video sources

* Built-in polarity control

+ Built-in programmable Tl filter,

+ Raw video (unfiltered, unclamped) for descrambler
connection.

Audio Functions

+ Audio subcarrier frequency read-out.

* Wide/Narrow Bandwidth selection

+ Remote audio volume control

+ Remote stereo balance control

+ Remote Dolby® on/off

+ 5 audio modes=2 mono, 2 matrix, and discrete
stereo. Automatic multiplex selection.

* Built-in stereo processor

+ Direct loudspeaker drive

9902 Remote Sensor

* Controls satellite system from any room
* Low-cost add-on for other TVs
» Comes complete with hand-held IR remote control.

9901 Remote = ontrol

+ Full-function, color-coded
IR wireless remote control

+ Remote ON/OFF

+ Discrete parental lock-out for individual channels

+ Remote mute

+ Volume control

+ Stereo balance

+ Channel UP/Down

+ Video fine tune

+ Audio fine tune

= Antenna fine lune.

» Satellite selection.

+ Channel selection.

+ Divided into 4 easy-to-read segments: Satellite
selection, channel selection, tuning functions,
swalchlqg functions.

9904 Actuator Interface

+ 36V power supply to antenna drive.
+ Surge protected.

+ Voltage spikes protected

+ Design coordinated with 9900

+ Can be wall-mounted out of sight

9906/9907 Stereo
Loudspeakers

+ Passive or active models
+ Up to 40 W per channel
+ 3 elements per side; tweeter, mid-range and wooler.
+ Magnetic shielded
+ Automatic ON/OFF
+ LED indicators; standby and active.
+ Complete with line cable feed
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9995 Block Satellite
Receiver

+ Add-on “slave” to 9900 multiple TV's installations.

+ Can function as a stand-alone block receiver;
C-band and Ku-band reception

+ Manually operated channel selection

+ Video fine tune. AFC defeat

+ Built-in V/H switch

+ Built-in antenna switch lor satellite or local
reception

+ Preprogrammed audio frequencies 6.2 and 6.8 MHz.

+ Audio frequency selection 5.0 to 8.0 MHz

+ Wide/narrow audio bandwidth selection,

+ Raw video output (unclamped, unfiltered) lor de-
scrambler connection

+ External TI filter input.

+ Skew control

+ Polarotor One control output

+ Denotes new features available
only on 9900 series products

Luxor High-Performance
Microwave Block
Downconverters

Designed and constructed for continuous refiable per-
formance, each Luxor unit is individually inspected
and tested against all specification requirements. The
Block Downconverter (30 dB gain min.) is used in
conjunction with an LNA. The LNB Block Down-
converter (60 dB gain min ) is an LNA and a Block
Downconverter in one compact package. Each unit is
weather-tight, rust-proof and fully warranted.

Luxor Sales And Technical Services
Throughout America

1-(800)245-9995

Canada: Evolution Technology (416) 335 4422
Mexico: Klan SA 52 83 789 015

[uxan‘

Luxor (North America) Corp.
600 108th Ave. N.E, Bellevue, WA 98004



a compact
75-meter monoband transceiver

Modular design
yields 30 watts PEP
and high performance

This article describes a compact monoband SSB
transceiver that employs broadband techniques, IC
building blocks, and an FET power chain. A detailed
block diagram that shows all module interconnections
is shown in fig. 1. As an extension of an earlier receiver
project, the design provides all of the basic features
required for convenient operation.' The receiver sec-
tion offers excellent sensitivity and selectivity, audio-
derived AGC, an S-meter, headphone or speaker
operation, and above-average audio quality. The
transmitter has amplified ALC and delivers 30 watts
PEP to a 50-ohm load. The completed package is
about the size of a 2-meter FM transceiver, measur-
ing2 x 5 x 6inches (6 x 12.7 x 15.26 cm) and
weighing about 2 pounds (1 kg).

circuit description

The transceiver employs a single conversion fre-
quency plan with a 9-MHz IF and a 5.0-MHz VFO.,
Receiver preselection is provided by a two-section
bandpass filter (see fig. 2). Additional HF rejection is
obtained from the transmitter's low-pass filter.
Receiver mixer U1 is an active DBM which has been
biased for maximum gain. Mixer output is fed to crystal
sideband filter FL1 through a simple diode switching
network.

IF stage U2, shared by the transmitter, provides 45
dB of gain with an AGC range of about 70 dB. Gain
for the entire receiver is controlled via U2's AGC line.
Automatic control is audio-derived from the output of
audio amplifier U4. Manual control is provided by a

voltage divider circuit. During the receive cycle, the
two control voltages are gated onto the AGC line
through diodes. The output of IF amplifier U2 is
simultaneously fed to product detector U3 and trans-
mit mixer U7. U3, an active DBM product detector,
provides audio detection and additional system gain.

Since gain is controlled exclusively through IF ampli-
fier U2, audio amplifier U4 operates at full gain (see
fig. 3). U4 provides 400 mW of output — more than
enough to drive the transceiver’s small built-in speaker.
Attenuation is provided for speaker protection and for
headphone operation.

AGC voltage is sampled from the output of U4,
detected, and fed to DC amplifier Q1. The RC time
constant of Q1 is switched to provide slow release time
during receive, and fast release time during transmit.
Q2 provides additional amplification of the control
signal, sets the AGC threshold for U2, and drives meter
M1. M1 functions as an S-meter during receive and
as an ALC indicator during transmit. The entire
receiver section operates from a 12-volt source with
an average current drain of only 50 mA on receive.

A small heatsink is sufficient for intermittent SSB operation,
but area should be increased for CW operation. Mounting FL1
on rear panel saves internal space.

By Rick Littlefield, K1BQT, Box 114 Barrington,
New Hampshire 03825
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fig. 1. Module interconnections

Low-Z microphone amplifier U5 is a standard op-
amp circuit which develops the necessary audio
voltage to drive balanced modulator U6 (see fig. 4).
Like all other mixing devices in the transceiver, U6 is
an active DBM. Provisions are made to unbalance the
device when carrier is needed for RF chain or anten-
na tuner adjustment. The output of U6 is fed through
a diode switching network to sideband filter FL1 and
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IF amplifier U2. As noted earlier, ALC voltage is
applied to U2 during transmit to maintain high trans-
mitter output without driving the RF chain into
saturation.

Transmit mixer U7 combines the IF signal from U2
with VFO drive to produce 75 meter output {a CW-
only design would substitute BFO drive for the IF
signal). The output of U7 is buffered and amplified by
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fig. 2. Receiver module. All phasing and combining of transformer leads is done via the circuit board layout. Transformer

Receiver, exciter, and audio modules are located in the top
compartment of the cabinet. VFO is in a separate front
compartment.

.

pre-driver Q3 (see fig. 5). If CW operation is antici-
pated, keying can be added to this stage by simple
modification. Qutput can be reduced for QRP opera-
tion by adjusting the bias on gate No. 2. The output
of Q3 is filtered by a two-section bandpass filter. Driver
04, an inexpensive HEXFET, develops 300 mW PEP
— enough power to drive PA Q5. A three-element low-
pass filter reduces harmonic content prior to final
amplification

The final amplifier Q5 is a Motorola T-MOSFET
operating in class AB (see fig. 6). At 4 MHz, this 28-
volt device operates at approximately 70 percent effi-
ciency, provides 20 dB of gain, and delivers 30 watts
PEP into a 50-ohm load. The output of Q5 is trans-
formed to 50 ohms through 4:1 balun T5 and fed into
a 7-element Chebyshev low-pass filter. A diode detec-
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fig. 3. Audio amplifier/ALC-AGC.

tor at the LPF input samples amplifier output for ALC
(see fig. 7).

All transmit and receive mixing functions are han-
dled by active DBMs, devices which require no more
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fig. 5. Driver/BPF module.

than 100 mV of injection. Consequently, drive de-
mands on the VFO and BFO are minimal. VFO Q6 is
a popular Hartley JFET circuit which is buffered by
source follower Q7 (see fig. 8). An optional VFT con-
trol aids fine tuning. BFO Q8 is a simple unbuffered
crystal oscillator (see fig. 9). If the transceiver is
modified for 20 or 15-meter operation, the BFO out-
put should be carefully matched to its load and filtered
for harmonic content.

The PA is the only stage requiring a 28-volt source.
An on-board monolithic voltage regulator reduces sup-
ply voltage to the other stages. The compact 28-volt
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lCOM's commercial
quality scanning
receiver...Top
quality at a gem
of a price. ’

ICOM introduces the
IC-R7000 advanced technol-
ogy 25-2000MHz* continu-
Ous coverage communications
receiver. \With 99 owner pro-
grammable memories, the
IC-R7000 covers low band,
aircraft, marine, business, FM
broadcast, amateur radio,
emergency services, govern-
ment and television bands.

Keyboard Entry. For
simplified operation and quick

fh} ’6\"’* ) ‘-f\ "( ik

tunirlg, the IC-R7000 features
direct keyboard entry. Precise
frequencies can be selected by
pushing the dlrglt keys in se-

quence of the frequency or by
turning the main tuning knob.

99 Memories. The
IC-R7000 has 99 memoaries
available to store your favorite
frequencies, including the
operating mode. Memary
channels may be called up by
simply pressing the Memory
switch, then rotating the
memory channel knob, or by
direct keyboard entry.

Scanning. A sophisticated
scanning system provides
instant access to most used
frequencies. By depressing
the Auto-M switch, the

IC-R7000 automatically memo-
rizes frequencies in use while
the unit is in the scan mode.
This allows you to recall

frequencies that were in use.

Other Outstanding
Features:

& FM wide/FM narrow/AM/
upper and lower SSB
modes

# Six tuning speeds: 0.1, 1.0,
5, 10, 12.5 or 25KHz

* Dual color fluorescent dis-
play with memory channel
readout and dimmer switch

® Compact Size: 4-3/8"H
x NA"W x 10%"D

¢ Dial lock, noise blanker,
combined S-meter and
center meter

NE NE Ae e

* Optional RC-12 infrared
remote controller

& Optional voice synthesizer.
When recording, the voice
synthesizer automatically
announces the scanned
signal frequency.

*Specifications guaranteed
from 25-1300MHz. No addi-
tional module required for
coverage to approximately
2.0GHz.

See the IC-R7000 receiver
at your local authorized ICOM
dealer. Also available is the
IC-R71A 0.1-30MHz general
coverage receiver.

ALL THIS AT A PRICE
YOU'LL APPRECIATE.

First in Communications

ICOM America, Inc., 2380-116 Ave NE, Bellevue, \WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas,"TX 75234
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations Iimiting spurious emissions. R7000885
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fig. 10. Thetransceiver's compact power supply measures only
4x3~3 inches (10x7.6 x 7.6 cm). The design is simple, and
can be built entirely from off-the-shelf Radio Shack com-

ponents.
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fig. 12. Transceiver on-board regulator.
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external power supply and schematic shown in figs.
10 and 11, respectively, was built from off-the-shelf
Radio Shack components. The output of transformer
T1 is bridge rectified, filtered, and regulated by pass
transistor Q1. Adjustable regulator U1 drives the base
of Q1 to set output voltage and to provide additional
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electronic filtering. An on-board regulator is also incor-
porated in the transceiver (fig. 12).
construction

The boards for this project were laid out in modular
strips to facilitate modification during the design pro-
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fig. 14. Audio/AGC module.

Bottom view shows BFO, driver, and low-pass filter modules.
Voltage regulator is mounted on the side of the case. A 4PDT
relay for T-R switching simplifies circuit design and reduc
receiver power consumption.

cess. To make the job of interstage wiring easier, the
exciter and receiver strips were later joined together.*

20 November 1986

Figures 13 (receiver module), 14 (audio/ AGC mod-
ule), 15 (exciter module), 16 (driver/bandpass filter),
17 (MRF-138 final amplifier module), 18 (low-pass filter
board), 19 (VFO module), and fig. 20 (BFO module)
show the printed circuit board patterns and compo-
nent layouts.

Board assembly is routine, but a few specific points
deserve mention. The boards were designed around
miniature parts. Substituting 1/2-watt resistors, high-
voltage capacitors, and other large components can
quickly result in overcrowding. Since the parts den-
sity is quite high, double-checking parts placement
against the schematic or a layout is also
recommended.

Use care when winding toroidal transformers and
chokes. Most FT (ferrite) cores have rough edges that
can easily abrade the insulation from enamel covered

*A complete kit containing all parts, etched pre-drilled circuit boards,
punched, painted enclosure, and assembly manual is available from Radiokit,
Box 411, Greenville, NH 03048
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9 MHz CRYSTAL FILTERS

April Band-

MODEL cation width Poles Price
XF.9A 558 24 kHz 5 $53.15
XF-9B S58 2.4 kHz 8 72.05
XF-98-01 LSB 2.4 kHz 8 95.90
XF-98.02 use 24 KHz 8 95.90
XF-88-10 SSB 24 kHz 10 125.65
XF-9C AM 3.75 kHz B 77.40
XF.8D AM 50 kHz 8 77.40
XF-9E FM 12.0 kHz 8 77.40
XF-9M cw 500 Hz 4 5410
XF-9NB cw 500 Hz a8 95 90
XF-8P CWwW 250 Hz A 131,20
XFa10 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS

XF107-A NBFM 12 kHz &8 $67.30
XF107-B NBFM 15 kHz B 87.30
XF107-C WBFM 30 kHz 8 67.30
XF107-D WBFM 36  kHz 8 67.30
XF107-E Pix/Data 40  kHz 8 67.30
XM107-504 FM 14  kHz 4 30.15

Export Inquiries Invited Shipping $3 75

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M nig on other VHF or UHF bands

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMk 1691-137 $249 95
1296 MHz GaAsFET MMEk1296-144G 149 95
432/435 MMc432-28(5) 74,95
439-ATV MMc439-Ch x 89.95
220 MHz MMc220-28 74,95
144 MHz MMc144-28 59.95

Options: Low NF (2.0 dB max., 1 25 dB max ), other bands & IF's available

LINEAR TRANSVERTERS

1296 MHz 1.8 W oulputl, 2M in MMI11296-144-G $299.95

432/435 10 Woutput, 10M in MMI432-28(5) 260.95

144 MHz 10 W output, 10M in MML144-28 179.95

Other bands & IFs avallable

LINEAR POWER AMPLIFIERS

1266 MHz 20 W output UP1296-20-L 439 95

4321435 100 W output MML432.100 369 95
50 W oulput MML432-50 199 95
30 W oulpul MML432-30-LS 209 95

144 MHz 200 W oulpul MML144-200-5 37495
100 W output MML144.100.LS 239.95
50 W oulpul MML 144-50-5 14995
30 W output MML 144-30-LS 109.95

All models include VOX T/R switching - ™

“L models 1 or AW drive, others 10W drive
Shipping: FOB Concord, Mass

ANTENNAS

420450 MHz MULTIBEAMS - 108

28 Element 7O/MBM28 12 dBd TATG9e- 53995
48 Element 70/MBMA4B 157 dBd 2525 589 95
BA Element TOIMBMBS 18 5 dBd 09550~ B9.95
144.148 MHz J-S5LOTS

10 + 10 Twist 10XY/2M 11 3 dBg 6995
UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi $49 95
1650-1750 MHz 29 loops 1691-LY 20 dBi 59.95

Order Loop-Yagi connector extra Type N $14.95 SMA $5.95

Send 44¢ (2 stamps) for full details of all your VHF & UHF
equipment and KVG crystal product requirements

— -

(617) 263-2145
: SPECTRUM
NTERNATIONAL, INC.
Post Office Box 1084
d, MA 01742, U.S.A.
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a
ADJUST

Excepl as indicaled, dacimal
raluen ol capacitance are in micio
farads (,FL others are in picofar
adw (pFi; resistances are in ghme
k = 1.000 M = 1,000,000

40 turns No. 28 on T50-2
40 turnd No. 28 on T50.2, isp i 11
21 turna No. 24 on T50.2

40673

IRFD.123

10 turns Ne. 28 on FB43-B01

fig. 16. Driver/bandpass filter.
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wire. Prepare all FT cores in advance by smoothing
the corners and applying two coats of clear nail polish
(T cores are usually epoxy coated and require no
preparation). Since most toroid devices have delicate
leads that are easily broken, they should be mounted
last and glued securely to the board with Ambroid™

cement.t

172, a 10.7 MHz 10 mm green-core transformer, is available from Morning

Distributing Co., P.O. Box 717, Hialeah, Flonida 33011
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The transceiver can be packaged to suit the builder. The larger
cabinet shown here provides more panel space and room for
a larger speaker.

Because the VFO circuit is vulnerable to thermal and
mechanical instability, its construction requires special
attention. These hints should be followed to insure sat-
isfactory performance:

e Use NPO capacitors in the tank circuit wherever
possible — the thermal characteristics of silver mica
capacitors are often unpredictable.

* To immobilize VFO inductor windings, dip or paint
the coil in clear nail polish and sandwich it to the board
between fiber washers with a non-inductive screw.

e To insure smooth tuning, the main VFO variable
should be a ball-bearing design with either a built-in
or external reduction drive.

¢ The calibration trimmer should be a miniature air-
variable (ceramic trimmers drift).

* When installing the VFO module, make all leads
connecting external VFO components as short and
rigid as possible.

¢ To avoid thermal instability, locate the VFO away
from heat-generating stages such as the PA and the
voltage regulator.
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fig. 18. Low-pass filter board.

¢ Shield the VFO compartment against strong RF
fields.

* Locate the transceiver's T-R relay away from the
VFO compartment. If located too close, the relay’s
magnetic field will produce an unwelcome frequency
shift.

The only other stage requiring special care during
construction is the final amplifier. To prevent the possi-
bility of VHF parasitics, strip-line construction is used
and components are soldered directly to the top of the
board. To insure strong solder connections, each lead
should have a short 90-degree bend at its end in order
to make flat contact with the board’s surface. The
transistor should be mounted first. The MRF-138 is an
unprotected MOS device, and | recommend using a
grounded iron and wrist-strap to prevent static build-
up during installation. Once the module is completed,
the circuitry will protect the device.

The transceiver cabinet is a bi-level design fabricated
in a custom sheet-metal shop. While this packaging
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contributes to the appearance and small size of the
finished unit, much simpler cabinetry is perfectly
acceptable as long as a few basic conditions are met.
First, all recommendations to insure VFO stability
should be observed. Second, the PA module should
be mounted to the inside of the back panel with a
suitable external heatsink provided on the opposite
side. Additional heatsink area is required for extended
phone, RTTY, or CW operation. Finally, the VFO and
BFO should be fully shielded.

In any modular project, interstage wiring can be-
come a nightmare if the wire is prone to breakage or
is difficult to handle. Selecting only highly flexible
small-diameter wire and shielded cable keeps inter-
stage harnesses small and manageable. | have found
that lavalier microphone cable is smaller and much
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easier to handle than RG-174 miniature coax. Mount-
ing boards on 1/4-inch standoffs also contributes to
a neat layout, since this provides space for interstage
wiring to pass underneath. Once the modules are
mounted and interstage wiring is completed, testing
and alignment can begin. Power distribution and T-R
switching should be thoroughly checked first, since
an error here could damage components.

alignment

Fixed capacitor values in the VFO tank may require
some sybstitution to establish the desired operating
range (5000 kHz to 5200 kHz for 4000 to 3800 kHz oper-
ation). Once this range is established, a tuning dial can
be calibrated. A frequency counter facilitates the cali-
bration process. Once the VFO dial is calibrated, re-
ceiver alignment can proceed. Use fig. 21 to locate
the calibration and alignment controls.

a Connect the receive and transmit mixers to the VFO,
and adjust Rygg for 100 mV RMS output.

» Connect the product detector and balanced modu-
lator to the BFO, and adjust Cggg for an operating fre-
quency of 3001.5 kHz. Adjust Rggo for an output of
100 mV RMS.

e Set the receiver AGC threshold by adjusting Rygy
for 5 volts as measured at TP1, Zero the S-meter via
Rzro-

e Set the receiver gain fully clockwise for maximum

gain and adjust IF transformer T2 for a peak in back-
ground noise.

* Connect a 50-ohm antenna and tune the VFO to
3900 kHz. Peak bandpass filter trimmers C1 and C2
for maximum sensitivity.

The receiver should now be fully functional. Check
AGC action by tuning in an extremely strong SSB sig-
nal. If the audio cracks and distorts at full gain, the
AGC is under-controlling IF stage U2. Increase AGC
gain via Ragc to eliminate this condition. If the audio
“pumps’’ on voice peaks or motorboats with no signal,
the opposite conditions exist and AGC gain should be
decreased. Meter sensitivity control Rggy should be
adjusted so that extremely strong signals register in
the upper 10 percent of the scale.

To prepare for transmitter alignment, disconnect the
28-volt supply line from the final amplifier board. Ter-
minate the output of the driver with a 47-ohm resistor
and connect a scope across the termination.
Microphone gain Ry c should be set fully off, and pre-
driver gain Rppy set to the middle of its range (maxi-
mum gain). Tune the VFO to 3900 kHz.

* Key the transmitter and activate the carrier insert
switch. Adjust IF transformer T2 and bandpass filter
trimmers C3 and C4 for maximum output.

* Key the transmitter and adjust Rgap for minimum
carrier output. A receiver tuned to the output fre-
quency may provide a better null indication.

* Connect a 500-ohm dynamic microphone and ad-
vance Ry to 75 percent. Speak into the microphone
and watch the scope for signs of instability (“grass’
or parasitic oscillations on the waveform). The pattern
may show flat-topping on voice peaks, since the ALC
is not yet functional.

If instability or parasitics are observed, find their
source before going on. Check the RF amplifiers in
isolation, and check IF amplifier U2 (reducing the value
of the 10-kilohm resistor across the primary of T1
should tame unstable operation in U2). If operation
is normal through the driver stage, alignment can
continue.

* Connect the 28-volt supply line to the final amplifier
board through an ammeter. Short the amplifier’s in-
put terminal to ground. Key the transmitter, and ad-
just Rger for an idling current of 250 mA. Note that
this adjustment is sensitive to changes in supply
voltage. If the power supply voltage is changed signifi-
cantly at a later date, the bias should be re-set.

* Remove the driver termination, unshort the input
to the PA, and hook up the driver. Connect a 50-ohm
dummy load to the output of the transceiver. Place
a single turn pick-up loop through balun T5, and con-
nect it to the scope. The driver low-pass filter and
bandpass responses are shown in figs. 22A, B.
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* Key the transmitter and speak loudly into the
microphone, adjusting Ra ¢ for maximum transmitter
output. The scope pattern should show flat-topping
on voice peaks. If saturation does not occur, increase
microphone gain until it does. If the final cannot be
saturated, system gain is low and a problem exists
(check the AGC threshold volitage at TP1 first; if set
above b volts, transmitter gain is reduced).

e To set ALC level, close-talk the microphone and ad-
just Rapc to the point where flat-topping just disap-
pears. The ALC meter should deflect past mid-scale
on voice peaks and a power meter should indicate an
average output of 10-15 watts.

This completes transceiver alignment.

performance

The transceiver was tested to see if performance
approximated industry standards and met FCC regula-
tions for spectral purity. Receiver noise floor was
measured at — 120 dBm. Selectivity reflected the
published specifications of filter FL1. AGC held a 60
dB change in signal strength to a 3 dB change in audio
output. AGC attack was a bit slow, resulting in some
audible “‘cracking’’ on extremely strong signals. This
condition is not uncommon in simple audio-derived
systems. Overall receiver audio quality was judged ex-
cellent when compared against a popular imported
multi-band transceiver. Tests for receiver intermodula-
tion distortion were not conducted.

At 30 watts PEP output, transmitter IMD was meas-
ured at —30 dB. Second and third harmonics were
—47 dB and —55 dB, respectively. Saturation oc-
curred at 35 watts PEP. Transmit audio reports were
generally excellent, but microphone selection was an
important factor. Low-Z broadcast dynamics produced
the best overall quality, but an inexpensive mobile
microphone provided a bit more ‘‘punch’’ under diffi-
cult band conditions. The MRF-138 final amplifier sur-
vived open and shorted port conditions without
damage, indicating acceptable immunity to high SWR.

operation

The transceiver's small size makes it a natural for
traveling, or for use as a second station at home. Mine
resides in a corner of the family room on a small writing
desk, close to the wood stove, kitchen, and other
comforts of home. On-air performance has been very
gratifying. Using an inverted-V antenna at 50 feet, |
have worked all U.S. call areas, operated contests,
controlled nets, and elbowed my way through even-
ing QRM with excellent regularity. In evaluating the
transceiver’'s effectiveness, it is important to remember
that dropping transmitter output from 100 watts to 30
watts reduces the received signal less than 1 S-unit.
Under most band conditions, this is not significant.

conclusion

My goal was to design and build a simple mono-
band SSB transceiver that would be compact, easy
to replicate, and powerful enough to provide reliable
communication on 75 meters. Off-the-shelf compon-
ents and contemporary design techniques were em-
ployed wherever possible to make the job easier. The
transceiver described in this article is my third, and
carries with it the experience of the first two. With
minor modifications, the design should be transferable
to other bands. | hope this article will encourage others
to take the plunge and build — there’s no magic in-
volved, and the enjoyment that comes from operating
a homebrew rig is fantastic.
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PACKET RADIO...
... THE FASTEST GROWING PART OF
AMATEUR RADIO TODAY
is already providing high speed, error free, communications on many
amateur bands for qso’s, data transmission, emergency traffic, dx’ing,
traffic nets, mailboxes, endless experimentation, and soon...
satellite operation. e = A

networks continue to grow, as does the number
of hams who enjoy this new and exciting. mode.
The increasingly popular PACKETERM IPT is
contributing to phenomenal growth in amateur
packet radio by providing a full function packet
terminal in a compact, portable unit...

ALL YOU NEED FOR PACKET OPERATION
IS A PACKETERM IPT AND YOURRIG !

pesigned for true portability, the IPT is equally at home in your ham shack or
(with its optional carrying case) treking in the country for battery powered
hilltopping!

Asingle cable connects to your transceiver....thats all there is to it!

Use it with your base station, mobile, or with your HT on that hilltop!!!

FEATURES: * *9inch portable terminal and full function tnc combined
* * 66 commands available - the most widely used, field proven
programming .
* * Built-in LSI modem ; 300 or 1200 baud, 200 or 1 kHz audio shift
* * stores setup parameters with power off - uses lithium battery
* * custom “beacon” text -- your call, qth, etc. in permanent memory
* * 74 key, full travel keyboard with 14 function keys for commands,
calls, etc.
* * printer port - RS232C serial
* * optional printer, carrying case, and dcadaptor (13.8 VDC)

22

g‘P&cketerm‘ PRICES: IPT COMPLETE $995

Box 835, Amherst, NH 03031 PRINTER $349

(603)-673-6630 DC ADAPTOR $125
TNC (BOARD ONLY)  $275

28 November 1985



high stability local oscillators
for microwave receivers
and other applications

Phase-locked approach
offers greater stability

This article describes a reliable phase-iocked loop
originally designed for the first conversion of a radio
astronomy microwave receiver' applicable for general
microwave receiver use and to other HF, VHF, and
UHF phase-locked applications as well.? Its design
evolved from one of my earlier efforts incorporated in
a fully synthesized, general coverage HF transceiver
as shown in fig. 1.

Local oscillators used for conventional microwave
(TVRO) such receivers are usually open loop and are
installed outdoors as part of the first converter, known
as the ""head end’” and located at the feed point of
a parabolic dish antenna. They normally exhibit gross
frequency instability (typically + 1.5 MHz) due to their
free running characteristics, which are affected by am-
bient temperature changes as well.

The two types of open-loop local oscillators most
commonly used for this application are the free run-
ning tuned cavity and the crystal controlled multiplier
type. This article deals with the second approach,
which allows an already-clean multiplier chain to lock
on a much more stable reference frequency strategi-
cally located away from the elements. Consequently,
the unit can be used under varying temperature condi-
tions and will follow a remote reference source kept
indoors for good stability.

The synthesizer uses a simple version of a type-one
crystal-controlled phase-locked-loop operating at 88
MHz.3 Its output is divided by a fixed modulus divider

involving emitter-coupled-logic (ECL) and transistor-
transistor-logic (TTL) circuits. The division number NV
is fixed at 88 and followed by an exclusive OR digital
phase detector that closes the loop through a simple
low-pass filter as shown in fig. 2.

In order to obtain the desired microwave frequency,
the output of the oscillator running at exactly 88 MHz
is used to drive a times-12 multiplier such as described
by Paul Shuch, N6TX.* Other multiplications are possi-
ble for even higher frequencies. The reference fre-
quency can be supplied to the synthesizer from the
back end of the receiver via fiber optics or coaxial cable
communication links (depending on the distance; digi-
tal line drivers may be required in the latter). With this
approach, a remotely located temperature-compen-
sated crystal oscillator (TCXO) that acts as a time base
will maintain the short and long term frequency stabil-
ity of the 88-MH?z crystal oscillator through the phase-
locked technique. The stability of the multiplier chain
in the microwave receiver will thereby also be favorably
affected. High initial stability and spectral purity would
be required to compensate for the magnifying effect
of the multiplier. My circuit used a 4-MHz TCXO man-
ufactured by McCoy Electronics for the reference oscil-
lator. This part guarantees +5x10-7 (+0.5 PPM or
+2 Hz at 4 MHz) Hertz per year.2 This represents an
ultimate stability for the remotely located L-band local
oscillator of +6 Hertz, respectively.

The circuit design of the synthesizer is simple {al-
though making one work is another story) as shown
in fig. 3. A highly stable 88-MHz (0.001 percent) fifth
overtone crystal was chosen to guarantee initial start-
up almost on frequency before locking occurs. It is

By Cornell Drentea, WB3JZ0, 7140 Colorado
Avenue North, Brooklyn Park, Minnesota 55429
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fig. 2. Block diagram of the phase-locked-loop as used in a stable microwave local oscillator located at the low noise block
converter (LNB) outdoors. The 1 MHz reference frequency is derived from an indoor TCXO.
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used in a series resonant Colpitts oscillator with one
side of the crystal grounded. | selected the Colpitts
design because of its well known circuit stability and
predictability.®> The output of the oscillator is then
amplified and converted to the ECL level required by
the 95H90 divide-by-11 device.®®

An ECL-to-TTL level shifter circuit follows the 95H90
and additional division is obtained with three divide-
by-2 sections of 74LS74 devices.

The divided-down 1-MHz input to the phase com-
parator 74186 (slow L logic was chosen here to keep
the output as quiet as possible} is compared against
a true 1-MHz reference available from the back end.
The exclusive OR phase detector was chosen as a per-
fect application for this type of phase-locked-loop
because the crystal controlled Colpitts oscillator is
guaranteed to start almost on frequency and within

*Among many ECL dividers, the 95H90 or its equivalent, the Plessey SP8640
can be programmed to be divide-by-10 or 11, or both in high resolution dual
modulus phase-tocked-loops.?

32 November 1985

the capture range of this particular type of phase
detector which is only 2#.237 Other important criteria
for choosing this type of phase detector were the 50
percent duty cycle of the signals present at its inputs
and the high reference frequency (1 MHz), all design
requirements for successfully using an exclusive OR
gate as a phase detector.”

When the loop is locked, the output of the phase
detector is a 50 percent duty cycle square wave at
twice the reference frequency; in this case it is 2 MHz
as shown in fig. 4. This output is averaged by the sim-
ple RC low-pass filter with a corner frequency (w,) of
about 16 Hz and is finally presented to the Amperex
varactor diode BB-109, which acts as a variable capac-
itor steering the crystal oscillator in lock. Under locked
conditions, the averaged DC output of the phase de-
tector equals half of the TTL supply voltage, or about
2 R volts DC. When this occurs, the divided 1-MHz

ial present at one of the phase detector inputs lags
reference 1-MHz signal present at the other input
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fig. 3. Circuit diagram of the phase-locked-loop. A fifth overtone series-tuned Colpitts oscillator was chosen for stability.
The design results in simple and effective exclusive OR phase detectors and low-pass filter. The relatively high 1 MHz
reference allows for clean and stable LOs {see text).
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fig. 6. Spectrum analyzer tests performance of the
phase-locked-loop.

by approximately 90 degrees (delay is introduced by
the additional circuitry) which corresponds to a zero
phase error.? The secret of the entire circuitis L1 and
L2, which are calculated to resonate the Colpitts oscil-
lator on the fifth overtone of the crystal. Additional
“tweaking’’ may be required to bring the circuit into
resonance due to local stray elements. High Q alumi-
num cores were used in my prototype for best results.

adjustments
With the loop line disconnected at A (see fig. 3),

fig. 6. (A) The synthesizer circuit was frozen to ~ 78 degrees F with
cooling spray. (B) After calibration the phase-locked-loop remained
locked over the entire temperature range. The divided 1 MHz square
wave shown at the top follows the reference frequency at the bottom
by —90 degrees, which represents a 0-degree phase error (see text).

inject a 2.5 VDC level at the 10 kilohm resistor (which
is part of the low-pass filter. The best way to do this
is to use a couple of batteries in series through a 10-
kilohm linear potentiometer voltage divider to insure
a pure DC voltage. With the circuit board heated to 80-
degrees F (a 100-watt lamp on top of the circuit will
do well), adjust L1 and L2 for resonance at the fifth
overtone of the crystal as measured on a frequency
counter. Observe the position of the cores. Cool the
circuit to — 78 degrees F with a dry cooling spray. Ad-
just L1 and L2 again for resonance. (The circuit should
still work at this temperature; according to calcula-
tions, the transistor junctions will reach only about
—40 degrees F.) To accomplish this, selected parts
have been used in the prototype. Again, observe the
new position of the cores.

Wait until the circuit returns to room temperature
and readjust L1 and L2 midway between the two posi-
tions. Remove the 2.5 VDC voltage from the low-pass
filter and reconnect the loop back at A.

The circuit should now lock every time power is
turned on and lock should be maintained over the en-
tire temperature range. This can be verified through
repeating the above procedures with the loop closed.

Figures 5A and B show the "brassboard’’ of the
synthesizer and how phase locking was maintained
under freezing conditions. For convenience a lock
indicator was incorporated in the design as shown in
fig. 3.

An out-of-lock condition would be indicated by the
blinking LED, should recalibration become necessary.
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NEWEST RIGS, BEST BEAMS,

AWESOME ACCESSORIES.

New rigs and old favorites, plus the best essential accessories for the amateur.

3621 FANNIN
HOUSTON, TX. 77004-3913

CALL FOR ORDERS

1-713-520-7300 OR

1-713-520-0550

ALL ITEMS ARE GUARANTEED OR SALES
PRICE REFUNDED

EQUIPMENT
Kenwood
New Kantronics UTU-XT
faesu 2700 RH

Call for prices on all Kenwood
319.00
52900

com IC735 0o
Four lot price 1C-735 2800 00
Kenwood TS940S, contesters delight Call

Ten-Tec 2510 Satellite 489 .00
lcom R7000 25-2000 MHz Cal
Alpha (ETO) List 15%
lcom 271A, 27A Cal

lcom 103200 48995

SERVICES
Alignment, any late model ng 50.00
Flat tee Collins rebuild Cal

ACCESSORIES

Heill HC3/HC4/HCS ICK
Heil BM10 Boom Mike headset 5395
Heil H( antrol Box/Interface 89.95
CES Smart Patch 49 00
FLUKE 77 auto-ranging digital
mulhimeter 11500
Shure 4440 Mi 54 9F
Bird 43 Watimeler Call
Bird Elements. H/59.00, A-E/48.00
apecia In Slock
Ameco Pre-Amps 109 Off
Jaiwa CN620B, 20-200, 2000W 10995
Collins 500Hz Filter, F455J05, new 95.00
>anyo AA Nicads, tabs 2.50
> 4,5, 6. 8 pinmic plugs 4 .00
Fox Tango 10%

Tenna Hitlch

By D.C Sales, Fit:
existing hitch on your car/truck to any HF
intenna 3/8 x 24 thread. No holes
it : 2995
Daiwa CNB30 140-450 20/200 watt 2900
KEYS

Bencher & Vibroplex Less 10%
Vibroplex Carrying Case . $20 00 w/key
urchase

MFJ Super Keyboard #496

Jlass 1. 2 Hitches. Adapts

complele

199 95

TUBES
sE61468
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1 ?[_l[_u-‘ l_\..l
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-287 SWR. Relative Power
32 95
OMhz, KW +
PACKET?PICKIT!
AEA PKG4 199 00
AEA PKB0 Soon

KANTRONICS P

CP100 vs. CP1 Worth the difference?

199 00
Yes!!! Cal

ICOM 271A Greal Packel Radio Call

ANTENNAS

ARX 2B. V25, 2MCV-5, ISOPOLE 44 9f
Ad 289.95
402CD 279.95
New Cushcratt LAC-3 Lighting Arrestor

215WB 'MBeam 79 95
AOP-1.C Jscar Antenna 149 95
Butternut, HFEV, 80-10 Vertical 125.00
HF2V, 80 & 40 Vertical 125.00
Butterfly Antenna 169 05
HF4B, previous HF3B 169.95
Hustler G7-144 119.95
Barker & Willamson All Band

Dipoles

Ham4 Rotator, T2X, CI
KLM HF World C
Antennas
Cushcratts 40
beam road band, easy ass

15EL

mpiete L

WY
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Call Don

hottest selling 40 meter

smbly 279 05

OTHER ANTENNAS
Larsen Kulduck 17.00
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Stoner (McKay-Dymek) DA100D Receving

Antenna 190.00
Phull Call

Ante
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UO1510KY 1 G5

IN201

1 )
2 50-each
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Close oul Curtis Memory M480  $50.00-each
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:t.l...\ }"llu s]
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100d cabl
AMPHENOL
B31SP-PL2F
UG176 red rHGBX

B831J Double Female UHF

v 110

82-61 N Male J.UU
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1 12¢

Turnbuckle 795
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114" wire clips 50

alain 5000 Guy Insulator (3/16 1.69

Porcelain 502 Guy Insulators (1/4) 2 99

USED EQUIPMENT
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orC.O.D Al pricest n, except as
er'!' 'l]'.

t o prior sale. (

notice. ltems
limaloc

residents add sales tax. D'

Call any
order Texas
folks

status o

SPECIAL TELEPHONE OFFER
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fig. 7. A) Block diagram of an elegant 9 MHz BFO as used in a fully synthesized HF transceiver. The signal is derived
from a dual 90 MHz phase-locked-loop similar to the one presented here (see text).
(8) Signal processing for the 9 MHz BFO. The 90 MHz derived signal is conditioned before it is applied to the active mixer

hear a signal in exactly the same spot.

product-detector/modulator.
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AMATEURTELEVISION
NEW 70 CM ATV TRANSCEIVER
ALL YOU NEED IN ONE BOX

$299 delivered
TC70-1

® FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Gel on this
exciting amateur video mode at our alfordable ready lo go price

® WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-15
downconvarter outputs to any TV on ch 3 for receiving. Connect a good 70 cm
antenna and low loss coax. Plug in any composite video source you want to
transmit: Camera, VCR, compuler, elc. Plug in any low Z dynamic mic or use
color camera mic for Standard 4.5 mHz TV sound. Connect to 13.8 vdc for
base, mobile, or portable. See chapt. 20 1985 ARAL Handbook. That's il!

® WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack
projects, compuler program listings, home video tapes, repeat Space Shuttle
audio and video If you have a TYRO, repeat SSTV or RTTY, Weather Radar, do
public service events such as parades, marathons, races, CAP searches and
rescues. . .the list goes on. DX depends on antennas and ferrain, typically 1
to 40 miles. We have video compensated RF linear amps for 20 ($119) or 50
($189) walts pep for greater DX

@ FEATURES: Small 7x7x2.5". Push to Look (PTL) T/IR swilching. GaAsfel
downconverter tunes whole 420-450 mHz band, Two switch selected video &
audio inputs. . .RCA phone jacks and 10 pin color camera jack. Xmit video
maonitor oulput. Over 1 watt pep RF output on one or two (add $15) selected
crystal controlled frequencies, 439.25, 434.0, or 426.25 mHz

CALL OR WRITE FOR OUR CATALOG for more info or who is on in your area. We

stock antennas, modules, and everything you need on ATV.

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks must clear
bank before shipment. Price includes UPS surface shipping in cont. USA, others
add 3%. Transmitling equipment sold only to licensed Tech class or higher
amateurs, verifiable in 1985 call book or copy of new license

(818) 447-4565 m-f Bam-6pm pst. @ -

P.C. ELECTRONICS 2522 Paxson Lane

Tom WEORG Maryann WBBYSS Arcadia CA 91006
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HOW DO RECEIVERS
REALLY PERFORM?
READ THIS BOOK.

GAFER SHOGTWAVE Gurns assoc m

You owe it to yourself to be informed. This comprehensive new
book explores the receiver world through real-life tests conducted
by internationally renowned radio engineer, Rainer Lichte. Read
scores of no-axe-to-grind reviews about such famous brands as
Panasonic, Sony, Yaesu, Kenwood, Drake, Eska, Hitachi, Grun-
dig, Phillips, JVC, Zenith, Dymek, ITT, Bearcat - both old and
new models, including ICOM R71A, Sony 2010, and Yaesu 8800
Explains the mysteries of technical specs, too. A must book.

GILFER SHORTWAVE

52PARKAVE. - PARKRIDGE, NJ07656 -  Ph201/391-7887

If the circuit is to be used at room temperature, such
as in an HF or VHF/UHF receiver, no indicator should
be required. Other status reporting features are possi-
ble and can be remotely monitored at the back end
of the microwave receiver,

This synthesizer represents an effort of several
weeks of design and “brassboarding.” It began with
the use of a 545124 dual VCXO integrated circuit that
was intended to work at 86 MHz, but was not success-
ful for my application because of the crystal frequency
restrictions and the limited upper frequency range for
this device.

The new design will work to about 140 MHz (1680-
MHz LO output when used with the N6TX multiplier,
and beyond with other multipliers). Its limitations are
the fabrication of crystals at VHF frequencies and the
rather small size of L1 and L2 at the higher frequencies.

This design represents a practical approach to clean

and stable local oscillators. Phase and amplitude noise
have been measured to be at least —70 dB/Hz at
+ 100 Hz from the desired carrier (see fig. 6). Discrete
spurious components were better than —60 dB, while
the wide band noise was at least — 70 dB measured
with a 10-kHz bandwidth.

These specifications depend on the application of
sound RF design techniques and may vary according
to the circuit components selected. Although a syn-
thesizer layout is not provided in this article, compart-
mentalization of modules in a true “synthesizer
fashion’' is highly recommended.

As suggested at the beginning of this article, other
than microwave applications of this synthesizer are
possible. Among them are beat frequency oscillators
(BFO) and fixed oscillators used in multi-loop fully syn-
thesized HF and VHF/UHF receivers and transceivers,
as shown in fig. 1. Figure 7A shows the block dia-
gram of a 9-MHz BFO application as used in my HF
transceiver. Figure 7B shows the circuit details of the
digital to analog portion of the BFO which provides
the proper injection to an active product detector/
modulator in my transceiver. Many other applications
are possible.

references
1. Comell Drentea, WB3JZ0, “New Trends in Communications Technologies:
Radio Astronomy and the Search for Extraterrestrial Intelligence,” ham radio,
March, 1985, page 10.
2. Comell Drentea, WB3JZ0, Radio Communications Receivers, TAB, 1982,
pages 158, 165, 168, and 181
3. E. Roland Best, Phase-locked Loops, Theory, Design, and Applications,
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4. Paul H. Shuch, N6TX, “Compact and Clean L-band Local Oscillators,”
ham radio, December, 1979, page 40,
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Engineering, John Wiley & Sons, 1980, page 159
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Counters,” ham radio, February, 1976, page 32.
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Carries easily
as a suitcase!
Plugs into 115V outlet

Sorry, we’re not permitted to PRINT the famous brand-name.

MUST LIQUIDATE
TUTAI. Personal Gomputer system

Factory Reconditioned with

Factory Warranty!

At Far Below
Dealer Cost!

BUT, we CAN "tell all” if you call us TOLL FREE: 1-800-328-0609!

THE COMPUTER

Snap-on computer keyboard! 64K RAM, 20K ROM. Full-
size typewriter keyboard. Upper and lower case
letters, numerals, symbols, reverse characters. 2
cursor control keys, 4 function keys, programma-
ble to 8. Music synthesizer with 3 independent
voices, each with 9 octave range. Input/output ports
accommodate user, serial, ROM cartridge, joy-
sticks, external monitor, phone modem

Built-in disk drivel Intelligent high speed unit with
5" floppy disk recorder. 170K formatted data stor-
age; 35 tracks. 16K ROM. Uses single sided, single
density disk. Serial interface. Second serial port to
chain second drive or printer

Buill-in color monitor ! Displays 40 columns x 25 lines
of text on 5" screen. High resolution. 320 x 200 pix-
els. 16 background, character colors

Built-in ROM cartridge port! Insert ROM program car-
Iridge. Multitude of subjects available in stores
across the nation!

Original List Price

Liquidation
Priced
At Only

Item H-763-63631-00 Ship. handling: $20.00

THE PRINTER

Print method: Bi-directional impact dot matrix
Character malrix: 6 x 7 dot matrix

Characters: Upper and lower case |etters, numerals
and symbols. All PET graphic characters
Graphics: 7 vertical dots — maximum 480 columns
Dot addressable

Character codes: CBM ASCII code

Print speed: 60 characters per second

Maximum columns: 80 columns

Character spacing: 10 characters per inch

Line feed spacing: 6 lines per inch in character mode
or 8 lines per inch selectable. 9 hines per inch in
graphics mode

Line feed speed: 5 lines per second in character mode
7.5 lines per second in graphics mode

Paper feed: Friction feed

Paper widlh: 4.5 1o 85" width

Muitiple copies: Oniginal plus maximum of lwo copies
Dimensions: 13"W x 87D x 3'"H. W1.: 6': Ibs Power:;
120V AC. 60 Hz

Original List Price: *200.00

Priced At ..............

Itemn H-763-63681-00 Ship, handling: §7.00

JOYSTICKS (Set of 2)
Mfr. List: $59.90 pr.
1 8 pr.

quuldallon Price .
Item H-763-63622-01 S/H: $6.00 pr.

Compatible with above Computer System (Not included in package price.)

Credit card membaers can order by phone,

24 hours a day. 7 days a week.

Toll Free: 1-800-328-0609

Your check is welcomal
TeleCheck

C.0.M.B.CO.

Authorized Liguidator
14605 28TH AVENUE NORTH

MINNEAPOLIS. MINNESOTA 55441-3397

THE SOFTWARE

"Easy Script” One of the most powertul word pro-
cessors at any price! Cut re-typing, create docu-
menlts from standard paragraphs, do personalized
letters. see and change a document before it is print-
ed. Instruction manual has extensive training sec-
tion that simplilies use even for someone who
has never used a computer or word processor before!
“The Manager” A sophisticated database manager
for business or home use. Business uses. accounts
payable/receivable, inventory, appointments, task

manager. Home uses: mailling lists, home inventory
recipes, collection orgamizer, investment tracking,
checkbook balancing School uses: research arti-

cle index, gradebook
Original List Price: *7 3.98 $24
Liquidation Price . ... ..

Item H-763-64011 03 ShID handling: $83.00

BUY INDIVIDUAL UNITS OR
GET THIS ULTRA-FAMOUS
SYSTEM AT ONE LOW
PACKAGE PRICE!

TOTAL Personal Computer System
available at FAR BELOW dealer cost!

Original List Price 51 ,293-0‘0

64“ MODEM (Factory Reconditioned w/Warranty)
Mir. List: *124.95 $ oA
3 5 PACKAGE
Lmﬁﬂ'l 8. . s s v
Itern H-763-83646-01 S/H: $4.00 PRICE """"
Item H-783-64011-02 Ship, handling: $24.00

- e e e s EE ER NN W SR SR R R W WR AR W mm em o e e - - - -

i "'SEND ME THE ITEMS | HAVE LISTED BELOW | C.0.M.B. CO.® o
Price subgect to changa atter 60 days. Salos outside
continantal U5 are subject 1o lpnvclll cunllll‘ljunl 14606 28th Ave. N. /Minneapolis, MN 66“1 339?
] Please call or write to inguire Send the items indicated at left. (Minnesota residents add 6%
' sales tax. Please allow 3.4 woeeks delivery. Sorry, no ©.0.D.)
Item No. " Item Price] S/H My chack or money order is enclosed. (No delays in process
[] ing orders paid by check, thanks to TeleCheck |
1 Charge MasterCard VISA
Acci. No — Exp
! PLEASE PRINT CLEARLY
[] Name
] Address —
1 City
State Zip

] Phone
: TOTAL Sign hare

More Details? CHECK — OFF Page 142
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10 through 80-meter
homebrew receiver

Even the beginner
can build and understand
these circuits

If you're looking for a ham band receiver that
combines good performance with simplicity of con-
struction and low cost, read on — because this arti-
cle is for you. This receiver covers the 80, 40, 20, 15,
and 10 meter bands and can easily be modified to in-
clude the WARC bands or other shortwave segments
between 3 and 30 MHz.

This project evolved in response to discussions with
other hams about the deplorable decrease in the num-
ber of new Amateurs. Traditionally, a large part of our
newcomers have come from the ranks of high school
students; at one time, young people interested in the
electronics almost inevitably gravitated to Amateur
Radio because it was easy to get into, with little
technical knowledge and only a small investment re-
quired. In recent years, the computer hobby with its
inexpensive, easily accessible hardware — has pro-
vided similar easy entry.

Many hams have expressed the opinion that entry-
level equipment has become too expensive and that
construction articles now seem to deal with equipment
that is complex, expensive to build, and requires a
great deal of technical sophistication to construct. This
started me to thinking about what it would take to
build a receiver for the main ham bands that would
provide good performance, yet be simple and inexpen-
sive to build.

40 [ November 1985

the VFO is important

In the 1950's and 60's most receivers used oscillators
that switched coils for each band. In later years,
however, multiple conversion schemes used crystal
oscillators to establish each band and one non-
switched oscillator as the variable frequency element
to tune within each band. Many receivers now use fre-
quency synthesized oscillators. These latter two con-
cepts, while improving stability, unfortunately increase
cost and complexity by a substantial amount.

Recalling more recent commercial rigs, such as the
Atlas series, that used switched coil oscillators, |
wondered how difficult it would be to design and con-
struct a VFO that had acceptable stability for SSB
reception (see fig. 1). After deciding it was worth a
try, | chose 9 MHz as the IF because of the wide avail-
ability of good, inexpensive crystal filters at this fre-
quency. For maximum utility | wanted coverage of
both the CW and SSB portions of each band. The
VFO covers 500 kHz on 80 through 15 meters and over
1 MHz on 10 meters. As we will see later, these ranges
can be easily changed to suit the user’'s preference.

The choices for the IF and band ranges determine
the VFO frequencies as follows:

band VFO frequency

meters MHz
80 12.5-13.0
40 16.0-16.6
20 5.0- 5.5
15 12.0-12.5
10 19.0-20.0

Varactor diode tuning of the VFO was chosen
because it helps eliminate hard-to-find mechanical

By Robert Thompson, N1BFV, 4 Owens Brook
Circle, Simsbury, Connecticut 06070



variable capacitors as well as the mechanical linkage
they require. It also allows size reduction by eliminating
the bulk of a variable capacitor and allows significant
reduction in the overall mechanical complexity of the
VFO unit. One disadvantage of varactors, however,
is that they require a tuning voltage as close to pure
DC as possible. | therefore decided to use a 9-volt
alkaline battery on the prototype. This led to thoughts
of running an entire receiver on batteries, in the in-
terest of even greater simplicity.

Since the VFO frequencies for 80 and 15 meters are
close, one coil was used for both (see table 1). The
VFO coils could have been switched electrically with
diodes, but doing so would have taken about 30 mA

of additional current from the main battery supply. A
rotary switch was chosen for current economy.

board construction

The VFO, the frequency counter, the BFO, the
bandpass filter, and the IF unit are all constructed in
a similar fashion. With the method used here you can
actually build any unit in the same or less time than
it takes to design and etch a printed circuit board. (One
main advantage of etched boards, however, is saving
time on successive boards — but since | seldom build
more than one of any particular project, PC boards
are not time-effective for me.)

| use epoxy material punched with holes on a2 0.1-

330

54 ’
L 20
10 |
NPO |
I
i
I
Le i 22
40 9
S
0 !
NPO
(
| 100 250
I poLy wH
L3 ! CR2
—ﬁﬂo} 100k
0 5.1
NPO —, vooor | 0.
I
i
|

)

NOTE :
1. 54

0 !

504

—

{0 TURN

i
| 22k
|
1

—0+6

TO COUNTER
—0

TO MIXER
470k

1S A IPOLE, 5 POSITION ROTARY SWITCH

COUPLED TO Si.
2.CRI, CR2 ARE |00pF TUNING DIODES (MOTOROLA MV2i15)
3.81 15 A 3 POLE, 5 POSITION ROTARRY SWITCH.

fig. 1. VFO schematic.
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table 1. VFO coil data.

coil turns on frequency wire
number band 1/4” form® range (MHz) No.

L1 80 21 12.5-13.0 26

L2 40 15 16.0-16.5 26

L3 20 48 5.0- 6.6 32

L1 15 12.0-12.5

L4 10 10 19.0-20.0 22

*Coil forms Millen 69043 used but any good 1/4-inch (0,635 cm) ceramic
form should be suitable.

inch grid and clad with copper on one side, widely
available from mail order suppliers.* Insulated circular
pads for IC pins and other components are cut with
a pad cutter tool,* either by hand or with the tool in
a drill.

For the VFO | disassembled a single-pole, six-
position rotary switch and mounted a 3-inch (7.6 cm)
square piece of the epoxy material between the switch
wafer itself and the switch index mechanism. Three
holes were drilled in the material: one for the switch
shaft and two that coincide with the wafer mounting
screws on the switch itself. (You may have to obtain
mounting screws a little longer than those that come
with the switch to allow for the 1/16 inch (0.16 cm)
thickness of the copper clad board.)

Next cut appropriate pads for the coils and the VFO
circuitry. Use T-44 push-in pins,* for terminals such
as transistor connections and all input and output con-
nections. The four coils are mounted on the front (non
copper-clad) side of the board by passing their leads
through and soldering to the pads on the other side
which directly connect to the switch. The coil bodies
are then covered with clear Silicone Il, an adhesive
that bonds them firmly to the board and prevents any
movement of either the coil bodies or the windings
on the coils. This is extremely important in that it is
a significant factor in the frequency stability of the
VFO. All wiring on the VFO should be direct and rigid,
especially the jumper on the switch for the 80-meter
position. Sound VHF wiring practices should be
followed.

VFO adjustment

After wiring is completed, a test jig should be
assembled as indicated to determine the values of the
series voltage-dropping resistors necessary to have the
tuning control, a 10 turn, 50 kilohm potentiometer,
cover the desired range of frequencies (see fig. 2).

VFO adjustment proceeds as follows:

= Connect a frequency counter to the VFO output.

*All items marked with an asterisk are manufactured by Vector, Inc
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Left side view shows bandswitch and ganged VFO switch.
Vertical board in center is BFO; VFO board and coils are
mounted vertically against rear panel.

22

AN
MIGH LOow I
o Wy INPUT l Thb l 208 vt ! 1
o AAf ¥ AR . » *—AAA
ON VFO BOARD 25 S04 ]
. | =
|

fig. 2. Test jig for determining the tuning voltage divider
series resistors for each band.

* Set the VFO to the 10 meter position.

= Set S1 on the test jig to the H/ position (at end of
potentiometer Rp).

* Adjust Ry so that the VFO frequency is about 10 kHz
above the upper limit wanted — for example, on 80
meters set R so that the VFO output is 13.010 MHz.

* Put S1 in the LO position at the end of Rg.

» Adjust Rg until the VFO output is about 10 kHz be-
low the lower limit wanted — for example, on 80
meters set Rg so that the VFO output is 12,49 MHz.

* Put S1 back to the H/ position and recheck the fre-
quency. Since these settings interact it may be neces-
sary to repeat the procedure. Measure the values of
Ra and Rg and use fixed resistors of those values on
the bandswitch.

* Repeat this procedure for the remaining band posi-
tions on the VFO. It may be necessary to adjust the
coil slugs to obtain the required range. On 40 meters
it may be necessary to place an approximately 68 kil-
ohm resistor in series with the 9-volt source and Ra.

Because it's unlikely that your unit will require the
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fig. 3. Bandpass filter schematic.
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same values of series resistors as mine because of dif-
ferences that will occur in many components, | advise
going through the procedure. | also recommend using
alkaline batteries for both 6 and 9-volt supplies.
Because of other connections to the 9-volt supply, six
AA cells are used; the 6-volt supply consists of four
D cells.

bandpass filters

These components are enclosed in a separate unit
made entirely of copper-clad punched board. The two
coils for each band are placed next to each other on
1/4-inch (0.635 cm) centers. Six volts applied to a
band terminal forward biases the respective diodes and
allows signals from the antenna to pass through the
resonant circuit. The use of diodes, while drawing
additional current, significantly reduces the mechanical
problems associated with rotary switches.

Adjustment proceeds in the following order:

* Connect an antenna to the input and a receiver to
the output.

e Set the receiver to 80 meters.
* Apply 6 volts DC to the 80-meter terminal.

¢ Set the receiver frequency 1/4 of the way up from
the bottom of the band, at approximately 3.625 MHz.

* Adjust one of the 80-meter bandpass coils for max-
imum received signal (or noise).

* Move the receiver to a frequency 1/4 of the way
down from the top end of the band, at approximately
3.875 MHz.

* Adjust the other 80-meter bandpass coil for max-
imum response.

* Repeat as necessary to compensate for interaction.
* Do the same for the remaining four bands.

These settings will establish filter response across
the entire bands. If you're primarily interested in either
SSB or CW, the coils can be peaked accordingly. If
you don’t have a receiver or cannot borrow one, it's
possible to peak the bandpass filters with the receiver
itself, once completed.

BFO

This unit is constructed on a separate board but
could be placed on the IF board. Using an available
crystal filter translated to a USB BFO frequency of
9.000 MHz and an LSB BFO frequency of 9.0030 MHz
(see fig. 3). Normal (i.e., non-inverted) sideband in
this receiver uses the 9.000 MHz BFO crystal, so no
readout offset is necessary. In the reverse sideband
position the readout will be off by 3 kHz. The BFO cir-
cuit uses series resonant crystals. L1 and L2 are 10.7
MHz IF transformer primary windings (4 uH) with the

44 November 1985

Top view shows bandpass filter (top left), IF strip (top center);
VFO board (bottom left), BFO board (bottom center); and
counter boards (right center). 6-volt battery pack is mounted
at rear.

resonating capacitor removed. The 260 and 220 pF
capacitors are polystyrene and the 100 pF capacitors
are silver mica. To adjust, connect a counter to the
output and apply 6 volts DC to the BFO oscillator
desired. Adjust the corresponding series inductance
for the correct output frequency.

IF board

This board contains the double-balanced mixer,
crystal filter, IF amplifier, and audio stages (see fig.
4). The only adjustment here is to peak the slug in T1
for maximum signal. T1 is also a 10.7 MHz IF trans-
former with an external capacitor to bring it down to
9.0 MHz. RF derived AGC is internally generated in
the Plessey SL6700 IC. U4 is a Texas Instruments
TL442 double-balanced mixer. Connection of pins 3
and 12 result in a 500-ohm output impedance to match
the crystal filter. If your filter has a different input impe-
dance you may have to design an appropriate match-
ing network. Application of 9 volts to the mixer is
necessary to achieve adequate gain. U6 is an audio
preamp and U7 provides up to a quarter watt of audio
output to an 8-ohm speaker or headphones. The
SL6700 has a maximum voltage rating of 7 volts.

frequency counter

This unit uses LCD and CMOS components because
both draw little current and also because we need to
count frequencies up to 20 MHz (see fig. 5). The least
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REGULATED POWER SUPPLIES

Magnetically Regulated Available from 5V to over

1000V with current range from 50 to over 100A.

Designed to supply large peak current demands.

Electronically Regulated Voltage range is O to 50V
with a currentrange of upto 20A. |deal for critical laboratory
or service applications requiring tight regulation with low hum
and noise.

46 [B November 1985 113



DIG/T/IEGMENT
37 1A 21
38 8 20
39 i /9
40 0 18
32 2 £ ”
4 IF 22
3 6 23
6 24 25
7 28 24
,]7 8 2¢ 5
3 |5 |7 |8 9 20 14
12 0 2E 3
12 2F 26
$ 10» r " 26 27
100 15 31 3 34 39
SIGNAL INPUT N 1 74HC404s 14 38 29
FROM VFO - I5 3¢ 1
I3 30 0
7 14 ve 17 3£ 2
914 or 7224 9 aF 31 3906 Lco
ot evoc N , . X A—te 8 36 32
INPUT l l ‘L 20 ¢4 35
- 0./ 0.0 2/ 48 34
1ov 22 4c 7
23 40 6
24 q4E 5
'3 26 4F 36
25 46 37
4 33 !
2 34 5 8P 40
4 ve {
BP backpiane 7207 4 0% S IM
DP decimal point >
Y1 6.5536 Mz /L 1
DP s
10
1
rom T
A I+
Y126.5536 MHz vi .
o T
;Lxss Es-ao j:'so
fig. 5. Frequency counter schematic.

significant digit reads out in hundreds of Hertz because
of a 10 millisecond gate provided by U2 and its associ-
ated crystal. This, and the counter chip, U3, are Intersil
ICs. (It's important to note that Intersil also manufac-
tures a 7207 A. It's only through the use of the 7207 —
without the “A” — and the specified crystal frequency
that the 10 millisecond gate time can be obtained, so
be careful when ordering.)

Note that U1 is a high-speed version of the CMOS
type 4049. Because the latter type wifl not function
up to 20 MHz, the 74HCA4049 is used instead.

The liquid crystal display is a Hamlin type 3906. It's
a little tricky to identify pin 1; to do so just hold the
display in front of you and move it so that light reflects

off its face. You'll notice the outlines of the 8s that
are the digits. Look for the three decimal points be-
tween the 8s. Rotate the display if necessary so that
the decimal points are at the bottom. The left end pin
on the top row is pin 1. These both connect to the
display backplane (see table 2).

The counter is constructed on two pieces of per-
forated board 2-1/2 inches {6.35 cm} square, separated
from each other and the receiver front panei by 1/2
inch (1.27 cm} threaded metal standoffs at each cor-
ner. The socket for the 7224 IC is a low profile type
and is nested inside the socket strips for the LCD.
These strips are merely the halves of a 40-pin IC socket
separated by cutting it lengthwise with a hacksaw.
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YA A AL AN AT AW AT AW AT AW AT AW A 2N
PICK A COMPUTER

INTERFACE
TO MATCH YOUR NEEDS

COMPUTER PATCH™
MODEL CP-1

MICROPATCH™ MODEL MP-1

COMPUTER PATCH MODEL CP-100

COMPUTER PATCH™ MODEL CP-1

The AEA Model CP-1 Computer Patch has earned a solid reputation for being the best
overall interface value on the market today. We at AEA have now reaffirmed what our

competitors already know; for the money, the CP-1 cannot be beat! That is why we have
chosen to leave the popular CP-1in our product line and to introduce new computer in- ;

terface/terminal units with differing features and performance at different prices.
MICROPATCH™ MODEL MP-1

The new AEA model MP-1 Micropatch represents the best features and performance
available for under $140.00. Featuring true dual-channel filtering of Mark and Space
tones with an AM detector and Automatic Threshold Correction (ATC) circuit, the MP-1
is in a totally different performance class than competitive units that often have only a
single channel filter or no filtering at all.

The MP-1 also offers a high performance CW capability. With respect to the CP-1, overall
performance is nearly as good; but the CP-1 offers a few more advanced features such
as variable shift tuning, RS-232 option, and a more advanced tuning indicator.

COMPUTER PATCH MODEL CP-100

The new CP-100 Computer Patch offers all the following exciting features in addition to
the CP-1 features:

* 170, 425, 850 Hz Calibrated Shifts for Transmit and Receive

* 75 to 1000 Hz Variable Receive Shift Range

* Normal and Reverse FSK Outputs

e Input AGC

* Direct Coupled Automatic Threshold Control
* Front Panel Squelch

* Discriminator Style Tuning Indicator

® Current Loop Option

* Built-in Monitor Speaker

* Baud Rate Switch

! Improved AM Detector

COMMUNICATIUNS

915 North Main Street
Jamestown, New York 14701 (716)664-6345

Avov v o v v v v v v v =7 =7

Brings you the
Breakthrough!
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Right side view shows tuning pot and IF gain pot.

table 2. 3906 and 7224 designations.

3906 pins 7224 pins
20 1B 1A 21 20 4A 4B 21
19 1C 1F 22 19 3F 4C 7
18 1D 16 23 18 3G 4D 23
17 1E 2B 24 17  3E 4E 24
16 DP* 2A 25 16 3D 4G 25
16 2C 2F 26 15 3C 4F 26
14 2D 2G 27 14 3B 1/2 27
digit
13 2ZE 28 13 3A co 28
12 3B 29 12 2F LZ1 29
11 3C 3A 30 112G LZO 30
10 3D 3F 31 10 2E c 3
inhibit
9 3E G 32 9 2D count 32
in
8 4DP 33 8 2C RST 3
7 4C 48 34 7 28 ST 34
6 4D 4A 35 6 2A ground 35
5 4E 4F 36 5 BP 0scC 36
4 4G 37 4 1IF 1A 37
3 38 3 13 1B 38
2 39 2 1E 1C 39
1 BP BP 40 1 + 10 40

*Use this decimal point

-

These two sockets are mounted on unclad perfboard.
The rear board is copper clad and contains the signal
processing and gating ICs, U1, and U2. Because of
the relatively high frequencies involved, this board
must be copper clad.

Upon completion of the counter wiring connect a
clip lead between pin 29 on U3 and ground. For test
purposes this will cause all digits to appear as zeros
with no signal input. Connect the 6 volts to the
counter; application of voltage greater than 6.5 to U3
could destroy the IC. The purpose of the IN914 in the
counter is to reduce the 6 volts slightly. Four zeros
should appear on the display with a decimal point be-
tween the least significant zero and the next one.

To calibrate the counter, run a short length of
RG-174/U coax from the output of the BFO to the
counter input. Connect an external frequency counter
to the same point. Adjust the 30 pF trimmer capacitor
at U2 until the last four digits of the two counters are

the same. Remove the clip lead from the 7224. Leading
zeros will now be blanked on the display.

general construction notes

The receiver is built in an aluminum enclosure
available from Radio Shack (see table 3). A slightly
larger box would have allowed placement of the bat-
teries inside. The band switch is a three-pole, six-
position rotary mounted on the front panel. A coupl-
ing joins the end of its shaft to the VFO switch shaft.
The 9-volt battery pack is attached to the chassis bot-
tom with self-adhesive Velcro strips from Radio Shack.
This sturdy arrangement allows easy removal for bat-
tery replacement. Four D cells in a holder mounted
on the outside rear wall of the receiver supply 6 volts.
A jack on the front panel provides audio for external
speaker or headphones. All circuits and functional
modules are extensively decoupled with ferrite beads
and capacitive bypassing. The receiver has no birdies
and the decoupling is probably a significant factor.
Small diameter RG-174/U coax is used for all signal
interconnections as well as to and from the volume
control. The only totally shielded unit is the bandpass
filter unit. The IF gain control carries DC and does not
require shielding.

changes

Few designs remain unchanged for long. Were | to
build this one again, | would consider making some

table 3. Parts and source list.

part source

Hamlin 3906 LCD, MV2115  Circuit Specialists

diodes, 74HCA4049, J308, PO Box 3047

741, LM386, 10.7 MHz IF Scottsdale, Arizona 85267
transformers, Vector
board

Intersil 7224 counter IC Jameco Electronics

1355 Shoreway Road

Belmont, California 94002
Digi-Key Corp.

701 Brooks Avenue South

Thief River Falls, Minnesota 56701

Advanced Computer Products
PO Box 17329
Irvine, California 92713-7329

Texas Instruments TL442 IC  Radiokit

PO Box 411

Greenville, New Hampshire 03048
Circuit Board Specialists

PO Box 969

Pueblo, Colorado 81002

JAN Crystals

2400 Crystal Drive

PO Box 06017

Fort Myers, Florida 33906-6017

6.5536 MHz crystal

Intersil ICM7207 IC

Plessey SL6700 IC

BFO crystals

Enclosure, battery holders,

miscellaneous parts Radio Shack
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QUALITY ETCHED PC BOARDS
IN LESS THAN 5 MlNUTES. changes. First, this receiver is designed with VFO fre-

quencies chosen so that, for conventional SSB prac-
tices, a9 MHz USB filter and one BFO oscillator and
crystal would probably be adequate for most users.
Given the current drawn from the D cells, the batteries
will probably last their shelf life; it may be possible to
change to C cells to save weight and volume. Perhaps
the two sets of batteries could be changed to one set
of eight C cells with a voltage regulator for the 9 volts
and a direct tap for the 6 volts. One change | would
definitely make would be separate 80 and 15 meter
VFO coils. This would make it much easier to set the
required frequency range on both bands.

Other than the 10 pF NPO capacitors across each
VFO coil, no further temperature compensation was

g::;:?:iltt:ic:en:;:ii;;ll‘(:g:';‘;::I::::-g;;ds‘::::&{hletl;Lll; done since stability at that point was adequate for my
$765. Kepro-the one stop source for all your Prototype and PREROOER. VFO st_ablllty could be further enhanced,
Short Run PCB needs. i especially at the higher VFO frequencies. | would also

build the VFO in a separate, shielded enclosure, be-

cause there is a slight frequency shift when the re-

ceiver cover is removed. This small portable receiver

meets all my original goals: simplicity, low cost, and

Kepro Circuit Systems, = good performance. These are exactly the characteris-

Werite for full line catalog or call tics which make this receiver ideal for newcomer and
1-800-325-3878 o 1-314-343-1630 (Missouri) old-timer alike.

630 Axminister Drive ® Fenton, MO 63026-2992 I'll be happy to respond to any questions accom-

o panied by an SASE. (Send to Author's address —Ed.).

» 116 ham radio
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SPECIAL . > .
1C-745 71474 M/{MZA
$789.00
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$1765.00 675 Great Rd., (Rte. 119) Littleton, MA 01460
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VHF/UHF WORLD

high dynamic range
on 2 meters

In last November's VHF/UHF World
column’ we discussed high dynamic-
range (HDR) with emphasis on cir-
cuitry for the 6-meter band. Judging
from the correspondence |'ve received
and the quantity of parts ordered from
Proto Parts,* the interest in this sub-
ject is quite high. There were also
plenty of inquiries for information
about a companion 2-meter down-
converter.

Further work has been conducted
since reference 1 was published. Much
of this new work, which primarily dealt
with antenna pattern improvements,
local oscillator phase noise studies and
problems with the IF or receiver, was
presented at the Dayton Hamvention.?

*Proto-Parts (formerly Proto Fab}, 74 Wedgemere
Drive, Lowell, Massachusetts 01852.

Since time is precious, I'll keep this
month’s column short and to the
point, concentrating almost entirely on
the design of a 2-meter HDR receiver
down-converter as shown in block
form in fig. 1. The material in
reference 1 will not be repeated except
as required. Further information on this
very interesting subject will be pub-
lished as time permits.

preamplifiers

Let’s start by assuming that you've
read references 1 and 2. Let's go
directly to the preamplifier stage. Com-
mon semiconductor devices used on
2-meter preamplifiers include bipolar
transistors, JFETs, dual-gate MOS
FETs and GaAs FETs. All of these can
attain excellent noise figures (less than
2 dB) and more than sufficient gain (12
to 30 dB!).

High gain is not too compatible with
high dynamic range since the higher

the gain, the more likelihood of com-
pression, overload, and IMD (inter-
modulation distortion). Furthermore,
overdriving the mixer, which results in
a lower dynamic range, can result from
too much gain in the stage preceeding
the mixer.’

The HDR transformer-coupled loss-
less feedback preamplifier described in
reference 1 can be used as shown to
cover the entire frequency range from
1.5 to 200 MHz with almost no loss of
dynamic range and only a slight in-
crease (0.5 to 1.0 dB) in noise figure
at the higher end of this frequency
range. Hence this circuit is highly
recommended for a 2-meter HDR pre-
amplifier. However, it requires proper
input and output filtering similar to the
scheme shown on the 6-meter con-
verter to prevent responding to the
entire HF/VHF spectrum! (More on
this shortly.)

INPUT
SINGLE SECTION
GANOPASS
FILTER

RF INPUT

AMPLIFIER

MULTI-SECTION

PRE- MIXER—
DIPLEXER

BANDPASS

FILTER

POST-
AMPLIFIER

IF QUTPUT

LOCAL
OSCILLATOR
116MH2

]
T ]

it with a 50-ohm load.

+7d8m

L.g.
AMPLIFIER

+20d8m
(100 mw)

+7dBm L.0. QUTPUT,

fig. 1. Overall block diagram of a 2-meter HDR receive-type down converter. Note 7: If the transmitter LO port is unused, terminate

TO TRANSMITTER
(SEE NOTE ()
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fig. 2A. Schematic diagram for a recommended JFET 2-meter preamplifier with moder-
ate dynamic range. Gain is 11 dB and noise figure is 1.5 to 2 dB typical.

l 0.1
KF
+i2
~~ ©
100 FT.

0.00/

KDOUELE CLAD PC BOARD

QI (SEE TEXT) a1
Ax

C€1,€2,C3 1-10 pF low-ions air varisbies

CRt 1N4001 or equivalent ‘‘Idiot diode'’

FT 0.001 .F feedthrough type capecitor

J1.42 BNC connectors

iLnL2 5 turns of No. 18 AWG on 0.25 inch

(8.35 mm) ID and 0.5 inch (12.7 mm) long
U310 JFET (sae text)

Set for ip of 10 £ 2 mA (150 ohms typicel)

/

c2 c3

/
/SEE NOTE |

(FIGURE 2cC)

cast box. (See text for other details.)

—
L,

fig. 2B. Bottom view of preamplifier showing recommended construction technique.
The preamplifier can be built on the cover of a Pomona 2417, Bud CU123, or equivalent

Dual-gate MOSFETs — and GaAs
FETs as well — are not recommended
for HDR since they have too much
gain. Both are excellent for very low
noise figures. The output compression
point for GaAs FETS is poor for HDR
(+6 to +8 dBm or 4 to 6.3 milli-
watts).? If you use them they should
have built-in bypass relays so they can
be switched out of the circuit if there
are strong signals present that limit the
dynamic range.

One of my favorite quick-and-dirty
preamplifiers uses a JFET. | particularly
like the U310, a low-cost, readily avail-

able JFET. Caution: don’t use the
J310, a plastic TO-92 version of this
device, above 100 MHz. The plastic
package has too much internal induc-
tance in the gate lead and the device
will be potentially unstable at 2 meters
and above.

The U310 can deliver good perfor-
mance from 50-450 MHz with a typical
gain of 11 to 13 dB, a reasonable noise
figure (1.5 to 3 dB), and very good
dynamic range. The typical output
compression point is not as high as the
HDR lossless feedback circuit and is
typically in the range of +10 to + 14

dBm (10 to 25 milliwatts), which is
more than sufficient for most
applications.

A JFET preamplifier offers another
advantage in that it has some “built-
in”’ selectivity from its associated
matching circuits so it can be operated
without additional input or output fil-
tering. Two of these amplifier circuits
in cascade will usually have more than
adequate seléctivity to do the job as is.
The circuit | use has been around
many years and was discussed in ref-
erence 4. The recommended circuit
and values for 2 meters are shown in
fig. 2.

If you don’t want to build all the ex-
tra filtering associated with the bipolar
lossless feedback circuit and can
sacrifice a small amount of dynamic
range, you can use the JFET circuit
shown in fig. 2. If only a single stage
is used, the overall noise figure of the
converter will be approximately 4 dB,
hardly a problem for most types of
operation. This sure beats many com-
mercial transceivers that usually have
a 7-10 dB or higher noise figure along
with poor dynamic range and phase
noise to boot! Two JFET preamplifier
stages can be cascaded for moderate

DOUBLE CLAD PC BOARD
CUT TO FIT

AN

OPENING FOR 0OF

fig. 2C. Typical shield to be placed across
Q1. Note T: Solder both sides of shield
to the ground plane where shown.
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3/8 inch (9.5 mm) long

c1.c2 2-20 pF low-loss trimmer capacitors,
air variable type recommended
tt 5 turns No. 4 AWG on 3/8 inch (8.5 mm) 1D,

fig. 3. Typical recommended input band-pass filter.
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fig. 4. Frequency response of the simple band-pass filter shown in fig. 3.

noise figure {1.5-2 dB) with a commen-
surate loss in dynamic range.

input filters

If the HDR lossless feedback
preamplifier is used, input and output
filtering are required. A simple single
section bandpass should be used on
the input for reasons discussed in
reference 1. Typically speaking, the
capacitance-coupled circuit in ref-
erence 1 has a sort of high-pass type
of bandpass response,® so it is not as
effective with all the many types of
high power RF emitters that are active
on both sides of the 2-meter band.
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Figure 3 shows an interesting filter
topology.® At first glance it looks like
a Pi-network. It has one more compo-
nent than the usual filter, a second
tuning capacitor.

The advantage of this filter topology
is that it has a symmetrical response
about the center frequency with only
a moderate loss, 0.3 to 0.5 dB typical.
As shown in fig. 4, the half-power
bandwidth is 10 MHz, while the 10 dB
and 20 dB down bandwidths are about
30 and 110 MHz, respectively,

band-pass filters
Again, if a broadband preamplifier

is used, additional filtering will be re-
quired just ahead of the mixer as
discussed in reference 1. A recom-
mended three-section band-pass filter
is shown in fig. 5. A plot of its filter
characteristics is shown in fig. 6. It has
a fairly symmetrical passband shape
and only a moderate loss — 1.3 to 1.5
dB. Typical half-power bandwidth is 10
MHz, and the 10 and 30 dB down
bandwidths are typically 15 and 33
MHz, respectively.

The loss in this band-pass filter will
not degrade noise figure significantly
if it is preceded by at least 9 to 10 dB
of preamplifier gain. This filter should
provide more than adequate selectivi-
ty for a high performance 2-meter
receiving converter,

mixers

Various types of mixers were
discussed in reference 1. The double
balanced mixer (DBM) is highly recom-
mended. The MiniCircuits Labs TAK-
1H or equivalent is highly recom-
mended for 2 meters. Other mixers,
shown in table 1 of reference 1, are
also acceptable. The lower drive DBMs
such as the SRA-1 will reduce dynamic
range but still may be more than suffi-
cient for most applications.

The DBM circuit in reference 1 is
very wideband and already covers fre-
quencies through 500 MHz so it will
not be duplicated here. Don't leave out
the diplexer; it's very necessary. Also,
since the 2-meter band is much higher
in frequency, the use of a 14-MHz IF
is discouraged since it won’t offer
sufficient image rejection without ex-
tensive filtering.

local oscillator

A Colpitts series-mode oscillator
similar to the one discussed in refer-
ences 1 and 7 is highly recommended.
Since the typical IF for a 2-meter con-
verter is 28-30 MHz, a 116-MHz local
oscillator is recommended. Don’t use
a 58-MHz oscillator with a frequency
doubler; it will make breakthrough
from TV and FM stations a potential
problem. Don’t be “penny wise and
pound foolish.” Remember — this is
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fig. 5. Typical recommended three-section 2-meter band-pass filter.
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fig. 6. Plot of the frequency response of the three-section 2-meter band-pass filter shown
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a high-performance HDR receiving
converter!

Since the frequency of the oscillator
is much higher than in the 6-meter
converter, the tuned components had
to be modified. The final oscillator cir-
cuit and a suitable power amplifier are
shown in figs. 7 and 8, It will provide
the necessary 100 milliwatts of power.
{More on this later.) Again, a low-level
output is provided for a transmitting
up-converter.®

postamplifiers

The low-noise postamplifier using
the lossless feedback circuit describ-

ed in reference 1 is recommended
without changes, so it won't he
duplicated here. Note how the
modular approach discussed in
references 1 and 7 has paid off. |f you
have the mixer and post-amplifier from
the 6-meter converter, all you have to
do is to change the local oscillator and
front end, and away you go on 2
meters.

construction tips

Once again, the modular approach
is recommended, with each separate
circuit packaged in a shielded box. The
circuits can be built above a double-

clad printed circuit type of material as
described in reference 1. The boards
can be attached to the cover of the
boxes with the connectors. This
method provides excellent grounding,
and the components can be soldered
directly to the board where grounding
is required.

The three-section band-pass filter
must be carefully laid out so that
mutual coupling will not cause pass-
band ripple. This can be accomplished
if the individual coils are all wound in
the same direction and placed at least
1/2 inch (12.7 mm) apart.

The U310 preamplifier circuit, if
used, should be carefully laid out with
shielding in mind. First a hole should
be drilled near one side of the center
of the circuit through the PC board. Its
diameter should be 0.191 inches (4.85
mm), the diameter of a No. 11 drill.
Next, place the U310 in the hole up-
side down and quickly solder the gate
lead to ground as well as the tab on
the U310 can. This provides additional
input to output isolation. Next place a
shield with a notch for the transistor
leads across the JFET to isolate the in-
put and output circuits as shown in
fig. 2.

Leads in the oscillator should be
kept short, especially those going to
the crystal and its associated com-
ponents. Also, it's wise to place the
oscillator in a box separate from the LO
amplifier so that any heat generated by
the amplifier will not affect the stabil-
ity of the oscillator. This has a secon-
dary benefit: if the oscillator is sepa-
rate, it can be used directly with a stan-
dard ( +5 dBm or 7 milliwatt) DBM un-
til you upgrade to the high-level DBM.

tune-up

First connect all the modules
together as a full converter per fig. 1.
Then connect an appropriate 2-meter
antenna to the input of the converter.
If the oscillator is functioning, noise
and possibly signalis will be heard.

The local oscillator should be tuned
for maximum output as indicated on
an RF power meter. Don‘t detune the
oscillator for frequency “netting”’; this
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fig. 7. Recommended oscillator circuit for a 2-meter HDR receive converter. The values
shown are for 116 MHz and can be used over a wide range of frequencies. If an oscillator
is desired over a larger range (perhaps +26 MHz) the coil, L1, can be increased or

will decrease frequency stability. If
only a diode detector is available, place
a 3 to 10-dB attenuator pad on the out-
put of the oscillator and the diode
detector on the output of the pad.
Tune the oscillator for maximum out-
put power.

If a normal range DBM is used, con-
nect the LO directly to the DBM. If an
HDR DBM is used, connect the LO to
the LO amplifier with a piece of coaxial
cable and measure the available out-
put power. It is not critical, but should
be between 50 to 150 milliwatts for the
HDR mixer configuration.

If the lossless feedback preamplifier
is used, it doesn’t require tuning but
the input and bandpass filters do. The
input filter can be peaked on a weak
signal or tuned for minimum VSWR on
a low-power test set-up. The band-
pass filter is best tuned on a sweep set-
up, but again could be tuned for maxi-

mum signal strength without a great
loss in performance.

If the U310 preamplifier is used, first
set the input capacitor for nearly
minimum capacitance. Next peak the
output capacitor for maximum gain or
noise when in a typical circuit. The
typical gain should be 11 to 12 dB. If
noise figure measurement gear is avail-
able, tune the input circuit for the best
noise figure. Sometimes this can be
done at local VHF/UHF conferences,
especially when noise figure measure-
ment contests are conducted.

performance

At first, performance may not seem
spectacular. In fact, the gain may
seem low despite the noise figure
available. If you can borrow a noise fig-
ure meter, check the performance so
you'll know you‘re where you should
be. You should be able to hear just
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fig. 8. Recommended local oscillator amplifier for use with high-level DBM. Note 7:
Bolt Q1 stud to cover of box to provide better heatsinking.

1N4148 or equivalent silicon diode

5 turns of No. 20 AWG wire on

0.25 inch (6.35 mm) ID and 0.5 inch

(12.7 mm) long

7 turns of No. 24 AWG 0.1 inch (2.5 mm} ID
and 0.25 inch (6.35 mm) long

CATV type of stud-maounted madium

powar transistor. See reference 8.

MSC 82091, Acrian CD1889, NEC74020/2SC1251, SSM SD
1005 or TRW LT20017 are ail

sultable types

high gain PNP transistor. 2N2905 or equivalent
20 ohms 0.5 watts. Can use two 39 ohm

1/4 watters in paraile!

about anyone who's working into your
area, if your antenna gain is sufficient.

In the presence of strong signals,
you will immediately notice the im-
proved performance. Now you'll see
why 1've previously stressed that the
IF will ultimately be the limiting device!
If you used the modular approach, the
circuits can be swapped at will as you
step up in performance. Also, should
you ever suffer a failure, repair or
bypassing is easily accomplished. It
may even be smart to incorporate a
bypass switching arrangement to
switch out the IF postamplifier when
high level signals are present.

summary

This month’s column again stressed
improved performance that is within
the means and skill level of most
Amateurs. Those who have tried these
approaches have been pleasantly sur-
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prised. it's nice to know that you're
keeping up with the state-of-the-art!
When good gear is used, contacts are
more enjoyable and the weak ones are
easier to work.
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important VHF/UHF events

November 2: Peak of Taurids Meteor
Shower predicted at 0930
ure

November 2-3: ARRL International EME
Contest

November 3: Peak of Casseopids Metear

Shower predicted at 0930

urc

EME Perigee

Peak of Leonids Meteor

Shower predicted at 0300

uTc

ARRL International EME

Contest

7-11 PM Local, 2-meter

SWOT Contest (contact

K518 for details)

EME Perigee

Peak of Geminids Meteor

Shower predicted at 0650

ure

Peak of Ursids Meteor

Shower predicted at 2200

urc

1 7 month, winter peak of

sporadic-E propagation
ham radio

November 12:
November 17:

November 23-23:

December 2:

December 11:
December 13:

December 21:

December 21:



Kantronics out SMARTS"™
the competition

Presenting three intelligent, versatile,
compatible terminal units.

"SMART' means an internal microprocessor is used
to improve performance and add versatility. The
“Smart” Kantronics TU's can transmit and receive
CW/RTTY /ASCII/AMTOR or Packet when

combined with your computer and transceiver

Any computer with a serial RS232 or TTL
port can connect directly to a Kantronics TU.
A simple terminal program, like one used with a
telephone modem, is the only additional program
required. Kantronics currently offers Pac-
term and UTU Terminal Programs for
IBM, Kaypro, Commodore 64, VIC 20, and
TRS-80 Models Ill, IV, and IVP. Disk
version $19.95. Cartridge $24.95.

JTU The Universal Terminal unit (UTU)
is the original “Smart” amateur TU.

CW, RTTY, ASCII, and AMTOR can all
be worked with this single unit.

Switched capacitance filters and

LED display tuning make using the

UTU easy for even the Novice. 12

Vdc 300mv power supply required.
Suggested retail $199.95.

UTU-XT The UTU-XT is an enhanced
version of the UTU. Programmable baud

K2Kantronics (y

NIVERSAL ERMm A =
NAL unIT

Packet Communicator Kantronics
joined the Packet Radio revolution with the

rates, tone frequencies, and tone shifts give
special versatility. Automatic Gain Control and
Threshold Correction circuits greatly enhance
sensitivity and selectivity. A RTTY signal
detect circuit mutes copy with no carrier, and
the CW filter center frequency and bandwidth
are programmable. Power supply is provided
Suggested retail $359.95.

Packet Communicator. The unit is an AX.25/
Vancouver compatible TNC with teatures not
found in other units, including Direct TTL
connection for easy hookup to the VIC-20 and
Commodore 64. With our onboard modem
you can select either Bell 202 or 103 tones for
VHF /UHF or HF work. Power supply IS pro-
vided. Suggested retail $219.00.

For more information contact your local

Kantronics dealer or write

v 126
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ELH-730D

ELECTRONICS

" GaAsFet RX

RF Power Amplifiers

Preamp

EP-3030 List $208.00

A'—'Nco ELECTRONICS The new name

to look for in Amateur gear and the name to watch for innovation.

Power Supplies

ELH-230D
Ist $156.95
List:$ List $89.95
@ | T EP-860 List $69.00
Freguency Range 144-148MHz 144-148MHz 430-450MH 2z (WITh Two Mateis) (With Dual Maten) [With Two Matars)
L e Model
All Mode All Mode All Mode
Modes Oulpul Voltage Aboul 10vV-15V D.C Aboul 10vV.18v D.C About 10V-18V D.C
(FM SSB Cw) (FM SSB Cw) (FM SSB CW) (With Vollage Adjuster With Voltage Adjuster (With Vollage Ad|uster
| X - - N rear side| on rear skde) on real side)
- nput P'T“—"E' w-aw w .JW 4 3w Dutput Current 254 D G [Conlinudus) 5 5A D.C (Continuous) S0A D.C. (Continudus)
Output Power 30w 50W 30W 30A D.C (Max) B.5A D.C. (Max) B8A D.C (Max)
— - = . + ™ | 150% Quly Crgiel
Power Source | DC13.8V/4 5A DC13.8V/ 10A DC13.8V/7A Ripgie Voll Under 30mV (P-P} (Raled) | Under 30mV (P-P) [Ral Under 30my (P-P) (Ral
My izt ' . T = ot mumpl lon
RX-PRE-AMP (About) | 10dB 10d8 i 15d8 gimun Enlxlfh Syatem T;tmlg Euﬂlﬂi Timiiing] ;uim.:g E!rmn: ;;m::nq ufoma enl LImifing|
Input & OLﬂD{.ﬂ System shuts down in System ahuts down in System ahuls down in
500 500 500 1 J J
Jmpadancs I imeneion LxWxw | 13- x4 8" s BT 130
Dimension (m:m o ] ! s
(\,{,-.H.I-D}t ) A6"x16"x6.5" 36" x16"x85" | 36" x1.6"x7.75"
.NJ"W iﬁbol‘.l{. o 8 0; AL 1 oA Eop many others from 855 amps

Watch for the introduction of our new 2 meter hand heid available soon! Contact Alinco for your nearest dealer

Alinco Electronics Corp. P.O. Box 70007 Reno, NV 89570 (702) 359-1414

CASH IN on r old

Channel

ements

For the past fifteen years, ICM has been
replacing original crystals in elements sent to us
by our customers. Our crystals carry an unusual
guarantee they are guaranteed FOREVER
when used in the equipment for which they were
designed

Upon receipl, elements are tested, repaired, and
parts replaced if required to assure they are
working properly. The crystal is installed and
checked for trimability. The output is checked to
see thal it meets original specs. Elements that
are actively modulated are tested under load
conditions, The element is subjected to lemp vs
frequency tests and compensated using
computer controlled test chambers. After
compensation, all tests are repeated o insure
proper operation of the element

Please call or wrile
tor more information

International Crystal

Manufacturing Co., Inc.
Box 26330 Oklahoma City, OK 73126-0330
(405) 236-3741 Telex 747-147

How about an atiractive BASEBALL style cap that
has name and call on il. It gives a jaunty air when
worn at Hamfests and il is a great help for nends
who have never met to spot names and calls lor asy
recognition. Greal for birthdays, anniversanes, special
days, whatever occasion. Hats come in the following
colors: GOLD, BLUE. RED, KELLY GREEN Please
send call and name (maximum 6 letters per ling)

[ IUFBC-81

I.D. BADGES

No ham should be without an |.D. badge. It's just
the thing for club meetings, conventions, and get
togethers, and you have a wide choice of colors
Have your name and call engraved in either standard
or scripl type on one of these plastic laminated | 0
badges. Available in the following color combinations
(badge/lettering). white/red, woodgrain/white, blug/
white, white/black, yellow/blue, red/white, green/
white, metalic gold/black, metallic silver/black

[TTUID Engraved | D Badge

Please Enclose $1 00
to cover shipping and handling

FAdio... BOOKSTORE

GREENVILLE, NH 03048
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ANOTHER BREAKTHROUGH FROM AEA

Packet + RTTY=
Pakratt™ PK-64.

It you ‘ve read about packet, or
are already into it, vou know how
exciting it is. With the hot new
Pakratt PK 64 we've just brought a
new dimension to packet. The
Pakratt PK 64 is a complete, fully
assembled and tested packet radio
controller which, together with
Commodore 04 or 128 computer,
can convert vour shack into a
packet operations center

And we've included a new version
ol our advanced MBA-TOR™ soft
ware to make it the first packet
controller with AMTOR, Baudot,
ASCI and Morse. But an even
more exciting part of the Pakratt

controller is its great price

Incredibly Simple
To Set Up

Just plug the Pakraw controller
into the C 64's game cartridge
slot, add a mic connector tor
connecting to vour particular

transceiver, and vou're set.

If you're anxious to try it out, our

new “quickstart” manual section
can get vou on the air in under
> hour

-

Simply Powerful
The versatile Pakratt controller
shows messages and connect
status simultancously on your
Commodore with a unique split

screen display. And it lets vou

Tt

PK-64 shown with HF modem option.

Computer not included.

send letter-perfect text from the
text editor software while mon
itoring incoming messages. The
20K byte QSO bulter stores more
than 20 video screens of text!
Disk commands let vou save

specilic operating parameters for
quick set-up for emergency
services, clubs, and multiple tre
quency use. And the Pakratt con
troller’s standard, TAPR style
modem gives yvou 300 and 1200
baud operation with great
HEF/VHF pertormance.

We can’t possibly list all of
the important features of Pakratt
here. But the absolutely best part
ol the Pakratt PK-O4 is that it's at
vour dealer now. So stop reading,
run down to yvour local dealer,
and check Pakratt out. Because
the real challenge will be to find
one after the other hams see it

Pakratt PK-64. Packet Power
from AEA. At amateur radio

dealers evervwhere.

A

Advanced Electronic Applications, Inc.
P.0. Box C-2160

Lynnwood, WA 98036-0918

(206) 775-7373

Telex: 6972496 AEA INTL UW

Pakratt and MBA-TOR are trademarks of Advanced Electronic Applications, Inc. Commodore 64 Is a trademark of Commodore Electronics LTD. v 128



The Problem S

olver...

The RF Wattmeter Model 81000-A from Coaxial

15210 Industrial Parkway, Cleveland, OH 44135 » (216) 267-2233
Outside Ohio, WATS: (800) Coaxial, Telex: 880-630

» 129
DIRECTION FINDING?
A N
% Interference Location  gemeeeeemmm——— % VHF and UHF Coverage
* Stuck Microphones  x Computer Interface
* Cable TV Leaks . ; * Speech Synthesizer
* Security Monitoring - % 12 VDC Operation
l_——-n I

New Tadrmloer (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction ﬁndul."g WQ into receiver's antenna
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high

sensitivity for weak signal detection. Call or write for full details and prices.
DOPPLER SYSTEMS, INC. 5540 E. Charter Oak,
STEMS, INC. ttedale. AZ 85054 (602) 998-1151

» 130

CUSTOM COMMUNICATION CONSOLES
Personal, Commercial, Industrial & Governmental Applications
Any shape & size to fill a corner or a room, Special design features & services are
« Replaceable front panel, for equipment changes, » Precisely cut front panel holes
by computerized equipment. » Computer aided design for: Floor plan lay-out, &
conso'e design. » Design assistance, on-site analysis & installation are available.
Constructed from plastic laminated birch plywood & black anodized
aluminum extrusions.
Contact: Larry Kushner, WAGBKC/4, President 134
BCS, Inc., 5817 SW 21 Street, Hollywood, FL 33023 (305) 989-2371
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POPULAR PA 19

Wideband Preamp

* Over 8,000 sold
0.5 - 200 MHz
19 dB gain
50 12 in/outpul
For receivers, counters, transmitter
amp stages
» Built, tested & ready-to-go
ONLY $9.95 + $1 shipping

NEW POCKET SIZED
500 MHz Freq. Counter

« Fits in your shirt pocket

= Uses 1 9-volt battery

= 4 digit LED readout,
6 digit resolution

* 1 MHz - 500 MHz

« Great addition to shack and toolbox
ONLY $49.95 + $2 shipping

» 132

DIGITREX
1005 BLOOMER
ROCHESTER, MI 48063

WEST COAST DISTRIBUTOR

R. LUKASZEWICZ
20610 ALAMINOS DRIVE SAUGUS, CA 91350
(805) 252-6021
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the mystery of
the tapered element

| received an interesting letter in
the mail the other day. It seemed some
of the DXers were having a lively dis-
cussion on the effects of taper on the
elements of a Yagi beam antenna. Re-
cently published information on
tapered elements seemed to indicate
that a severely tapered element could
actually be longer than a half-wave-
length yet still be resonant.’

The letter writer concluded that it
was reasonable to see that a ‘‘thick”’
element is shorter than a ““thin’’ ele-
ment, but it was beyond the realm of
possibility that a tapered element could
be longer than either a ‘‘thin"” or
“’thick’” element.

My friendly inquirer closed his letter
by saying that a “longer-than-normal
resonant element of the tapered vari-
ety contradicts the laws of Nature. Say
it isn't sol”

the background

This was an interesting letter. /s it
possible to have a tapered element
physically longer than a half-wave-
length at a given frequency, yet reson-
ant at that frequency? A little insight
into basic antenna theory might pro-
vide the answer. To quote the ARRL
Antenna Handbook:?

The shortest length of wire that will
resonate to a given frequency is one
Just Jong enough to permit an electric
charge to travel from one end to the
other and then back again in the time

TECHNIQUES /.
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fig. 1. Ratio of half-wavelength to conductor diameter (K-factor for tubing elements).

of one RF cycle. If the speed at which
the charge travels is equal to the veloc-
ity of light, 300,000,000 meters per
second, the distance it will cover in
one cycle will be equal to this velocity
divided by the frequency in cycles per
second, or

N = 300,000,000
Ji (Hz)

in which \ is the wavelength in meters.
Since the charge traverses the wire
twice, the length of wire needed to
permit the charge to travel a distance
N\ in one cycle is N/2, or one-half
wavelength.

Since the speed of light is a univer-
sal constant, either the frequency can
be adjusted to a given wire length, or
the wire length can be adjusted to a
given frequency. Finally, by changing
from the metric system to the English
system and dividing the formula by

two, the familiar and useful formula for
a half-wavelength in space is:

_ 492
N7 (MHz)

where L is length in feet of a halif-
wavelength for a frequency, f, in MHz.

The final step is to take into account
the ratio of length to diameter of the
conductor. The smaller the ratio, the
shorter the antenna will be for a given
electrical length. This is illustrated for
tubing elements in the graph fig. 1.

A length-to-diameter ratio of about
4,000 to 1 is appropriate for a wire an-
tenna in the HF range. A length-to-
diameter ratio of, say 250 to 1 could
apply to a resonant element made of
aluminum tubing. The tubing element
would be about 97 percent as long as
a wire element for the same frequency.
It is possible, then for a ““thick’’ ele-
ment to be quite a bit shorter than a
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5/8 A

fig. 2. Early broadcast antenna towers.

“thin’’ wire element, or than the free-
space dimension of a radio wave of a
given frequency. No argument so far,
is there?

what the broadcasters
found out in 1934

In 1924 Stuart Ballantine showed
that, for a given amount of radiated
power, the field strength at the horizon
would be greatest when the vertical
antenna (over a good ground) was
0.64 wavelength high.® This was the
concept behind the popular 5/8-wave-
length vertical antenna.

This was of immense benefit to
broadcast stations because it allowed
them to have a signal about 40 percent
greater than that provided by a 1/4-
wave vertical antenna fed the same
power. During the period between
1925 and 1930, many broad-cast sta-
tions in America and Europe switched
over to the new antenna design.

In attempts to obtain this optimum
situation the broadcaster had to erect
a tower more than twice as high as had
been used previously. Two types of
tower designs were available, as
shown in fig. 2. The type A installa-
tion consisted essentially of two
towers placed base-to-base and held
in a vertical position by four or more
guy wires. The type B design was
more conventional, with the four
tower legs mounted on base insula-
tors. No guy wires were required.

After using these towers for some
months it became apparent that the
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results achieved were not consistent
with theory. The promised gain failed
to materialize, and the unwanted, high
angle radiation was not appreciably
reduced. In May, 1934, extensive tests
were run on the radiation pattern of
WABC (in Wayne, New Jersey), using
an airplane to provide vertical pattern
plots. The results were discouraging
{fig. 3).

The next step was to measure the
current distribution along the tower. In
the case of the type A design, the 5/8
wavelength tower should have the cur-
rent distribution shown by curve A of
fig. 4. But the measured current actu-
ally resembled curve B! The current
distribution did not resemble the sin-
usoidal curve predicted by theory, nor
was there a current reversal approxi-
mately a 1/2-wavelength from the top
end of the antennal The top portion of
the antenna carried very little current
and the bottom portion of the antenna
nearest the ground carried most of the
current.

H.E. Gihring and G.H. Brown of the
RCA Victor Company ran tests on an-
tenna models built to scale for a wave-
length of 4 meters. The tests on the
models duplicated the results found by
measurement on the larger broadcast
antennas.* The clue was that the cur-
rent distribution on the tower was non-
sinusoidal, and the rules that applied
to normal antennas with sinusoidal
current distribution did not apply to
towers of irregular cross section!

Armed with this information, tests
were run on the type A tapered an-
tenna tower at WCAU (in Philadelphia,
Pennsylvania). This tower has an addi-
tional 100-foot shaft protruding out of
the top. They found little current in the
shaft and, again, no reversal of current
at the half-wave point along the tower.

The final check was to build a 4-
meter model antenna out of wire hav-
ing a constant cross-section. They re-
ported “‘substantial agreement’’ be-
tween theoretical and observed values.

problem defined
how to solve it

Gihring and Brown had proved that
it would be desirable to make the

THEORETICAL PATTERN

YMEASURED PATTERN
-t - Lo

-~
-~

fig. 3. Airplane field strength measure-
ments on WABC antenna showed radia-
tion pattern was not what was expected.

5/8x

™~

A - THEORETICAL CURRENT ODISTRIBUTION
ON 8/8 - WAVELENGTH TOWER.

B - MEASURED CURRENT ODISTRIBUTION.

fig. 4. (A) Theoretical current distribution
on 5/8-wavelength tower and (8) meas-
ured current distribution.

cross-section of the 5/8-wave antenna
constant if it were to obey the theore-
tical laws and deliver the anticipated
power gain. They proved this in simple
fashion. They made a wooden frame-
work the same size as the maximum
tower cross-section for the WCAU
tower and dropped wires down to the
corners of a square frame placed at the
base of the tower (fig. 5). Voila! Even
with as few as four wires, the current
distribution on the tower approximated
the desired sinusoidal waveform and
the radiation pattern proved to be what
was predicted for the 5/8-wave an-
tenna height.

So there it was. By summer, 1935,
broadcasters had started to shift away
from self-supporting towers in favor of
uniform cross-section, guyed towers.
And these are the tower designs that
are in use today by the majority of
broadcast stations around the world.

the taper effect
Although they had a different goal




fig. 5. Wire frame suspended from "hat”
atop WCAU tower restored proper cur-
rent distribution along the tower.

in mind, Gihring and Brown had de-
fined and described the so-called
“taper effect’” — that is, that normal
assumptions about antenna length do
not apply when the antenna element is
not unifrom in cross-section through-
out its length. The antenna can be
“thick’ or “thin” and all is well, but
when it's tapered, all sorts of strange
things seem to happen!

the discoveries
of W3IMWC and W6KPC

While the tapered tower effect was
well-known in the broadcast industry,
it remained unknown to the Amateur
fraternity in general. The taper problem
did not apply to VHF beam antennas,
it seems, because most of them were
made of a single section of tubing for
each element and no taper was pre-
sent. Even conventional 6, 10, and 20
meter beams had little, if any, taper.
For experimenters who built HF beams
with tapered elements, the puzzling
results and poor beam performance
could not be linked to the conventional
element dimensions in use.

As far as | know, the first discussion
of element taper in Amateur literature
was presented by my good friend
Frank Clement, WEKPC.* Frank found
that his 14 MHz driven element ended
up 17 feet 2 inches (5.23 meters) long
because of the extreme taper. (Note

that the element is longer than the
conventional electrical half-wave-
length.)

There the matter rested until 1967,
when Jim Berger, W3IMWC, attempt-
ed to build a 3-element, 40-meter beam
with tapered elements. In a letter to
QST.,* Jim noted that he had to
lengthen his elements to make the
antenna work properly. The tapered
driven element ended up 71 feet (23.6
meters) long (again, much longer than
the conventional electrical half-wave-
length.)

W2PV defines and
solves the problem

Aided by data from W6KPC, | de-
rived a simple chart that provided a
correction factor for a tapered ele-
ment, based upon the maximum and
minimum diameters of the element. It
proved to be practical, and a few
beams with tapered elements were
designed from my data with good
results. However, | had no mathemati-
cal proof that my supposition was
correct.

| pushed the matter to the back of
my mind until the late Jim Lawson,
W2PV, published a mathematical ex-
planation of element taper in his
monumental series of articles in ham
radio.” The computer program he sug-
gested was quickly compared against
my heuristic (cut-and-try) data and |
was pleased to find excellent agree-
ment. A variation of the original pro-
gram has since been published in ham
radio.®?

and the answer is

Yes, it is entirely possible for a ““half-
wave’’ element to be longer than pre-
dicted by conventional formulas /f the
element in question has a nonsinus-
oidal current distribution along it. One
of the most common examples (there
are-others) is the simple tapered ele-
ment having a non-uniform diameter
along its length. But the means are
now at hand to predict this aberration
and to compensate for it.

the 80-meter Yagi at OH1RY

Build an 80-meter Yagi antenna?

fig. 6. The 80-meter Yagi of Peter, OH1RY.
If you look closely, you can see Peter stand-
ing atop the center of the beam.

Impossible. But Peter Kolehmainen,
OH1RY did it! The antenna is shown
in figs. 6 and 7. This monster is atop
a 92-foot (30.6 meter) high tower plac-
ed on the crest of a 60-foot (18 meter)
hill, making the beam about 150 feet
(46 meters) above the surrounding ter-
ritiory. The boomn length (including the
tip guying supports) is 72 feet (22
meters) long. The antenna itself
weighs about a half-ton (454 kg).

Element taper? The element is 6
inches (15.24 cm) in diameter at the
boom, tapering to 1/2-inch (1.27 cm)
diameter at the tips! As you can im-
agine, this provides some bizarre ele-
ment lengths. The driven element is
135.5 feet (41 meters) long for reson-
ance at 3.8 MHz. The first photo
shows Peter squatting on the driven
element, which is hinge-mounted to
heavy insulating plates bolted to the
side of the boom. The weight of the
element is supported by the small
“mast’’ and guy wire assembly behind
him (I wonder where the photographer
was standing when this picture was
taken?)

If you look at the photo of the beam,
you'll see Peter standing atop the
antenna, dwarfed in size by the mon-
ster he has created!

Does the antenna work? Just listen
for OH1RY and judge for yourself!
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® $49.95 Suggested Retail

® Easily Installed

‘.M&Wht

‘@ UPS Shippable
'W'ﬂ'm&:ppm
(not Included)

_Whlﬂﬂlﬂ! for
144 MHz, 220 MHz, 440 MHz
Ask for our spec sheet and
radiation pattern plots, or
visit your favorite AEA
dealer for more information.

=adiu -

(Prices and specifications subject 10 chnge withou! notce
or obigation) . s
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fig. 7. Pater, OH1RY, atop the driven element of his B0-meter Yagi. Center of element is 6

inches (16.24 cm) in diameter!

good reading from Canada

Our neighbor to the north, Yuri
Blanarovich, VE3BMV, is the editor of
a publication that all Amateurs (espe-
cially DXers) should be aware of. A
first-class production Radiosporting
covers all aspects of contest and DX
operating — antennas, equipment,
station operation, stories of DXpedi-
tions — the works! | enjoy every issue
of this publication. If you're interested
in it, contact Yuri at Box 65, Don Mills,
Ontario, Canada M3C 2R6. (I wish
somebody would explain the British
and Canadian postal code system!)
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8. Alan Hoffmanster, WA3EKL, "“Désigning Yagis with
the Commodaore 64, ham radio, June, 1985, page 59.
9. Walter J. Schulz, Jr., K30QF, "Key to 3-element

Antenna Handbook. Available from Ham Radio’s Yagi Design,” ham radio, March, 1984, page 48..
Bookstore, Greenville, New Hampshire 03048. ham radIO
RECEIVE OSCAR 10 TELEMETRY 1985-86

CATALOG
Complete Kit 50¢

PSK DEMODULATOR—

plain text bulletins
INPUT—

OUTPUT—

$134.95

plus $3.00
shipping ana
handling

decodes satellite's housekeeping status
reports, environmental data collected and

audio output of SSB receiver or cassette player.

RS232 compatible serial bit stream at 1200 baud.

p
A
i

RADIO KIT
BOX 411H
Greenville, NH
03048

(603) 878-1033
lelex 887607
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ShackMaster™ puts your home station in the palm of
your hand. Whether portable, mobile, around the yard
or around town you'll be linked through your handheld
to your high performance equipment at home. Evencall
home from any Touch-Tone phone and operate.
Scan the bands, change modes, select antennas, turn
gear on and off — all from your Touch-Tone keypad.
Check into nets, work skeds, ragchew and DX without
being tied down to the shack.

advanced
computer
controls, inc.

QCC

More Details? CHECK — OFF Page 142

10816 Northndge Square + Cupertino, CA 95014

Exchange electronic mailbox messages with your
family - like “I'll be late”, or “Allis OK". Or talk with your
family directly through ShackPatch™ , with you in remote
control of your home station. Report traffic accidents or
disabled motorists through your home phone while
mobile or portable with PersonalPatch™

All the power of your home station (and more) really can
follow you anywhere. . . to find out more about
ShackMaster™ just write, send us your QSL, or call and
talk with us at 408-749-8330.

(408) 749-8330
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ALL MAJOR BRANDS IN STOCK

IWOOD
l HAND HELDSI

ALsO *IC-27H HIGH POWER VERSION
AND IC-37A, 220MHz
IC-47A, 70CM

LOW PRICE

TOLL-FREE PHONE [€31COM

SIMPLEX-REPEATER-SATELLITE

--mf;
v .

MA-40 40" TUBULAR H.D. MAST

Regular $745 i
SALE $549 ¢

MA-550 55' TUBULAR H.D. MAST

TDODWIE R

130 A50MHZ ® 75 WAT T
e

Regular $1245

SALE $899

-Why You Should Buy-

- '@ 29 TOWER
1. Will handle 10 Sq. Ft. SALE

50 mph W-51 $899

2. Pleases neighbors with

. | . ; .
tubular streamlined look l 51" CRANK-UP 9 SQ
3. In stock for quick delivery

4. Other models at great

prices
—— 2 MTR
- - . soweeo ] ELH 23D
FREE SHIPMENT §; = 30 W
MOST ITEMS UF’S SURFACE. | CALL FOR PRICE

He VeRY BE

ST [ 1_/3\I_ ON EVERY (,OUNT’

) e un | "KENWOOD  TS-940S

TOP-OF-THE-LINE HF TRANSCEIVER
PAY REGULAR PRICE §1796-95

CALL FOR
YOUR LOW,
LOW PRICE




ICOMMC —— TOLL—FREE PHON

SUPERIOR GRADE
GENERAL COVERAGE

RECEl"u.r"EI:I . E— .---..«r-\.-
C__IErmiE, | 3 1icomMm

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95

LIMITED QUANTITIES
THIS PRICE.

GEOAGE ml’!lw game

DON, NSIPE Oaalena CALIF J\ND ﬁﬁ!ZONﬁ CUSrOMEnS CALL OR WSIT NEAHEST STORE
alimios o PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME. VISA

st amatess o seee oo STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.

INCLL ALASKA WA

@HCOM |c-735

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCEIVERS

IC-02AT IC-2AT IC-3AT
IC-04AT IC-4AT

AT GREAT LOW
LOW PRICES

‘ LATET
EIICONH EDITION

COVERS BOTH 2 METERS
and 70CM

CALL FOR
LOW
PRICE

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotls Berry Farm Highway 24 Downlown. Lelt 271h off-ramp Highway 163 and Clairemont Mesa Bivd
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelback Road, 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 from San Fran Airport » 136 East of Highway 17 San Diego Freeway at Viclory Boulevard
¢ (] AW - W 3 TEMPO s TEN TE

Prces 1pechcabons descnphons subyec! (o change withou! nohice Cabl and Angona residents piease add sales fas



THE MOST AFFORDABLE
REPEATER
ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

Band Kit Wired

10M,6M, f e
2M,220 $680  $880

440  $780  $980 |
FEATURES:

¢ SENSITIVITY SECOND TO NONE; O.15 uV (VHF),0.2uV (UHF) TYP.

¢ SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER
& CERAMICFILTERFOR > 100dBAT + 12KHZ. HELICAL RESON-
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD.

¢ OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT-
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL.

e CLEAN,EASY TUNETRANSMITTER; UPTO20WATTSOUT(UPTO
50W WITH OPTIONAL PA).

RECEIVING CONVERTERS

HIGH QUALITY XMTR & RCVR MODULES FOR
REPEATERS, LINKS. TELEMETRY, ETC.

* R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV
sens.;8 pole xtal filter & ceramic filter in i-f, helical
resonator front end for exceptional selectivity,
>100dBat + 12kHz, bestavailabletoday. Flut-
ter-proof squelch. AFC tracks drifting xmtrs.
Xtal oven avail. Kitonly $138.

* R451 FM RCVR Same but for uhf. Tuned
line front end, 0.3 uV sens. Kit only $138.

* R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit.

« R110 VHF AM RECEIVER kit for VHF aircraft

or ham bands or Space Shuttle. Only $98.

« T51 VHF FM EXCITER for 10M,6M, 2M, or
220 MHz. 2Watts continuous,upto3W
intermittent. $68/kit.

* T451 UHF FM EXCITER 2to3Watts. Kitonly $78.
Xtal oven avall.

+ VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels
from 10 to 45 Watts to go with exciters & xmtg converters. Several models.
Kits from$78.

LOW-NOISE PREAMPS

NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FORHIGH-BAND & UHF. CALL FORDETAILS.

ACCESSORIES

Models to cover every practicai rf & if range to listen to SSB,
FM, ATV, etc. NF =2dBorless. Hamtronics Breaks ]« MO-202 FSK DATA MODULATOR. Run up
Racsiver the Price Barrier! to 1200 baud digital or packet radio sig-
1%"%'8 * nals through any FM transmitter. Auto-
28-30 oo to Pay $30 10 $125 matically keys transmitter and provides
144-148 No N to Pay 0 i
%0 for a GaAs FET Preamp. gigdshakes. 1200/2200 Hz tones. Kit only
, gy ) * DE-202 FSK DATA DEMODULATOR. Use
VHF MODELS fnogions oot FEATURES: with any FM receiver to detect packet ra-
Kit with Case $49 220-224 14148 @ Very Low Noise: 0.7 dB VHF, 0.8 dB UHF dio or other digital data in “202” modem
Less Case $39 b et ® High Gain: 18 to 28 dB, Depending on Freq. format. Provides audio conditioning and
Wired $69 22-224 28-30 @ Wide Dynamic Range for Overload Resistance handshakes. Kit only $38.
® Latest Dua|-gate Gﬂﬁ}S FET, Very Stable * COR-2 KIT With audio mixer, local
ﬁ%‘l@ - 24 2% MO:EL Tu;‘::o RANG P::SE speaker amplifier, tail & time-out timers.
with Case LNG-28 30 MHz
Less Case $49 wae  as | LNGSO 4656 MH $49 ooy s38. ith
Wired $75 a2 4% o * Z * COR-3 KIT as above, but with “courtesy
) ’ LNG-144 137-150 MHz $49 beep”. Only $58.
LNG-160 150-172MHz $49 « CWID KITS 158 bits, easily field program-
SCANNER CONVERTERS Copy 806 MHzband on any scan- )
nev. Wiredtested ONLY $86. ehanconany LNG-220 210-230 MHz $49 mable, clean audio. Kit only $68.
LNG-432 400-470 MHz $49 * A16 RF TIGHT BOX Deep drawn alum.
TRANSMIT CONVERTERS LNG-800 800-960 MHz $49 case with tight cover and no seams.

For SSB, CW, ATV, FM, etc. Why pay big bucks for a muitl
mode rig for each band? Can be linked with receive convert-
ers for transceive. 2 Watts output vhf, 1 Watt uhf.

HELICAL RESONATOR
PREAMPS

7 x 8 x 2inches. Designed especially for
repsaters. $20.
* DTMF DECODER/CONTROLLER KITS.

Control 2 separate on/off functions with
Exciter Antenna . ®
For VHF tnputRange  Output Low-noise preamps with touchtones?®, e.g., repeater and auto-
Model X\,/2 2;3_2 12-13 helical resonators re- patch. Use with main or aux. receiver or
Kit $79 »n s duce intermod and with Autopatch. Only $90
Wired $149 2;:-2376‘ ;‘&g‘ cross-band interference L4 AUTgPATCH K'TS;‘PFCI:Vide Il"epeater auto-
50-54 220-224 in critical applications. patch, reverse patch, phone line remote
(Specity band) ey vy 12dB gain. control of repeater, secondary control via
144-148 -0 repeater receiver. Many other features.
For UHF, 28-30 432-434 Only $90. Requires DTMF Module.
Model XV4 e e Modet TuningRange  Price | | o\\yp) ey AUTOPATCH. Use with your FM
Kit $99 61.25 420.25 HRA-144 143-150 MHz $49 transceiver. System includes DTMF & Au-
s 144-148 432-436"
Wired $169 *Add 520 for 2M inport ngﬁigg i;g‘jasg m:z ggg topatch modules above and new Timing
- ‘ r4 module to provide simplex autopatch and
VHF & UHF LINEAR AMPLIFIERS. Use with above. HRA{ ) 150-174 MHz $54 reverse autopatch. Complete patch sys-
:ﬁ:’ﬁg:ﬁ‘g’g from 10 to 45 Watts. Several models, |  HRA- ) 450-470 MHz $64 tem only $200/kit. Call or write for details.

» SEND $1.00 for 40 page CATALOG

(Send $2.00 or 4 IRC's for overseas mailing)

¢ Order by phone or mail * Add $3 S & H per order

(Electronic answering service evenings & weekends)

® Use VISA, MASTERCARD, Check, or UPS COD.

Phone: 716-392-9430

/)amromcs, Inc.

65-E MOUL ROAD * HILTON NY 14468

Hamtronics” is a registered trademark




PRACTICALLY SPEAKING ... 7

1

tracking the
hideous intermittent:
part 1 — mechanical
intermittents

Repair problems are never fun,
especially since they take us off the air
more times than not.

Probably the nastiest, meanest, and
most contemptible of all repair prob-
lems are the intermittents. These come
and go, usually occurring when it's
least convenient. They almost never
occur when you're reqdy to trouble-
shoot; you stand there, instrument
probes in hand and brain engaged,
only to find the darn set working prop-
erly. You turn your back, set the
probes down, and — zot/! — the
trouble reappears momentarily and
then disappears again.

Although I'm the first to admit that
finding intermittents sometimes falls
into the unholy realms of sorcery and
witchcraft, certain things can be done
to enhance the probability of success.

There's no such thing as a universal
procedure for locating intermittents
because different kinds of equiprnent
have somewhat different requirements.
To keep things simple, we’ll limit the
scope of this discussion to trouble-
shooting a high-frequency SSB trans-
ceiver with receive problems.

where to look

One thing you can do is educate
yourself about the kinds of parts and
faults most likely to create intermittent
symptoms. Very high on the list are
switches and relays. Because these de-

TUBE

% SOCKET g

SPRING TENSION ———of
CONTACT MAY )
BE DIRTY

[*——PIN

fig. 1. Dirty tube sockets create intermit-
tent conditions,

vices are mechanical, they're subject
to wear and tear. You’ll find dirty in-
ternal electrical contacts, poor spring
tension, and other faults causing inter-
mittent symptoms. In many cases, a
session with a pencil eraser on the con-
tacts or a squirt of contact cleaner (for
example, Blue Stuffi will work won-
ders. In other cases, however, only re-
placement will solve the problem:
Another potential sore spot is poten-
tiometers. These components are vati-
able resistors in which a shaft-operated
wiper eléctrode rubs against a wire-
wournd or carbon resistance element.
If either the element or electrical con-
tact on the wiper gets dirty, then
operation can become intermittent.
Unless the dirt has physically damaged
the resistance element {as sometimes
happens, especially on carbon ele-
merits), a simple squirt of contact
cleaner will solve the problem. Be
especially aware of potentiometers

that normally pass direct current (DC)
through the wiper connection. | recall
a 1963/64 car radio model in which
cost-cohscious engineers eliminated a
coupling capacitor from the volume
control and audio preamplifier circuit,
thereby making the volume control re-
sistance part of the preamp transistor’s
bias network. Passing the DC bias
through the control generated a mas-
sive warranty problem for the manu-
facturer as those volume controls were
chewed up by the truckload!

The printed circuit board (PCB) is
arlother common source bf intermit-
tent problems. Two forms of the prob-
lem are common: poor solder joints
and damage, sometimes hidden, tc
the board. Both types of fault are
especially aggravated in hot parts of
the equipment: nedr power transistors,
rectifiers, vacuum tubes, power resis-
tors (2 watts and above), larhps and sc
forth. These areas sometimes can be
identified by discoloration of the PCB
(We'll discuss PCB problems in ¢
moment.)

In vacuum tube equipment, the tube
socket can produce intermittent prob-:
lems. If the tube pins or the socke
contact (fig. 1} lose tension, then ar
intermittent conriection results. These
faults can be repaired in most cases
If dirt is the problem, remove the tubs
and gently clean its pins with a dime
store ink eraser, spray the pins with ¢
clear contact cleaner, and reinsert the
tube into the socket. Next, pull the
tube out of the socket and then rein
sert it four or five times in a row. Thi:
action will clean the socket. Wait a hal
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PACKET RADIO GOES PORTABLE
GLB ELECTRONICS

presents

THE FIRST CONTROLLER DESIGNED FOR
PORTABLE AND SOLAR-POWERED STATIONS

LOW 25 mA Current drain.
Designed for portable or solar-
powered stations.
Miniature size—Lightweight
Rugged all metal, shielded enclo-
sure.
® On-board Lithium Battery RAM
backup.
On-board watchdog for reliability.
Standard DB-25 Connectors.
Output signal indicates *"Con-
nected” Status.
Does not require squelched audio.
Comes with 8K of RAM.
Remote Command Mode for Unat-
tended operation.
® Hardware command lockout for
security.
® Commands compatible with our
Model PK1.
® Retains all other features of the
Model PK1.
® Extra I/0 lines for special applica-
tions.

Power reﬁuirement:
9 to 15 Volts DC @ 25 mA typical

Dimensions:
46 X 5.90 X 1.0 inches

Total Weight:
12 ozs.

PKIL—Wired and Tested
List— $239.95
Amateur net— $209.95

AVAILABLE OCTOBER 15, 1985

Call or write GLB for
options or Information.

151 Commerce Pkwy.,
G ELECTR Nlc I Buffalo, NY 14224
4 ® 716-675-6740 9to 4

= 137




hour or so for the cleaner to dry, then
turn the rig on to evaluate the results.
If the intermittent remains, re-tension
the socket contacts with either a tiny
screwdriver tip or other sharp-pointed
tool.

Components can be the source of
some maddening intermittents. Unfor-
tunately, some component problems
tend to heal themselves the instant a
probe is attached (especially semicon-
ductors). Be especially wary of plastic
packaged transistors, tubular (non-
mylar) capacitors, and resistors. These
components account for a large por-
tion of the problems.

Shielded IF and RF transformers
(fig. 2A) are frequent sources of inter-
mittent faults. The coil wire attaches
to the lugs on the base, and these
sometimes break (see fig. 2B). In
some cases, a careful worker can
repair these transformers; it's merely
a matter of resoldering — you'd be
surprised how many escape the fac-
tory unsoldered!

finding the intermittent

The first step, crucial to quick suc-
cess, is observation. Define in your
mind what the rig is doing wrong,
what functions are affected, and
whether it happens on both receive
and transmit. Narrowing down the
possibilities allows you to restrict your
efforts to a certain few stages, once
you determine which stages may or
may not be affected. For example, if
the problem happens on SSB but not
CW, or on receive but not on transmit,
we can then infer that the problem is
probably not in a stage that is common
to both affected modes. Deciding
which stages are likely candidates
depends on understanding your trans-
ceiver; do a block diagram analysis and
read any circuit descriptions provided
by the manufacturer.

Some intermittents occur under
vibration, touching, or thumping. A
certain number of such problems are
due to bad switches and potentio-
meters. A little /ight tapping with an in-
sulated probe, a little jiggling, or visual
inspection will often locate the source
of the problem.

fig. 2A. RF/IF transformers.

fig. 2B. Another cause of intermittency is
traceable to broken coil lead/base LUG
connections.

OBSERVER

MIGH INTENSITY
LAME

fig. 3. View the PCB with light shining
through to find cracks.

Most mechanical faults are due to
either bad PCB joints or bad compon-
ents mounted on the PCB. Unfortu-
nately, many of these problms fail to
yield to the tapping method because
any vibration at all, anywhere on the
board, will produce the fault. Two
approaches helpful in this regard don't
require formal troubleshooting: visual
inspection and shotgun solder
touch-up.

Visual inspection involves examining
every joint on the PCB with a 10X or
so magnifying glass under adequate
light. Examine the board two ways:
first with the light shining on the
soldered side, then with the light shin-
ing through the PCB from the compo-
nent side (fig. 3). In the latter case,
subsurface cracks in the PCB material
can break a joint or track. Even if the
joint or track appears normal it should
be reworked.

Visual examination takes a certain
amount of practice; one needs to
develop a “small eye,” that is, the abil-
ity to see defects where others would
see a "'normal”’ joint.

| usually inspect PCBs with a bottle
of fingernail polish or a grease pencil
handy. Especially on large boards,
each apparent anomaly is marked so
that | can find it easily later on. This
habit is especially useful when using a
magnifier because the glass will distort
your perception of space.

Shotgun soldering is especially use-
ful when the area of the intermittent
is known, when the PCB is small, or
when nothing else seems to work. |
can recall another mobile radio receiver
problem in which the VHF front-ends
PCB had a high "‘bad joint” intermit-
tent rate, but were difficult to remove
and replace. In that case, the more
elegant “'visual inspection” method
was not cost effective, so we pulled
the PCBs, soldered every joint, and
tinned every track. Rarely did this
method fail on that particular problem.

At this point let me digress a little
bit to answer the purists who would
criticize this approach. | admit that the
elegant method is to find the single
bad joint or broken track and repair
only that. Unfortunately, this approach
can be time-consuming and may even
be impossible. While the purist “‘super-
tech’”” is messing around trying to
analyze which joint is bad, I'm going
to fix the rig! Commercially, the shot-
gun approach is more profitable — and
to Amateurs it means getting back on
the air sooner.

Next month: Tracking down thermal
intermittents.

ham radio
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NAME
ADDRESS _
PHONE
[ CALL
EQUIPMENT AVAILABLE

mation to and from international trouble spots.
THIS HAM OPERATES FOR ANIMALS!
WSPA is the only organization officially recognized by
the United Nations as a consultant on animal disaster
issues. We urgently need you and your radio. To
register as an animal-emergency opérator, simply fill
out the coupon and mail it to WSPA, Western
Hemisphere Regional Office,
Boston, MA 02130. We'll be depending on you when
animals are in jeopardy.

When DISASTER Strikes
YOU May be the Animals” Only Hope

The World Society for the Protection of Animals
(WSPA), a nonprofit organization with offices around
the globe, takes action to help animals in crisis,
responding in times of fire,

eruption, oil spills, and civil unrest.

o assure the quic kest response to these disasters,
WSPA needs the help of ham radio operators in the
United States and abroad who can relay critical infor-

flood, earthquake, volcanic

29 Perkins St., POB 190,

-
- ENGINEERING CONBULTING
INTRODUCES

‘REMOTE A PAD*'
MODEL RAP-1

2 FOUR DIGIT DTMF
DECODERS. PLUS 16 DIGIT
KEYPAD CONTROL

TUNE THE WORLD FROM
YOUR HANDHELD VHF/UHF RADIO

Maode! RAP.
$149.95
‘Remaota A Pad”
Remote control
interface board *

and DTMF 278y
decoder it

IcCoOmM IC-02AT USER'S
“AUDIO BLASTER "MODULE

woi #re in cantral

" i ‘
[r.‘ e
.I Y P
Mode! AB-) $19 895

Price includes postage and handling, US A

ENGINEEHING Cl:'.INSI.ILTII\IG

583 CANDLEWOOD ST., BREA, CA 92621
(714) 671-2008

78 [l November 1985

TOUCHTONE™ DECODER KIT
* 551 207 DTMF Recewver
| ® Recewe all 16 DTMF digits
} ® No additional filtering
] ‘ [ | i | ® Output BCD or hex format
= MODEL TTX - 22 pin IC L FESISLOrF
522 95 capacitors data sheet
and schematics
'4DIGIT SEQUENCE DECODER
- MODEL TSD -
® Fits inside most : uns
559 95 on 12 VDC [35ma)
» ® Over 1500 ditferent codes!
® Mnpkes excellent private call on bu
® Lse it

@ Low power [29ma & 12V)
Hlﬂ LE= |I||\!'[;|\W|r}lrllslr||
LL’
® Momentary and latr

or output
® Control relays. mute audio
. Control ink an/n#f

® Custom IC ingu

® Kit includes 3 SBMhz crystal
® Lser p!n[;r an
= ires high
WIRED ‘ TESTED reliahility & small size!
rigs runs

sy repeaters!
to turn on audn or sound an alarm
hing outputs

MasterCard and Vies accepted, or send check' M 0O
Cal address add 6% price includes shipping USA Send to

ENGINEERING CONSULTING
583 CANDLEWOOD ST., BREA, CA 92621
TEL: 714-671-2008

AMATEUR RADIO MAIL LISTS
Sall-stick 1x3 labels
*** NEWLY LICENSED HAMS ***
*** ALL NEW UPGRADES ***
*+« UPDATED EACH WEEK ***
Total List = 462,728 (ZIP sorted)
Price is 2.5 cents each (4-up Cheshire)

BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703:894-5777
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Everything from Superman III
to Super Bowl XX.

Movies. Sports. News. Entertainment specials.
Music videos.

Everything you always wanted to see on
television but were afraid you'd never get.

Over one hundred channels of spectacular
entertainment. Of crystal clear reception.
Throughout the house. 24 hours a day.
With no monthly fees. No cable TV.

Come see the entire line of Uniden
Satellite Television Systems. It’s legal.
It's affordable. And it’s a whole new
world of television. Right in your own
backyard.

uniden

Satellite Television Systems

UST-110 Antenna

© Uniden Comrocation of America 1985

17 Industrial Street
Rochester, New York 14614

2410 Ridge Road West
Rochester, New York 14626

716-225-6130 716-454-3630
1-800-824-5014 1-800-824-5014
Sales Service

More Details? CHECK — OFF Page 142 v 140 November 1985 [l 79




BIGGER
AND

BETTER
THAN

EVER!

The ARRL 1986 Handbook for the Radio Amateur takes over where the 1985 Edition left
off. Each of the 40 chapters has had some revision, and there are more than 500 new or
revised figures. The new edition will contain 1184 pages — way up from last year’s count of
1024. Many key chapters with “hot” topics among today’s radio amateurs have been
completely revised and rewritten. In fact the new material represents 532 text pages.

An understanding of digital electronics is a must these days since such circuitry has so
many practical applications in station control, frequency synthesis, telemetry, word pro-
cessing and other information-handling systems. The Digital Basics chapter will help you
to understand what is going on in everything from simple keyers to sophisticated micro-
computers. Packet-radio enthusiasts will find the most up-to-date information available in
the Digital Communications chapter. There are new sections on data interfacing and
modems, 50 new and revised figures, plus an expanded bibliography and glossary.

The Special Modulation Techniques chapter has the latest on spread-spectrum. On the
fun side, we've added a new section on remote control of model aircraft and vehicles.

On the practical side, you will find many of the 27 new projects described in October
QST. There are new power amplifiers for 1.8, 50, 144 and 1296 MHz, plus preamplifiers
and transverters for the VHF/UHF enthusiast. The new digital PEP Wattmeter - SWR
Calculator will be one of the most popular projects.

We've only seratched the surface in describing what is the standard manual of RF
communication. Over 5.7 million copies of The Handbook have been published in 63 editions
since 1926. The new edition is must reading for today’s radio amateur!

The 1986 Handbook will be available in November. Paperbound prices are $18.00 in
the U.S., $19.00 in Canada and elsewhere. Cloth prices are $27.00 in the U.S. and
$29.00 elsewhere. Prices in U.S. funds. Foreign remittance should be in the form of an
international money order or a check drawn on a bank account in the U.S.
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Ultra Compact

The new ICOM IC-735 is what
you've been asking for...the most com-
pact and advanced full-featured HF
transceiver with general coverage receiver
on the market. Measuring only 3.7 inches
high by 9.5 inches wide by 9 inches deep,
the 1C-735 is well suited for mobile,
marine or base station operation.

More Standard
Features

Dollar-for-dollar the 1C-735 includes
more standard features...FM built-in, an
HM-12 scanning mic, FM, C\W/, LSB, USB,
AM transmit and receive, 12 tunable
memories and lithium memory backup,
program scan, memory scan, switchable
AGC, automatic SSB selection by band,
RF speech processor, 12V operation,
continuously adjustable output power
up to 100 watts, 100% duty cycle and a
deep tunable notch.
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Superior
Performance

it’s a high performer on all the ham
bands, and as a general coverage re-
ceiver, the IC-735 is exceptional. The
IC-735 has a built-in receiver attenuator,
preamp and noise blanker to enhance
receiver performance. PLUS it has a
105dB dynamic range and a new low-
noise phase locked loop for extremely
quiet rock-solid reception.

Optlons. A new line of accessories
is available, including the AT-150 elec-

tronic, automatic antenna tuner and the

switching PS-55 power supply. The

1C-735 is also compatible with most of

ICOM's existing line of HF accessories.

MEMO MW M=VFO
= = =

DOWN M-CH UpP

e e

Simplified Front
Panel

The large LCD readout and con-
veniently located controls enable easy
operation, even in the mobile environment
Controls which require rare adjustmern
are placed behind a hatch cover on the
front panel of the radio. VVOX controk
mic gain and other seldom used control
are kept out of sight, but are immediater
accessible.

See the IC-735 at your authorized
ICOM dealer. For superior performance

and innovative features at the right price

look at the ultra compact IC-735.

ICOM

First in Communications

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 7523¢

All stated specifications afe approximate and subject 1o change without notice of obligation. All ICOM radics sgnificantly exceed FCC requianons imiting spurious emissons 73548



Message
Master

Real-voice message system
For any repeater or base

Now you can communicate vital information even when
the station you are calling is not on the air — with
Message Master. Message Master is a solid state voice
recording system which can record messages just by
listening to you speak, store messages in memory, and
deliver messages on demand. If you can’t be there to
deliver your messages let Message Master deliver them
for you - any messages in any language and in your own
voice!

Message Master connects easily to any radio system for
remote access: repeaters, base stations, even transceiv-
ers. It can even be connected to an autopatch device to
exchange messages between your radio system and the
telephone network.

Message Master is a multi-user system with mailbox
style personalized message service for a hundred users.
With 8 minutes of message storage it can store
hundreds of messages simultaneously making it ideal
for large, active repeater groups.

Would you like your callsign identifications,
tail messages, and bulletin messages sentin
real-voice? Message Master can send them
too. Record several identification messages
and it will even send adifferent ID each time.
Almost like magic, Message Master knows
when to send identifications and tail mes-
sages so it needs no special control signals
from your base or repeater.

Call or write for further information before
you make another wasted call.

Commercial users: Ask for a brochure on
the Message Master Electronic Dispatcher
with group and all call messaging.

KENDECOM INC.
MICRO CONTROL SPECIALTIES

* Create messages just by talking. Message Master's
‘real-voice’ technique saves YOUR VOICE in digital
memory to dellver messages In your own volce, lan-
guage and dlalect.

* Mailbox-style operation gives individual message
delivery service to 100 system users.

e Easlly added to any repeater or base station for re-
mote operation with only four connections.

* Special features include callsign identifications, tail
messages, and bulletin messages.

* Digital message storage provides instant playback of
stored messages.

¢ Modular memory meets your exact needs from 2to 8
minutes of total message storage.

Serving all your repeater needs

— Mark 4 Repeaters and Repeater Controllers are THE PER-
FORMANCE LEADERS with real voice, more autodial numbers,
more synthesized voice and more features.

— Mark 3 Repeaters offer the winning combination of high per-
formance and high value.

— LR-1 Repeaters boast superb RF circuitry at an economical
price.

— MR-4 Receivers with 7 helical resonators are the only receivers
to choose in harsh RF environments.

— PA-100 Amplifiers with rugged TMOS power FETs give you a
continuous duty high power signal.

COMING SOON: A 4-channel re-
ceiver voting system which oper-
ates on true signal-to-noise ratio to
extend your coverage by linking to
remote receivers.

23 Elm Park
Groveland, MA 01834
(617) 372-3442



digital frequency readout
using the Commodore 64

A <+ by 16 prescaler
designed for the Argosy |
can be adapted

to other transceivers

Although digital frequency readout is clearly a
major advance in Amateur transceiver technology,
many excellent rigs that offer most of the other ad-
vantages typical of state-of-the-art gear don't have
digital readout. Yet it seems ridiculous to replace a
good piece of equipment because of this one short-
coming. If you have such a rig, you might want to
consider adding a digital frequency display as an
accessory.

This can be done through the purchase or construc-
tion of a frequency counter, but such gadgets tie up
both station space and dollars, and withaut special
hookups can display only transmitted frequencies.
Furthermore, when the station already contains a
computer and monitor, it seems redundant to add yet
another display with its associated batch of
electronics.

| was doing a good job of break-in CW with a Ten-
Tec Argosy and a Commodore 64 serving as a CW
keyboard. With conditions becoming more and more
difficult as the sunspot number fell, the need for sharp
filters and “‘on-the-nose’’ schedules became too acute
to be ignored, and the analog dial of the Argosy fell
short of what was needed. Accordingly, | decided to
make the computer display the required information.

Fortunately, the C64 contains an array of hardware
timers that operate independently off the central pro-
cessor and can be accessed through the user port. It

also contains a stable frequency reference in the form
of the machine clock. The timers perform the com-
parison of unknown and reference frequencies. The
mathematics necessary to display the operating fre-
quency, formulated in BASIC, run in real time in order
to provide a continuous readout. The system is easy
to implement and debug, performs beautifully, and is
readily adaptable to other popular transcejvers.

timer

The timers are part of two 6626 Complex Interface
Adapter (CIA) integrated circuits contained in the
machine. One of the two ICs is dedicated primarily to
the keyboard interface, but its timers are partly acces-
sible through the user port. The second CIA is dedi-
cated to the user port and the serial interface, and its
functions are fully accessible.

The timers are 16-stage binary counters that can be
preset to any count between 1 and 65,535. They count
down from the preset value and deliver an output
when the count passes zero. Thus, they can divide
an input frequency by any integral number within their
range. Furthermore, they can be cascaded by appro-
priate instructions to form a longer counter chain.

The signal counted can be either an external input
or the machine clock. The latter runs at 1.022727 MHz
and is derived from a master crystal oscillator that also
generates the color subcarrier in a TV.

The counting rate is limited to about 500 kHz by the
internal mechanics of the interface chip. It is there-
fore necessary to bring the frequency to be measured
down into the range below 500 kHz. However, an
aliasing effect permits moderate extension of the limit
with appropriate modification of the programmed
mathematics.

By Clifford J. Bader, W3NNL, 1209 Gateway
Lane, West Chester, Pennsylvania 19380
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design considerations

A key requirement for digital frequency readout is
precise gating of the counter that records the fre-
quency to be measured. This would be difficult to do
if the gating were done through software, since the
machine cycle times for executing BASIC instructions
are a significant fraction of the counting period re-
quired. Fortunately, the designers of the CIA arranged
for direct access of the timer output through the user
port, without intervention by the computer’s pro-
cessor; thus, one timer can be used to precisely gate
another by the addition of simple external circuitry,
and the result can be examined by the computer at
its leisure.

In general, neither the transmitted nor the received
frequencies are present as a steady-state signal (except
in the case of a direct-conversion system), so an in-
direct method of determining the frequency must be
used. Since most modern gear uses a master oscillator
covering a fixed range, in conjunction with crystal-con-
trolled heterodyning oscillators for the various bands,
it is generally satisfactory to measure the master oscil-
lator frequency and to apply appropriate corrections
to the display. The stability of the heterodyning system
is usually good enough to make the correction a con-
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stant factor, and no significant error results from
warm-up or temperature changes.

My Argosy oscillator operates in the 5-MHz region,
as do the osciliators in many other transceivers. To
get the frequency below the 500-kHz limit, the fre-
quency to be measured must be reduced by a factor
of better than 10. Translation through a mixer could
be used, giving an output of 0 to 500 kHz as the oscil-
lator covers 5 to 5.5 MHz, but an additional crystal
oscillator would be needed and the mixer output cir-
cuit would have to be broadbanded over the range
from DC to 500 kHz.

It's easier to use a frequency divider in the form of
a simple integrated-circuit counter. For example, a
four-stage binary counter divides by 16, giving an out-
put frequency range of 312.5 kHz to 343.75 kHz as the
input varies from 5 MHz to 5.5 MHz.

An obvious disadvantage of the divider is the loss
of precision associated with the compressed frequency
range. The precision can be regained, however, by
lengthening the counting interval by an equivalent fac-
tor. Normally, achieving 100-Hz resolution — which
is typical of most digital readout transceivers — would
require counting for 0.01 second; with the divide-by-16
prescaler, the time must be lengthened to 0.16 second

' or more. Fortunately, a repetition rate of two or three



times per second is fast enough for a useful real-time
readout, so the divider scheme is practical. It is easy
to impiement, requiring only the binary counter and
a transistor buffer-driver to amplify the small amount
of RF taken from the 5-MHz transceiver oscillator.
Power can be taken from the computer’s user port.

The computer program for performing the readout
and display handles a number of functions. First, it
arranges the timers for the task at hand. Then it starts
the count cycle running and monitors for completion
of the cycle. Next it obtains the resultant count and
performs the mathematics necessary to deduce the
oscillator frequency from the count. It applies the
appropriate corrections for the band and mode in use,
as input by the operator. Finally, it displays the resul-
tant figure on the screen, and initiates a new cycle.
Despite all this activity, the program is a short one,
requiring fewer than 50 lines of typing and only a few
seconds to load from tape or disk.

system implementation

The readout system is shown in fig. 1. Timer A of
the user port divides the machine clock frequency by
65,536. When its count passes zero a pulse is delivered
to user port timer B. The latter is preset to a count
of 2; when it also indicates an underflow (at a clock
count of 65,636 x 3 = 196,608), line PB7 (Pin L} of
the user port switches from plus 5 volts to zero volts.
This voltage transition gates off the external counter.

The counting interval is 196,608/1,022,727 =
0.192239 second.

Counter 8 of the keyboard interface CIA counts the
input pulses delivered from the external divide-by-16
prescaler through Pin 4 of the user port. It is preset
to 65,635 at the start of each cycle and counts down
until the external signal is gated off.

The schematic of the external prescaler is shown
in fig. 2. The binary counter is a TTL 74197, which
is capable of 70-MHz operation. There are numerous
other possible choices, including some CMOS varie-
ties; however, with the latter it may be necessary to
run the prescaler at a higher voltage than 5 volts to
achieve the 5 MHz counting speed. This would in turn
lead to power supply and interfacing complications.

A cursory glance at the transistor buffer circuit sug-
gests that it violates all the rules of stable biasing for
amplifiers. So it does, but the objective is not linear
reproduction of the signal, but rather the development
of a square wave drive from a hundred millivolts or
so of sinusoidal signal. Thus, it is permissible to
operate the stages at a small degree of either satura-
tion or cutoff. The resistor values shown keep the
2N2222s in such a state.

The coupling to the transceiver is through a simple
capacitive pickoff and a 3-foot {0.9 meter) shielded
cable to the prescaler. The loss in signal caused by
the voltage-divider effect of the cable capacitance is
made up by the two-stage amplifier in the prescaler.

PREAMP

+5v

|

[

i

|

| 27k
|

| 2n2222
|

N

FINZ

27k

2nzaz2z

TRANSCEIVER

Except as indicated, decimal
values of capacitance are in micro-
farads («F); others are in picotar.
ads (pF); resistances are in ohms.
k = 1,000 M = 1,000,000

fig. 2. Prescaler schematic. Bias resistor values are chosen for a small amount of saturation or cutoff. Stage delivers square
wave drive from about a hundered millivoits of sinusoidal signal.
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The advantage of this approach is that it requires no
active hardware inside the transceiver and produces
no large-amplitude square waves near the transceiver’s
receiver circuitry.

In my Argosy, the 39 pF capacitor is connected to
the output (rearmost) terminal of the PTO assembly
and a shielded cable is run from there to one of the
spare RCA jacks on the rear panel. Many transceivers
have the VFO signal already available on the back
panel and require no internal modification. In general,
the pickoff point should be at the output of the VFO
buffer, and the rig should be checked after connection
of the prescaler to make sure that there is no loss of
output.

The prescaler is located close to the user port and
enclosed in a small aluminum box (fig. 3) to prevent
radiation of harmonics of the scaled-down frequency
every few hundred kilohertz throughout the spectrum.
Such radiation is also suppressed by the 0.001-uF
capacitor from the prescaler output to ground, which
slows down the edges of the square wave going into
the port.

At W3NNL, the prescaler shares the user port with
an MFJ-1228 CW/RTTY interface, and is piggybacked
on the latter (fig. 4). There is only one port line (Pin
L) in conflict, and a switch is provided to transfer it
from frequency readout to the MFJ. | have also com-
bined a CW keyboard program (not shown) with the
frequency readout.

In the absence of such a piggyback scheme, it will
be necessary to procure a connector with the required
0.156-inch (4-mm) contact spacing. These seem to
turn up at hamfests only in much longer sizes than the
24-pin variety needed for the user port; however, the
excess length is easily removed with a hacksaw.

computer program

The BASIC program shown in fig. 5 can be followed
using the memodry map presented in the C64 Pro-
grammer’'s Reference Guide. Lines 110 through 290
are concerned with acquiring the operator-specified
band and mode, and defining the pre-established cor-
rection factors. The section from line 300 through 420
sets up the timers, runs the count cycle, and calculates
the frequency. The remainder of the program is de-
voted to formatting and displaying the output and
starting a new cycle.

The timer interface uses POKE and PEEK statements
directed to the appropriate addresses. The count in
timer B of the keyboard CIA is picked off in two eight-
bit bytes, and the number of pulses is calculated and
multiplied by a factor which yields the original input
frequency to the prescaler. The low-edge oscillator fre-
quency is subtracted from the input frequency, and
the lower edge of the band in use is added. Finally,
corrections unique to the individual transceiver are
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fig. 3. Prescaler is enclosed in a small aluminum box to pre-
vent harmonic radiation.

either added or subtracted; these corrections take care
of crystal-tolerance errors in the heterodyne frequen-
cies, deliberately introduced offsets such as those used
in the Argosy to avoid birdies, and shifts in the re-
ceived and transmitted frequencies dependent on the
mode of operation selected (CW or either sideband).

The correction consists of a term K representing the
conversion-oscillator related effects, a factor D repre-
sentipng the offset between CW and normal sideband
operation, and a multiple of D which is the shift in-
curred when the reverse sideband is selected. Of
course, if only one mode is to be used, D may be
omitted from the selection statements and from the
frequency equation of line 400, and the mode select
routines of lines 130-160 and 270-280 can be omitted.
The value of K can be determined for the mode of
interest.

Several tasks are associated with formatting and dis-
play. The screen is cleared and the “FREQ ="' leader
is printed, followed by the frequency, a wide space,
and the mode entered. To avoid a string of meaning-
less extra digits after the decimal point, the computed
frequency is rounded off to the nearest 0.1 kHz. To
eliminate the visually unpleasant sensation produced
by the C64's dutiful suppression of the decimal point
and following zero on integral kilohertz readings, some
jockeying is performed to tack the point and zero back
on. Finally, compensation is made for the leading-zero
suppression, which occurs when tuning from above
10 MHz, to below 10 MHz, and which would other-
wise shift the display left and expose a spurious right-
hand digit.

The above action is repeated every few hundred mil-
liseconds, except that the screen is left uncleared after
the first cycle. Clearing produces flicker and is unnec-
essary unless the format changes.

For the display to work properly, it is imperative that
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THAT IS OUT OF THIS WORLD...

MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

..AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz MODEL 3500 features a 35
bandwidth and 20 calibrated MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component sweep and variable holdoff allow
tester provides additional stable viewing of complex
diagnostic power. waveforms.

T JDR INSTRUMENT
800-538-5000 - 1224 South Bascom Avenue S
800-662-6279 (ca) San Jose, California 95128 (408) 995-5430
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fig. 4. Prescaler mounted on MFJ interface.

the display portion of the program be typed exactly as
specified, including all embedded punctuation marks.

correction factor determinations

When the program is first typed, lines 180 through
280 should be omitted. The missing lines may be
entered after determining the K and D factors as
described below.

If the correct nominal low-edge oscillator frequency
has been entered on line 290, the indicated frequency
will be somewhere within 10 kilohertz or so of the true
value when the program is run and WWV, CHU, or
the crystal calibrator is tuned in. Before starting the
correction factor procedure, the calibrator should be
checked to make sure it is accurately tuned to the
standard-frequency station.

To determine K for a given band, only one measure-
ment is necessary. With the rig set in the normal side-
band position for the band in use, the crystal calibrator
should be tuned to zero beat. The frequency indicated
by the display should be noted and subtracted from
the actual frequency of the calibrator harmonic. The
result is the value of K. This operation should be
repeated for each band or bandswitch segment and
the numbers recorded for entry into the program (don’t
forget the minus signs where applicable).

Next, the transceiver should be set for CW and the
calibrator harmonic tuned for the proper CW pitch
rather than for zero beat. The direction and magnitude
of the change in indicated frequency should be noted.
The change will normally be about 0.8 kHz. An accu-
rate value can readily be determined if the rig has a
sharp audio or crystal filter. If a separate receiver is
available, a still more accurate measurement can be
made by noting the display reading when the trans-
ceiver is placed in the transmit mode and zeroed in
the external receiver with a known reference. The RIT
or OFFSET control should be set to zero for this
measurement.

The value of D obtained is positive if the indicated
frequency decreases as compared to the zero beat set-
ting, and negative if it increases. By way of example,
in the program (fig. 5) at 10 MHz the indicated fre-
quency with WWV at zero beat in the SSBN (normal
sideband) mode was 10010.8 kHz, leading to a K of
minus 10.8. With the WWV carrier peaked in the audio
filter, the indicated frequency increased another 800
Hz to 10011.6 kHz, yielding — 0.8 for D, The numerical
value of D holds for all bands, but the sign changes
as the rig implements CW on different sides of zero
beat.

Finally, the opposite sideband should be selected
and the zero-beat procedure followed. The correction
determined should be divided by D to give the multi-
plier used in line 280. Again with reference to fig. 5,
my display read 10014.2 in the reverse (USB) mode,
or 3.4 kHz higher than SSBN. This is 4.25 times as
large as the CW correction and in the same direction,
so the multiplier in line 280 becomes 4.25.

operation

The program asks for entries of the band in MHz
and the mode (0 for CW, 1 for normal SSB, and 2 for
reverse SSB). It then displays the frequency to the
nearest 0.1 kHz and the mode in use. A flickering of
the display between two adjacent tenths digits indi-
cates that the frequency is approximately halfway be-
tween the two values.

The readout follows the incremental tuning on re-
ceive and shows the transmitted frequency when the
key is pressed or the mike activated. If there is con-
siderable RF in the station the readout may be erratic
on transmit, but will work if the drive is decreased to
reduce the spurious RF.

To change the band and/or mode in use, press the
f1 key. This restores the prompts and starts the pro-
cess again.

adaptation to other transceivers

As described, the program and hardware should
work with the Ten-Tec Omni as well as the Argosy.
However, a number of other transceivers use upper/
lower sideband selection rather than normal/reverse
for the band in use. In general, its merely necessary
to change the format, substituting LSB and USB for
SSBN and SSBR. Proper choice of correction factor
values and algebraic signs will then produce equivalent
performance.

Of more concern is the VFO frequency and its re-
lationship to output frequency. Both the Kenwood
TS520S and the Yaesu FT101E use backward-tuning
VFOs' that is, the low-band edge corresponds to max-
imum VFO frequency. This requires modification of
the frequency equation of line 420 to read:
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NOC.0.D!

AND VIDEO MODULATOR DELTRON MODEL QD12/15-1.7
FOR T' COMPUTER Dual plus and minus 12vdc
Lidd open frame power supply.
A Can be used as 24Vdc ¢ 1.5
CONNECTORS T # Uhcmatﬂ -1 Dgsngn:d‘gor use with T.év clom- Etri $# 99XM182 low amp. INPUT: oither &
R uters. Can be used with video sources. Built-in N
ALL ARE 1.56" SPACING. pA/B switch. Channel 3 or 4 selection switch ggﬁ:gﬂ,’:s:?‘g:ﬁ ;1 5 Vac or 230 Vac
Operate on 12 vdc. Hook-up dragram included 21¢tm. 23 db. 1700 1pm vl 11’ 'eg;’}'“ez g?;"l’“te‘; &;;zde
s - > 5 supply. x 4" x 2 "
e $10.00 EACH SPECIAL PRICE .. .$12.50 each $12.50 each 10 for 5110.00
uyuc0ce CONNECTOR suabmmgguns 8"PA. SPEAKER *SPECIAL PRICE*
10 for $18.00 CONNECTORS C.T.S. Model 883079 $5.00 each DUAL L.E.D. DISPLAYS CASSETTE
22/44 EDGE CONNECTOR 8 ohms coil s < s MECHANISM
1uq Styl $2.50 esch 3.00z fernte magnet CASE OF = & 7 e
solder lug style Typical response range 8 SPEAKERS / ?’4
28/56 EDGE CONNECTOR cxmmne| - 100 - 10.000 hz $32.00 nmn
PC. style $2.50 each A\ R AR Dﬂ::é ;;‘;;‘g‘:ns' 'I'::Q"S max 560 high, 7 segment L.E.D. read-
10 for $22.00 DB-1§ PLUG $2.75 matching transformers outs. Mountin 24 pin DIP
DB-15 SOCKET $4.00 sockets. ..
36/72EDGE CONNECTOR | DB 15 HOOD 150
PC. style $3.00 each DB-25 PLUG $2.75 MAN-B640 orange, c.c. 75¢ sach
43/86 EDGE CONNECTOR | D228 SOCKET 3220 LINE CORDS RELAYS FND-5148 red, ¢.c 75¢ each
PC. style $4.50 sach PARALLEL ) =g = 5 AMP SOLID STATE DL-527 red. c.a. 75¢ sach
Heinemann Electric
TRANSISTORS PRINTER TWO WIRE R = 3%z’ SPEAKER
. 8 v L: 3-32 v Gl
pi, g | COMNECTORS ) b seno [T P
or 31. 3 & SIZE 2'x1"x3%"h .
PN2222A 410r$1.00 | Solderstyle 36 ©1812 SPT-2 lat $5.00 o™ Full range
2N2004 310r$1.00 | pinusedonpar- fa3 9y 616/2SJTround  $1.25 each -00 each 10 for $45.00 g Speaker
2N2904 31or$1.00 | allel data cables. Chmma) ULTRA-MINIATURE \ Gos magnet
2N2905 31or $1.00 NS THREE WIRE 5 VDC RELAY (j;.; diagonal New. stereo cassette mechanism
MJ2955 $1.50 MALE CONNECTOR £ Py =7 mountingcenters. 1 n0),qes record/playback and
2N3055 $1.00 5.50 each 6 18/3 flat $1.50 each F‘g;‘(lsi"hNEDOOSMZO $2.50 each 10 for $20.00 erase heads, 2-12VOC motors
PMD 10K40 $1.00 5 b drive bel ! .
FEMALE CONNECTOR . High sensitivity e beits. pulleys. 3-12vVDC
;:;:;} ;g: $5.50 each 818/3round  $2.00 each O s SPRING LEVER solenoids pinchwheels and other
CONTACTS: 1am) mechanical parts  These parts
-SPEclAL PRICE* 1.0.C. CONNECTORS 8 16/3 round $4.00 each Mounts in 14 pin DIP socket TERMINALS used an other current model
T press itan 1‘3)1'.025:1;:& l:é’e?bf decks, woutd cost several imes
r $10.! -

TRANSI STOR standard ribbon cable COMPUTER terminalsona |e - . our selling price f purchased
PN1569 TU-92 N.P.N, 08-25 PLUG $6.25 GRADE MINIATURE sturdy 2% x Zs;:ja:;::uy Br:nu your ov’vn audio
plastic cransistor DB-25 Socket $6.75 6 VDC RELAY 3% bakelite 1y o o ( datarecorder or use for soare

100 for $3.00 6PINMALE ss30 | CAPACITORS Aromat #RSD-6 gate ° e
T er 36 PINFEMALE $5.50 Great for speaker enclosures or
1000 for $60.00 2,000 mfd. 200 VDC gu IDr‘rSmlall power supplies. $750EACH 2FOR $12.50
TARGE QUANTLTIES 13 DIA. x 5~ HIGH $2.00 | 30id colball $1.00 each 10 tor $9.00
AVAILABLE 3,600 mfd. 40 VDC contacts rated '
TRANSFORMERS TWIST-LOCK 13" DIA. x 3% HIGH sroo| lamp@ 30 vde Highly sensitve. MINIATURE TOGGLE SWITCHES
CONNECTOR 6,400 mtd. 60 VOC ooy rect drive possible. 120 ohm ALL ARE RATED 5§ AMPS @ 125 VAC
120 volt ‘9”'" OlA. x 414" HIGH $2.80 | Operate fram ¢ 3 6 vdc S.PD.T. S.PD.T. S.PD.T.
N 700 mid. 50 VDC IL: 120 ohms $1.50 each - - ~
primanes C;__a:& W 1% DIA. x 4% HIGH $3.00 | 13/,4x"357 x 7, 1010r$13.50 F(’.?Znsss) (Sglgaglgg) g:zeroh';'-on)
31,000 mid. 15 vDC non-threaded terminals. !ermmaisg
5.6 volts @ 750 ma. $3.00 | Same as Switchcraft #12CLEM 1% DIA. x 4" HIGH s2.s0 | 13 VDC RELAY bushing $1.00 each $1.00 each
8 volts @ 150 ma. $1.25 | 5conductor in-line plug and chassis 72,000 mfd. 15 vDC CONTACTS: SPN.C. T8eench 19 tor $9.00 10 tor $9.00
:; :«fn' %gg e ggosg mount jack Twlst-lockgstyle 27DIA. x 4% HIGH $3.50 | 10amp @ 120 vac 10tor $700 100 for $80.00 100 for $80.00
. ma.
¥ 185,000 mfd. 8 VDC Energize coil to
;’ﬂt‘l '2&'1":-.. :;gg $2.50/SET 2V2 DIA x4 HIGH s1.50 | gpencontact S.RD.T. S.PD.T. D.RD.T.
il e svecuwpmcesoomen | Fo o (o) g (nen)
vet amps $20.00 _ AL PRICE $1.00 each 2C. style PC. lugs Solder lu
30v.c.t. @ 2amps $5.00 TI SWITCHING POWER SUPPLY P =\ o non-threaded threaded lsrmmalsg
j 4PDTRELAY (S3¢') | bushing | Qushing. $2.00 each
Compact, well-regulated switching power supply o 75¢ each o $1.00 each | 10 for $19.00
designed to powef Texas Instruments computer l4pinKH style . s 10 for $7.00 10or $9.00 U U U 100 for $180.00
v e 3 amp contacts . Il 100 for $80.00 i
WALL INPUT 14 -25vac @ 1amp :JSF dbu\ 'uﬂy o -
QUTPUT + 12vdc @ 350ma oste 1.70 aach VoV
TRANSFORMRS ;12udc@soma Speciy covoiagd Sevred STANDARD JUMBO gb%?('é’ A'?vmfzn
— 5vdc @ 200ma vdc or 120 vac DIFFUDED T 1v2 H
f
ﬂ,'nr;glgzdafm'y SIZE: 4% x 4% x 1% high  $5.00 each LARGE QUANTITIES AVAILABLE RED 10 for $1.50 115 vac hghted rocker. .
outlet SOCKET755:OR KHRELAY 100 for $13.00 ?/"89 ‘f"Ou:(T n
esch GREEN 10 for $2.00 A lanoe
13.8 VDC REGULATED POWER SUPPLY | poranvy acTion | & ooidi | Sanseionsisame
4VDC @70 me. 2 T These are solid state. fully reyutated 13.8 vdc MICRO VELLOW 1010013'3‘1%38 $1.50
6 VAC @ 500 m.‘ :3‘50 power supplies. Both teature 100% solid state .
6 VDC @ 750 ma 350 construction, fuse protection. and L.E.D. power | oMRON #C-5G3-c4l ”n FLASHER LED MINI-PUSH BUTTON
9 vocS 500 ma $5.00 indicator. U L. listed Clock-wise action 5 vl operation $.PS.T momentary
12.5 V) 265 ma. $3.00 2 amp constant, 4 amp surge $18.00each |micre used ir coin red]um‘l))ghla c}c’rg\asllry;lopen
24 VAC @ 250 ma. $3.00 operated mechanisms and size $1.00 each R‘edt‘:tju((:r?
T RLTAGE @ 500 ma. o 3 amp constant, 5 amp surge $25.00each | low torque operations. 35¢ oach
V2,872, $15 RATED: 5 amps @ 125 Vac. BI-POLAR 10 for $3.00
$1.25 each 10 for $11.00 i
7 CONDUCTOR LAR(,;: g;;NTXT[ES( ;VAILAELE lumgc;J’?:%ze KEY ASSEMBLY
MINI-BOX RIBBON CABLE LED HOLDERS EEERE 5KEY
b il
e - SNAP ACTION { Two piece holder S @ T2 S8 $1.00 ench
Pomons #2104 SWITCH | TETese™  toomrsson | Somnsdangnecenomay
Cherry elect. #E-21.N.O.orN.C. CLEAR CLIPLITE long
Designed to provide a steady + 5 0.1A contacts. Surtable for alarms
Hoavy cuty iack | vac é 240 ma from a battery and other low anergy crcuits LED HOLDER 6 KEY
phenolic praject box with cover and | ¢, fof of 3.5 16 6.25 volts. Spectra-strip red marker str.p, V8" lover. Make LED a fancy
screws. 2" X 12" X 12 2 X1 x 171 28 ga. stranded wire 45CEACH 10FOR$4.20 Pt “ains 6 single-pole reraaly
g or $1. contains 6 single-pole normally
$1.00 EACH $1.50 sach $5.00 per 100 rolt open switches, Measures 47

QUANTITIES LIMITED
MINIMUM ORDER $10.00
USA: $3.00 SHIPPING

INCLUDING SUFFICIENT
SHIPPING
CALIF RES. ADD 6'2%

long.
METAL OXIDE
VARISTOR
Popular GE # 130LA10A

varistor. %~ diameter
$1.25 sach
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110 KEM DIGITAL ﬁﬂEﬂJENCY READOUT BY W3NNL 3783
120 PRINT CHR$C(147
130 INPUT “BRND "HZ B INPUT"MODE (@=CW. 1=S5BN, ZeSS5BR)".M
140 IF M=t THEN M$="CW"
15¢ IF M=)l THEN M$=“S3BN"
16€ IF M=2 THEN MS="SSBER"
178 REM ¥ AND D FACTORS BELOW RAFPLY TO W3NNL AROOSY ONLY
180 IF P=3.3 THEN K=-,] [=-,8
190 IF Bw7? THEN Kw-,4 Dm=,8
202 IF B=1@ THEN K=-18.8 D»-.8
1@ IF PBw=l4 THEN K=-,4:[i», 8§
228 [F Em21 THEN Km=19.4 De=.8
230 |F Bw28 THEN K==11.3 D=.8
240 IF B=23.% THEN K=-11.8 D=. %
250 1IF B=23 THEN Km~=1],6 D=, B
468 IF B=23%.7 THEN K=-11.7 D=.8
270 IF M=l THEN D=9
ZBR 1E M=2 THEN Dad, 2ve)
730 E=5@0e REM ahu ¥ PTO FREG KHZ AT LOW BHNDEDGE
IR FRINT CHRS{14&7
212 POKESE389.@
22 POKESS529, |
330 POKESE%62.2 POKESAS83. 8 POKESSIS]. 16
LES

' i
SMH-E+ 1 OBORE K]

438 PPINT uu 19) PRIMTFREQ a",
4@ F=lQsF

440 IF F=]HTIF ¢, 9 THEM 470

460 F=F+]

470 FmINTC(F)/10

488 IF F{18009 AND Fo7000 THEN T&8
490 IF F=INTC(F)CORTHEN 329

900 PRINTF, PRINT CHREC137)

518 PRINT".@", :PRINT Mg GOTO S3@
2@ PRINTF, FRINT mMs

23@ DET C8 [F CS=CHRES{]33) THEN 128
348 IF PEEK 363773128 THEN34&

338 GOTO3E8

560 PRINT CHRS$(29),

37@ 00TO <92

RERDY.

fig. 5. C-64 program for digital frequency readout.

420 F=E - .08322975*N +1000"B+K + D

The TS520 VFO tunes from 5.5 to 4.9 MHz, so the
value of E in line 290 becomes 5500. The FT101 VFO
tunes from 9.2 to 8.7 MHz, so E for this rig is 9200.

Since 9200/16 =575, the FT101 pushes the com-
puter past its upper frequency limit. This is where the
previously mentioned aliasing effect comes to the
rescue: the increasing rate at which pulses are missed
causes the timer to slow down in exact proportion to
the frequency excess. It turns out that correct results
are obtained if the count is subtracted from 2 x
655636 = 131,072. Thus, line 410 should be changed
to read: 410 N =131072-N

Rigs that have provision for 160 meters require the
insertion of a correction-factor line for that band in the
block between lines 170 and 270. For the TS520, 8
should equal 1.8, and for the FT101, 8 should equal
1.5. Line 200 may of course be omitted for rigs which
do not have a 10-MHz band.

Both the TS520 and FT101 have external access to
the VFO. The TS520 VFO buffer is available through
a 2:1 resistive divider at the VFO phone plug connec-
tor, and through direct connection at Pin 1 of the EXT
VFO socket. The former connection is preferable if
enough signal is obtained to drive the prescaler. The
FT101 VFO is available at Pins 6 or 7 of the EXT VFO
socket.

The program in fig. 5 will accommodate oscillator
frequencies from about 2.7 to 8 MHz. Frequencies be-
low 2.7 MHz can be handled if line 410 is omitted.

final comments

The most likely causes for failure of the system to
operate are typing errors in the program or a problem
in the prescaler. If the latter is running, it should be
possible to hear harmonics at multiples of the divided-
down frequency if the receiver antenna is brought near
the circuit board. An analog DC voltmeter will read
about 2.5 volts when connected to Pin 12 of the 74197.
Some experimentation with preamplifier base resistor
and input coupling capacitor values may be necessary
if the VFO output is very low.

One very quickly becomes addicted to the circuit,
to the extent that the rig is never on unless the com-
puter is first fired up. It is satisfying to be able to set
the display to 14000 kHz on a seemingly dead 20-
meter band and have one of the beacon stations pop
out right in the center of the audio passband.

acknowledgements

Thanks are due to Earle Lewis, W3JKX, Fritz Hauff,
W3NZ, and Dick Briner, WB3GVU, for furnishing the
Kenwood and Yaesu manuals. The photographs were
taken by my son-in-law, Herb Hoppe, Jr.
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SATELLITE TELEVISION RECEIVER
SEMIKIT

with dual conversion downconverter

FEATURES:

¢ |nfrared remote control tuning
AFC, SAW filter
RF or video output
Stereo output
Polorator controls
LED channel & tuning indicators
Install six factory assembled circuit boards to
complete.

SEMIKIT

Completed downconverter add

Completed receiver and downconverter
add 150.00

JAMES WALTER SATELLITE RECEIVER
2697 Nickel, San Pablo, CA 94806 ,- 149 Tel. 415-724-0587

$300.00
100.00




DX
FORECASTER

Garth Stonehocker, KORYW

winter DX season

November through February
constitutes the winter DX season.
Because the D and E regions of the
ionosphere receive less energy from
the sun in the northern hemisphere
during this time, less ionization occurs.
Therefore, the daytime attenuation of
radio signals is lower in winter than
during the rest of the year.

Attenuation is a result of signal
energy being absorbed by ions in the
D region (35-50 miles or 60-80 km)
above the earth. The amount of ab-
sorption is related to the zenith angle*
to the sun from the points where your
path crosses this D region. And on any
propagation path, absorption increases
with the number of transits of the D
region and varies inversely with fre-
quency. So in working DX, it pays to
use the higher frequency bands to ob-
tain more distance per hop (resuiting
in fewer transits) and less signal loss.

This is why we generally think of 6,
10, or 15 meters for DXing. But in
winter, particularly near sunspot mini-
um, we have the opportunity to work
DX on the lower frequency bands with
lower signal loss, day or night, than at
any other time of the year. But you
can’t always count on it; signals travel-
ing a high latitude path may be poor
for several days at a time. This is
known as the winter anomaly.!

Along with the lower signal attenua-
tion, the QRN decreases as fewer local
thunderstorms pass through your area
and the large thunderstorm areas near

92 November 1985

the equator move further south, re-
quiring more than one hop to get to
us. This decreases the noise some 6-8
dB, which is particuiarly noticeable on
the 160, 80, and 40-meter bands.

Even though ion production in the
D, E, and lower F regions is lower, ions
are better able to diffuse and drift up-
ward along the geomagnetic field lines
into the F region. This layer is the
major factor in defining the maximum
usable frequency. In winter this max-
imum usable frequency rises rapidly as
the sun rises each day, peaking just
after noontime, then diminishing dur-
ing the afternoon, evening, and
through the night to a low value just
before dawn the next day. The excep-
tion to this situation is for locations
nearer to the equator, where the ion-
ization continues to drift and diffuse up
during the afternoon and evening to
become the transequatorial maximums
described in my October, 1983 col-
umn.2 The maximum usable frequency
peak reached each day and the depth
of the predawn minimum frequency of
the next morning are related to the
solar flux of the day. The higher the
flux that day, the higher the frequency
peak and the lower the dip the next
morning.

Another advantage during the winter
season is that the geomagnetic field is
least disturbed during November and
December. This manifests as least vari-
ation of the magnitude and direction
of the geomagnetic field lines in an
hour’s time. This translates into fewer
periods of QSB during these months.

last-minute forecast

The first and second weeks of
November are expected to favor the
higher HF bands, 10 through 30
meters. The solar flux is expected to
be higher at this time of the month and
result in higher MUFs. If the geomag-
netic field is also disturbed at this time
then transequatorial propagation on
southern paths should also be ex-
pected. More hours of darkness, less
QRN, and stable signal conditions give
an edge to the lower bands for east-
west and northern DX contacts this
time of year. The lower HF bands are
expected to be best the last two weeks
of the month. You can update this
forecast daily by listening to the time
and frequency radio station, WWV, on
2.5, 5, 10, 15, and 20 MHz at 18 min-
utes after each hour. When the solar
flux, as announced, is below 75 and
the geomagnetic A is less than 15 or
K is less than 4 the lower bands should
be best. If the geophysical indices are
higher, consider using the higher HF
bands instead.

The Taurids meteor showers will
occur from October 26 to November
22, with a maximum count of ten per
hour from the 3rd through the 10th of
November. Lunar perigee is on the
12th, and a full moon falls on the 27th.
A total (totality of 1 minute 59 seconds
duration) eclipse of the sun is calcu-
lated to be visible on November 12th
way down in the Antarctic regions. It
starts south of Africa at 1209 UT and
moves to the tip of South America,
ending at 1612 UT. The bands open to
Antarctica on the accompanying pro-
pagation chart should lower to 40
meters and then recover during the
above time period on eclipse day. Try
for a contact!

band-by-band summary

Ten, twelve, and fifteen meters, the
day-only DX bands, will be open from
morning to early evening almost every
day, and to most areas of the world.
The openings on the higher of these

*The Zenith angle is the angle measured from directly
above an observer to the sun (0 degrees when the sun
is directly overhead, 90 degrees when the sun is at the
horizon).
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WESTERN USA MID USA EASTERN USA
N N E E W 13 E S SW W NW N E W

| W E SN2 N W TSN 2SN W N SR AN
0000 3040 [20(10{10(10 {10120 soo|l 30(40 (20|12 | 12{10{10 |20 { eoo| | 7|{ 40{40 [ 20{15| 15|15 15|30
0100 500020140 {2012 |12*110 |{106(20 s/l 30|40 | 20]15( 121212 | 20| roo| | aoe|| 40 |40 ( 20 { 20 [20* 20 | 20 | 30
0200 | § &0l 30 ({40 {20 (20*% 12|12 | 12]20 ro0)f 30140120120 | 15| 15|15 | 20 |j soo| J s00]{ 40 |40 | 20 |20 | 20|20 ) 20 |40
0300 7001130140 {20]20 | 15)15115}20 soofl 40140 | 20120 20120)20 120 woof §row|| 40|40 )| 20]20] 2020 ) 20|40
0400 &) 30140 120}20]15]20 | 20130 sw|) 40| 40 | 201 20| 20| 20 {20 | 30 || rewo| | 1v0l| 40 |20 | 20|20 | 20|20 | 20|40
0500 %0011 40 )40 | 20|20 | 20120 | 2030 ] Jow]|| 40| 40 | 20| 20| 20|20 {20 | 30 || 00| J1200)| 40 {40 | 30 |20 | 20|20 | 20|40
veco | Yool A0 | 40 | 20[20 ) 20120 {20130 | [moofl 40{ 40 | 30120 | 20|20 (20 | 40 || 12000 wo|l 40 | 40 | 30 {20 | 20|20 { 20| 40
oroo | 0 fl 40140 | 30120 | 20|20 { 20|40 f2w|| 40| 40 | 30| 20| 20|20 {20 | 40 || o 200(l 40 |40 | 30|20 | 20| 301 30|40
0000 | §120 11 40 140 | 30|20 | 20| 20 | 20 | 40 w0l 40| 40 | 30| 30| 20| 30 |20 | 40 || 2% 301 40 |40 | 30|20 | 2030 30|40
oo | ™™l 40{40 | 30|30 | 20|20 | 20|40 2000l g0 40 | 30| 30| 20| 30|30 | 40 || 3% sl 40|40 | 30(30 30|30} 30|40
1000 20114040 | 30]301]20]30] 30|40 300 40| 40 | 30| 30| 20| 30 |30 | 40 || **® sl 40130112130 | 30|30 30|40
1100 20011 40 (40 | 3030 | 3030 | 30|40 400l 40| 40 | 15 30 | 30! 30|30 | 40 || 500 eooff 30 (20 12|15 30| 301 30| 40
1200 “% 1l 40140 | 3013013030 | 3040 soofl 40| 30 | 1215 30( 30 |30 | 40 || &% 700{t 30(20 {10151 2020 20| 40
1300 5001 40130 | 15|15 | 30{30 {3040 sl 30120 | 12) 12| 30{ 30|30 | 40 || 700 sooll 40120 1 1011220} 201 20| 40
1400 80011 4020|1212 | 2030 { 30 |40 7001 40120 101121 20120 |30 | 40 || 80 st 40120 1 10112 } 15120 20| 40
1500 70140120 10|10 | 15)20 | 20|40 800 )l 40120 ] 10|10 ) 15|20 |20 | 40 }f o] | |} 40 [20 | 10 |10 | 12 |30*| 20 |80*
1600 801140)20 | 10]10]12/20 | 2040 %1t 40]20 ) 10] 10| 12|20 |20 | 40 ||| |*oefl 40120 | 1010 | 12| 20 | 20 |80*
1700 %) 40|20 11010 | 12|20 | 20 |40 ]| 40| 20| 10| 10| 12] 20|20 | 80 ||| | 2| 40|20 | 10 {10 | 12|20 | 20|80
o ™1 40{30[10]10[12]15[20|40] §"™| 40| 30| 10|10} 12]15|20 | 80 | 12 0|l 40120 (10110} 12115} 20|80
W0 ") 040 12]10(12[12 20|20 ||| 80| 40|12} 10| 12|12 |20 |20 | | | #>| 80|30 |12 |10]| 12|12 | 20|30
| L2l s0l40(15]10] 12|12 ]15]20 "8l 40 15[10) 121215 |20 2| [ *>| 0|40 | 15|10 | 12(12|15]20
no 1™l sol40 | 20110 12]10]12]20 9i| 80/ 40 20[10]12]10[12 [ 20| 3| | *™{ g0 |40 |20({10}{12[10]|12{20
201 1®™ ][ 8040 ] 20|10 (12%| 10! 12]20 301 80180 20[10] 1211012 |20 *=°| | s> 80|80 | 30{10|12(10] 12|20
Dol 1*™ [l 801802010 10]10]10]20 ‘ol go| 801 20(10| 12{10[10 |20 soo| | ew|j 80(80|3012|12({15112|20

m < | 8 g m g s|ég m < zs| S m <

S35 E(g 8|8 i e 3888z, R Rt HEAERHHE

Shazl 51213212 |8%% 2821312158188 % HEIRREHERREBHHE

The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during “normal”’ hours.

*Look at next higher band for possible openings.

-
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ICOM R71-751-R7000* COMPUTER INTERFACE

MEC 71«

MICROCOMPUTER ELECTRONICS COPORATION NOW OFFERS
THE M.E.C. 71« COMPUTER CONTROL INTERFACE THAT WILL
CONTROL AND EXPAND THE CAPABILITY OF THE ICOM R71A.

o LB WFDATE ATATHS om
¥ARID ¥ UERCY  14.293.43
¥ADID MODL  usE
L el well Wi

L reeuERcY 3. 001.903
MDY CHANRLL MOBL AR

ey

| e g
y v

i* [
Eu\nln e 08 |RTIY

"t yoealt FFORY CHANNLL 8L

32 CH RADIO MEMORY Show-
ing freq to 10 Hz, mode, filter
w/n. Load/change any memaory,
mode, filter direct from key-
board and print command

AUXILIARY MEMORY Show-
ing page 1 ol 47 pages each
having 15 memories. Freq,
mode, UTC time and room for
your notes. Auto log feature
allows instant logging of
receiver Ireq, mode, time

MAIN MENU Coantrol center for
entire system. Showing. 24HR
UTC time; radio freq, & mode
memaory CH, freq, mode plus ID
functions for your selection

* Easy to use. No computer knowledge
needed, automatic program loading. No
disk or tape required (except for aux
memaory storage).

* Menu driven to aid user at each step.

+ No radio modification necessary (ICOM
EX309 — not supplied — required).

* AUTOLOG Allows logging of radio freq,
mode and time by press of a key.

« UNLIMITED STORAGE via computer
disk or tape (store 705 CH per disk side).
Let your imagination run wild.

* Software update. As new software is
developed MEC will make it available to
owner subscribers

GET ALL THE DETAILS. WRITE OR CALL EEB TODAY

* HARD COPY via computer printer of all
memory channels

* KEYBOARD memory loading.

Price to be announced - CALL.
Available Fall 85. Dealer inquiries
invited.

EEB is the exclusive distributor for
Microcomputer Electronics Corp.’s
product worldwide. Address all in-
quiries to EEB.

EEB is an authorized ICOM dealer and
service center. Buy with confidence.

ORDER TOLL FREE 800-368-3270
Tech Info — VA orders 703-938-3350

Prices & specs subject to change
Shipping charges not included

Returns subject to 20% restock charge ELECTRONIC EQUIPMENT BANK
Free catalog in USA; all others 31RC’s 516 Mill Street NE

L B

Vienna, VA 22180 USA

GUS BROWNING, W4BPD's

DX’ERS MAGAZINE

For over 17 years, Gus's DX'ERS MAGAZINE has
brought thousands of DX'ERS worldwide, timely,
pertinent information on when and where to find
those elusive DX stations

Gus's personable, chatty writing style and his years
of DX operating experience makes the DX'ERS
MAGAZINE a unigue publication. One year $14 00
USA, Canada & Mexico.

Gus also prints high quality QSLs and other related items.
.~ 151  Write today for a free sample of his QSLs and DX'ERS MAGAZINE.

M
A
G
A
4
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|LE

Gus Browning, W4BPD « PO Drawer 405 » Cordova, SC 29039
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bands will be shorter, occur closer to
local noon, and provide paths mainly
to the southern hemisphere with a
possibility of transequatorial openings.

Twenty, thirty, and forty meters are
both day and night bands. Twenty is
the maximum usable band for DX in
the northern directions these days
during the daytime, then teams up
with 30 meters to fill in through the
night for the day-only bands. Forty
meters becomes the main over-the-
pole DX daytime band, with some
hours covered by 30. This path may be
affected by anomalous absorption dur-
ing a few days of the month.

Eighty and one-sixty meters, the night-
only DX bands, will exhibit short-skip
propagation during daylight hours,
then lengthen for DX at dusk. These
bands follow the darkness path, open-
ing to the east just before your sunset,
swinging more to the north-south near
midnight, and ending up in the Pacific
areas during the hour or so before
dawn. Eighty is the maximum usable
band for some night hours now dur-
ing sunspot minimum; consequently,
signal strength and signal quality can
be expected to improve. One-sixty
may also be better. Remember the DX
windows of 3790-3800, 1825-1830, and
1850-1855 kHz.

references
1. Garth Stonehacker, KBRYW, “DX Forecaster,” ham
radio, Decermber, 1984, page 63.
2. Garth Stonehocker, KBRYW, "DX Forecaster,” ham
radio, October, 1983, page 92.
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F Crystal
T Filters

for KENWOOD TS830, TS930, 75940

|I|‘ filters have received universal praise  As lamous con
VEIBMV wrote recently in Radiosporting 's réview

pod Nilers are greal bul 8-pole Fox Tango hiters are
I have put a pair in my 930 and the improvement i

Fﬂl TANGO MATCHED-PAIR FILTER KITS
2 1KHz for SSB; 4DOMZ for CW $139
SSB and CW (4 Niters) SPECIAL 5250
Kits inclyde detailed instruchions and all neegded pars
Specity bandwidths and Kenwood Model when ordering
FOX TANGO fiters equal or exceed the claims of imidators
Why nisk disappoiniment? Get the real thing'
SHIPPING $3 US. $5 A (US & Canada), §10 Elsewhere
Order by mail or phong » VISA/MC or COD accepled
Ask About Our Filters For Many Other Rigs

Fax-TANGO Corp.
Box 15944, W. Palm Bch, FL 33416
Telephone: (305) 683-9587 .~ 147




1986
CALLBOOKS

The “Flying Horse”
has a great new look!

It's the biggest change in Callbook history!
MNow there are 3 new Callbooks for 1986.

The North American Callbook lists the
amateurs in all countries in North America
plus those in Hawail and the U.S. possessions.

The International Callbook lists the calls,
names, and address information for licensed
amateurs In all countries outside MNorth
America. Coverage Includes Europe, Asia,
Africa, South America, and the Pacific area
(exclusive of Hawaili and the U.5. posses-
sions).

The Callbook Supplement is a whole new
idea in Callbook updates. Published June 1,
1986, this Supplement will include all the
activity for both the North American and
International Callbooks for the preceding
6 months.

Publication date for the 1986 Callbooks is
December 1, 1985. See your dealer or order
now directly from the publisher,

oNorth Americ‘;n Callbook
Incl. shipping within USA $25.00
Incl. shipping to foreign countries 27.60

o International Callbook
incl. shipping within USA $24.00
incl, shipping to foreign countries 26.60

O Callbook Supplement, published June 1st
incl. shipping within USA $13.00
inel, shipping to forelgn countries 14.00

SPECIAL OFFER

o Both NLA, & International Callbooks
Incl. shipping within USA $45.00
incl. shipping to foreign countries 53.50

R OR R R R R W R W

Iiinols residents please add 6% sales tax.
All payments must be in U.S, funds.

RADIO AMATEUR “ b I(
.o ca OO K INC
3 Dept. F

925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

—
Tel: (312) 2346600 e [ _X_~

1

A quarter-wave antenna is gives it stability and keeps it
great for range. But it’s too short—nine to twelve inches.
tall for most VHF handheld The flexible quarter-wave on
applications. So Larsen™ has top extends the range and
cut the quarter-wave down allows it to bend 1807
to size, without taking any Larsen offers ten different
shortcuts in design or VHF HQ series antennas in
construction. the 136 to 174 MHz range,

The Larsen HQ (helical- to work with most popular
quarter-wave) Kalduckie™ handheld radios. So whether
antenna stands just slightly you're calling for help, or
taller than a helical type, but just shooting the breeze, you
measures up to almost full can be sure that Larsen
quarter-wave performance. r* 1 Kulduckie antennas will
The helical design below l never run shorton
*  performance.

A
rsen Antennas

The Amateur’s Professional ™

See your favorite amateur dealer or write for a free amateur catalog.

IE® ARF REGISTERED TRADEMARKS OF LAHSEN ELECTRONICS, IN

v 162
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a scanner for
CB to 10-meter conversions

Diode matrix replaces
40-position selector switch

There have been many articles on CB-to-10 meter
conversion projects over the last few years, one of
which was an excellent article by MacFarquhar and
Grant' in which they described the steps necessary to
convert a Citizens Band AM radio to an FM transceiver
operating on 10 meters. In this article, we show how
to replace their 40-position channel selector switch
with some digital logic that adds the ability to scan
up to 20 channels. In addition, we described a way to
obtain a 100 kHz offset for repeater work without us-
ing a second crystal. All the other features of Mac-
Farquhar and Grant's original modification are
preserved.

If you already have a converted CB, enough infor-
mation is provided here to build the scanner; if you're
starting the project from scratch, the MacFarquhar and
Grant article will be necessary.*

circuit description

Since the CB was designed for mobile operation,
the converted radio must use a mobile power source
or operate from a 13.8 volt DC power supply. Power
supplies are available commercially at surplus stores,
and many excellent articles on building your own have
been published.

*Reprints are available from ham radio, Greenville, New Hampshire 03048, for
$3.00 each.
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Rather than build a separate + 5 voit supply for the
scanner, we borrowed a few mA from the +5 volt
supply in the CB. Low-power components were select-
ed to minimize the load on the existing CB radio power
supply.

The scanner and control circuit requires only six in-
tegrated circuits and can be builtona3 x 3inch (7.6
x 7.6 cm) card. A diode encoder is used to program
the operating frequencies. This gives the advantage
of being able to select any of ten frequencies and more
importantly, gives one a choice of crystals (frequency)
to use.

A schematic diagram of the scanner section is
shown in fig. 1. U1 is a decade counter with a built-in
binary to decimal decoder. The outputs feed the diode
encoder and indicator LEDs. The input to U1 comes
from oscillator U2 (in the scan mode) or flip-flop U3A
(in the single step mode). The other half of U3 is used
to offset the frequency by 10 kHz. The frequency of
the original CB is controlled by a Phase Locked Loop
integrated circuit, or PLL IC. The diode encoder con-
verts the ten decimal outputs from U1 to four control
inputs to the PLL. The four control inputs cause the
PLL to change its output frequency and the receive/
transmit frequency of the radio. U4A is used to moni-
tor the squelch of the radio and stop the scan when
a signal breaks the squelch.

A type 555 oscillator {U2) is used to provide a scan
step to the counter. The 7555 is a CMOS version of
the 555 timer; its operation is identical except that the
7555 draws much less current. Radio Shack carries a
TLC-555 which is also low current.

By Robert K. Baker, W2FMY, 263 Washington
Avenue, Saugerties, New York 12477, and Gary
Bischoff KB2GA, 1358 Charles Hommel Road,
Saugerties, New York 12477



The oscillator is cut off by grounding pin 4 or 5. Pin
5 is connected to S3, the SCAN/LOCK switch. Pin 4 is
controlled by U4A, a comparator. When the radio re-
ceives a signal that breaks the squelch, the voltage
at Q120 collector goes up, forcing the output of U4A
low, stopping the oscillator. The other half of U4 is
used to drive a “‘busy” light for visual indication when
a signal is present.

The diodes at the input to the counter form an OR
circuit so that inputs to either diode will step the
counter. U3A is a debouncer for the STEP switch,
which should be a push button or spring loaded tog-
gle. U3A is used on an R-S flip-flop — even though
it is a D-type device — by wiring the switch contacts
directly into the Reset and Set inputs.

If S2 is closed, the output of U3B will be held in
RESET state, forcing a logic zero to PLL control pin
PQ. Frequency coverage will be ten “even’’ frequen-
cies — 29.50, 29.52 through 29.68 MHz. If S2 is open,
U3B will be toggled by the end carry from the counter
each time the counter counts ten pulses or wraps
around. When the output of U3B is high, frequency
coverage is shifted up 10 kHz to cover the “‘odd”’ fre-
quencies of 29.51, 29.53 through 29.69. The circuit will
alternately scan the even then odd channels while S2
is open. When the frequency is shifted up, the high
level at U3 pin 9 turns Q11 on, lighting the + 10 kHz
LED.

The ten outputs from the CD4017 counter drive 10
LEDS in addition to feeding the encoder. Q1 through
Q10 (and Q11) can be almost any general purpose NPN
small signal transistor such as a 2N2222 or 2N3904.
The 4.7 kilohm base resistors were chosen to provide
about 1 mA of base current, which allows practically
any transistor to be used. Note that there is only one
dropping resistor (1K) used for the ten LEDs since only
one LED is on at a time. The current for the LEDs
comes from the 13.8 volt source.

A diode encoder is used to convert from a decimal
number to the digital data required by the CB PLL chip
to select different frequencies. Figure 2 shows the en-
coder used with our selected output frequencies and
crystal frequency.

Figure 3 shows a transmit offset circuit that can be
added to obtain the — 100 kHz offset required for
repeater access. Two boards were built using the crys-
tal switching scheme described by MacFarquhar and
Grant. They worked fine, but the price of the 10.795
MHz crystal exceeded the price of the CB board. A
simple circuit was therefore developed to make use
of the existing counter U1 when working through a
repeater. The circuit (fig. 3) consists of two cascaded
timer circuits, where U5 is a one-shot enable for oscil-
lator U6. When the microphone PTT switch is depress-
ed, the voitage on the CB point 14 goes positive and

is inverted by Q13. The resulting negative shift at the
collector of Q13 is coupled via the 470 pF capacitor
to a diode gate and to the input of U5. The negative
spike at pin 2 triggers U5, allowing oscillator U6 to
send five pulses to the CD4017 clock input via the
diode, which becomes the third leg of the existing OR
circuit. When the PTT switch is released, the negative
going level change at CB point 14 is coupled through
the 0.01 microfarad capacitor to the input of U5 and
another string of five pulses is sent to the 4017
counter. The circuit is disabled for simplex operation
by grounding pin 4 of U5.

The pulse rate of U6 is about 240 microseconds. It
is enabled for about 1 millisecond by U5. The time that
US enables U6 must be set carefully. When the entire
scanner is operating, the pulse width of U5 can be
trimmed by selecting the proper value for Rx. Use a
potentiometer or a decade box and lower the value
of Ry until four pulses are output from U6. The pulses
can be counted by using the PTT switch and observ-
ing the LEDs. Note the value at which the pulses
change from five to four. Raise the value of Ry until
six puises are observed. Note this value and install a
fixed resistor for Ry that is about halfway between
these two values. If the 0.005 yF capacitor is accurate
Ryx should be around 150 kilohm. A mylar capacitor
should be used in this circuit.

frequency and crystal selection

The following explanation is provided to explain fre-
qguency control and how to use an available crystal.
The CB Phase Locked Loop (PLL} was designed to
operate in the range of 2.24 to 2.68 MHz. Attempting
to operate the PLL outside this design range may re-
quire modification of the PLL lowpass filter.*

The present ARRL 10-meter FM band plan covers
the range of 29.50 to 29.70 MHz. The national calling
frequency is 29.60 MHz (similar to 146.52 on 2 meters).
Repeater outputs are on 29.62, 29.64, 29.66, and
29.68, with their inputs 100 kHz lower on 29.52
through 29.58. 29.50 is used as another simplex fre-
quency. The CD4017 decade counter forms the heart
of the scanner and gives us access to all ten frequen-
cies. The ten additional frequencies are obtained by
using a flip-flop to program the low order bit on the
CB’s PLL. The ten “odd” frequencies are presently
all simplex frequencies.

To see how a crystal is chosen, we start at the re-
quired output frequency and work backward. If, for
example, 29.6 MHz is the output frequency selected,
the PLL VCQ is mixed with a 10.695 MHz crystal oscil-
lator to generate the transmit frequency. Our 29.6 MHz
target requires that the VCO operates at 29.60 +
10.695 or 40.295 MHz. This in turn is mixed with the
third harmonic of anather crystal oscillator (Q105 on
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Regular SALE

ICOM

HF linear amplifier Regular SALE
1C-2KL 160-15m solid state amp w/ps 1795.00 1299
f-meter VHF Portable Regular SALE
I1C-505 3/10W 6m SSB/CW portable 449.00 399%

Order Toll Free
Use your Credit Card!

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 349.00 289%
IC-04AT for 440 MHz 379.00 289%

Standard models Regular SALE

HF Equipment BP-10 Internal Nicad battery pack 79.50 2 2 3G 5() 189%

IC-735 HE transcever/SW rcw/mic - BAO0TA | - BP-15 AC charger......o..oo... 1250 Ny e Z3000 L
PS-55 External power supply....... 160.00 144% EX-248 FM unit . 4950 WA $Eseose o
AT-150 Automatic antenna tuner ... 349.00 314% LC-10 Leather case ce. 3495 IC-3AT 220 MHz. TIP 299.95 239

" 1 2G4 g¢ L b]
:i-%i.gb?? Ht.{ cwW |b|i||[‘.i ..... ARy 23 SE: VHF/UHF base multi- mruh i Regular SALE IC-8AT 440 MHz, TTP 29995239
- ectronic keyer unil ....... < W ... £99.00 599%

IC-745 9-band xcvr w/ 1-30 MHz rcvr 999.00 779% k% [5x5 llgﬁgEﬁ :‘i\u{II::rT. o 12500 “ges
PS-35 Internal power supply ....... 160.00 144% BC-10A Memory back-up.. 850 Accessories for Deluxe models Regular
EX-241 Marker unit............ 20.00 SM-2 Electret desk microphone ...  39.0 g;; gggmahfn 2V Nicad Pak - use BC-35 67.50
EX-242 FMunit ....oooeennnnns .. 3500 9 - mah/8.4V Nicad Pak - use BC-35... 62.50
EX-243 Electronic keyer unit.......  50.00 |c:g_12% ﬁ:;’:{ril:: ;:‘;‘:ﬁl’;ﬁ'rﬁ """ bgg gg e BC-35 Drop in desk charger for all batteries 639.00
FL-45 500 Hz CW filter (1stIF)..... 59.50 IC-271H IUUIW 7m ”.I.,l. t;gB_,;CW ------ 899 .00 7599 BC-60 6-position gang charger, all batts SALE 359.95
FL-54 270 Hz CW filter (1stIF} ..... 4750 AG-25 Mast mounted preamplifier® 84.95 BC-16U Wall charger for BP7/BPS............. 10.00
FL-52A 500 Hz CW filter (2nd IF) 9650 89% | o a7)a 25430450 SSB/CW/FMxcvr 799.00 699% | LC-11 Vinylcase ..o, 17.95
FL-53A 250 Hz CW filter (2nd IF) 9650 89% AG-1 Mast mounted preamplifier*  89.00 LC-14 Vinyl case for Dix using BP-7/8 ........ 17.95
FL-44A SSB titer (2nd IF)........ . 159.00 144% IC-471H 75W 430.450 RS‘H-"CWJ"fM 1099.00 969 LC-02AT Leather case for Dlx models w/BP-7/8 39.95
HM-10 Scanning mobile microphone 3950 AG-35 Mast ﬁmuu'u:l preamplifier*  84.95 Accessories for both models Regular
SM-6 Desk microphone............. 39.00 = M - : BP-2 425mah/7.2V Nicad Pak - use BC35.... 3950
HM-12 Extra hand microphone..... 39.50 For a lened t|me' BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 2950
MB-12 Mobile mount,.............. 19.50 . i BP-4 Alkaline battery case . crernaenes 12,50

: With the purchase of an IC-271A/H or | | gp.5 425mah/108V Nicad Pak - use BC35 49,50
IC-471A/H get the matching PREAMP*® | | CA-2 Telescoping 2m antenna.................. 10.00
CA-5 5/8-wave lelescoping 2m antenna 18.95
for On'y - $1'00 EXtra' FA-2 Extra 2m flexible antenna ....... 10.00
Accessories common to 271A/H and 471A/H CP-1 rlg_ lighter plug/cord for BP? or |]|J: 950
PS-25 Internal power supply for (A)... 99.00 89% | DC-1 DC operation pak for standard models 17.50
PS-35 Internal power supply for (H)... 160.00 l;:'” LC-2AT Leather case for standard models..... 34.95
] v ] PS-15 External power supply 149.00 134% | RB-1 Vinyl waterproof radio bag................ 30.00
; : /1 C )

;cl;’ss_l:ﬁg J?I‘;:J?n;r;i;m}r iﬂpmm Lol Ifgg gg 1141493 SM-6 Desk microphone .. ceeres. 39.00 HH-SS Handheld shoulder strap................ 1495
FL-32 500 Hz CW filter “H["”'] """ 5950 EX-310 Voice synthesizer............. 3995 HM-9 Speaker microphone............ocvvvvon. 34,50
FL.63 250 Hz fw filter HI’T if) 4350 15-32 CommSpec encode/decoder.... 59.95 HS10 Boom microphone/headset . 19.50
FL-52A 1}(]0 IU)CW filter {:‘Jllli "i " g ‘50 89 UT-15 Encoder/decoder interface... 1250 HS-10SA Vox unit for HS-10 & Deluxe anl\- 19.50
FL-53A 250 Hz OW filter (2nd IF) . 96,50 89% UT-158 UT-15S w/TS-32 installed..... 7995 HS-10SB PTT umt for HS-10........... : 19.50
FL-33 AM filter. . : 31.50 VHE/UHF mobile multi-modes  Regular SALE ML-1 2m 23w in/ ]U"\' out amphiher ., SM.E 79.95
FL-70 2.8 kHz wide SSB filter .. 4650 IC-290H 25W 2m SSB/FM, TTP mic... 549.00 479 | $5-32M Commspec 32-tone encoder .......... 29.95
HM-12 Extra hand microphone..... 39.50 IC-490A 10W 430-440 SSB/FM/CW  643.00 579" | pocejvers Regular SALE
SM-6 Desk microphone. . 39.00 VHF/UHF/1.2 GHz FM Regular SALE | R-7000 252000 MHz, 117VAC....... £99.00 789%
RC-10 External [requenrv ‘contraller  35.00 1C-27A Compact 25W Zm FM w/TTP mic iﬁg g? ;gg:: RC-12 Infrared remote controller ... TBA
MB-18 Mobile mount.. 19.50 IC-27H Compact 45W Zm FM w/TTP mic 409.00 R-71A 100 kHz-30 MHz. 117V AC $799.00 659%

IC-37A Compact 25W 220 FM, TTP mic 449.00 299* ‘11 Infrared remote controller ... 58.95 499

'CPEZP'S‘ g IW"lCWSWl'Ul' 1?‘;333 :;3:: IC-47A Compact 25W 440 FM, TTP mic 469,00 399" ?E;lzl 500 Hz OW fiter .. ....... 59.50
FL'32 500 Hy O ller oo 5050 PS-45 Compact 84 power supply ... 11295 99" | F|.63 250 Hz CW fitter (15t 1F) ... 4850
FL-34 5.2 kHz AM filter ... 49 'JD UHE/EI-388 Voice synthesizer .. 2995 FL-44A SSB filter {?ﬂd 13— 159.00 144
BE.10K Memors Gacknc oot Sapn SP-10 Shim-line external speaker ... 2995 | gx.257 FMunil.................... 3800
S-S5 8 pin electret desk mic . 39,00 16-3200A 25K 2m/440 FM wATTP.... S4000489%)  £x310 Voicn sypihesiee........... 39.95

23 WEDSESSRS o > 0ICe SYNINBSIZeN .. oevivnrans A High s lity oscillat tal  56.00
MB-5 Mobile mount................ 19.50 AH-32 2m/440 Dual Band antenna 3295 gg_g‘htf,:,;l“f;’;;:e,'_'_'f.“_”.’___’_'f_ 1950

Other Accessories Regular SALE Larsen PO-K Roof mount ........ 20.00 CK-70 (EX-299) 12V DC option.....  9.95

PS-15 20A external power supply, 14900 134% Larsen PO-TLM Trunk lip mount ~ 20.18 MB-12 Mobile mount..........co... 19.50
CF-1 Cooling fan for PS-15......... 4500 Larsen PO-MM Magnetic mount  19.63 ~
EX-144 Adaptor for CF-1/PS-15.... 650 IC-1271A 10W 1.2 GHz SSB/CW Base 999.00 889% :

PS-30 Systems py's w/cord, 6-pin plug 259.95234% |  ATV-1200 ATV interface unit ... 18A VISA'

OPC Opt. cord, specify 2, 4 or 6-pin 550 PS-25 Internal power supply ....... 99.00 89* ‘ﬁ

SP-3 External base station speaker.... 4950 EX-310 Voice SVDI’IL."‘sI."EI .......... :_1:9 95 |

SP-5 Remote speaker for mobiles .. .. 25.00 e liIZCI] 5ISthTgS[§HE‘ﬂ(rﬁ;tﬁf’gﬁifﬂﬂﬂ mg g{bj 4495

CR-64 High stab. ref. xtal (745/751) 56.00 * T Pl iR 333,00 299+ | | HOURS ® Mon. thru Fri. 9-5:30; Sat. 9-3

PP-1 Speaker/patch (specity radio)..
SM-8 Desk mic - two cables, Scan.....
AT-100 100W 8-band auto. antenna tuner
AT-500 500W 9-band auto. antenna tuner
AH-1 5:-band mobile antenna w/tuner
GC-4 World clock ® (CLOSEOUT) »

Order Toll Free: 1- 800-558 0411

139.00 129*
69.95
349.00 314%
449.00 399*
289.00 259*
9995 79%

ML-12 1.2 GHz 10W amplifier .....
Repeaters Regular SALE
RP-3010 440 MHz, 10W FM, xtal cont, 999.00 899%
RP-1210 1.2 GHz, 10W FM, 99 ch. synth 1199.00 1089

Duplenel 1210 1.2 GHz duplexer, ., 1199.00 1089

Cabinet . : ceivenans. 24900

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195
®
Inc.

AMATEUR ELECTRONIC SUPPLY

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

Associate Store

CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Outside 1-800-62 1-5802

Ilinoi1s

AES BRANCH STORES

ORLANDO, Fla. 32803

621 Commonwealth Ave.
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside 1_800-327-1917

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106
1898 Drew Street 1072 N. Rancho Drive
Phone (813) 461-4267 Phone (702) 647-3114
No In-State WATS No In-State WATS

No Nationwide WATS 1% 1-800-634-6227

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1_800-321-3594

Ohio

100 November 1985



1k 50
+13.8Y O——AAA- -4

64 66 68

Q7-Q11 are geners! purpose small signal NPN
All +5V is taken from PLL, Pin 1
Worst case joad is 2.8 mA
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fig. 1. The scanner section only requires a few ICs.

the CB). The difference frequency is filtered and
applied to the PLL. This frequency must fall in the
range of 2.24 to 2.68 MHz.

When we started this project, we had about a dozen
crystals left over from an earlier 10-meter club project.
These crystals were marked 12.61333 MHz and had
been ordered for a PLL using a reference frequency
of 6 kHz rather than 10 kHz. The scheme we used re-
quired the crystal to operate up or down one third of
a b kHz step or 1.67 kHz. We found the oscillator
{Q105) more agreeabie to being ‘‘rubbered’’ up than
down, and had no trouble reaching 12.615 MHz. This
frequency would have resulted in having to shift down
to 10 kHz from 29.7 to reach 29.69 and not being able
to use 29.50, which was clearly not desirable. By re-
ducing C118 to 15 pF we were able to move the fre-

quency up to 12.61833 MHz. Two units were built with
crystals of 12.61833 MHz and they worked fine with
the original value of C118.

The crystal’s third harmonic of 37.855 MHz, when
subtracted from the VCO frequency of 40.295 MHz,
yields a difference of 2.44 MHz. To match at the 10
kHz PLL reference frequency, the PLL divider must
divide by 244. The divide number is controlled by
applying logic fevels to the P0-P8 inputs of the PLL.
Note that the PLL chip has internal pull-down resistors
on these inputs. An open circuit is a logic zero, and
a logic 1 is obtained by pulling an input up toward +5
volts.

We can develop a truth table based upon our choice
of crystal. The P inputs of the PLL have binary
“weights’’ with P@ having a value of 1, P1 having a
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table 1. Truth table.

desired
frequency VCO F mixer F*
{MHz) {MHz) {MH2z)
29.50 40.195 2.3400
29.51 40.205 2.3500
29.52 40.215 2.3600
29.53 40.225 2.3700
29.54 40.235 2.3800
29.55 40.245 2.3900
29.56 40.255 2.4000
29.57 40.265 2.4100
29.58 40.275 2.4200
29.59 40.285 2.4300
29.60 40.295 2.4400
29.61 40.305 2.4500
29.62 40.315 2.4600
29.63 40.325 2.4700
29.64 40.335 2.4800
29.65 40.345 2.4900
29.66 40.355 2.5000
29.67 40.365 2.5100
29.68 40.375 2.5200
29.69 40.385 2.5300

Note 1. Q105 oscillator 12.61833 MHz new crystal.
Note 2: Oscillator x 3 = 37.85499 MHz.

*2.680 maximum, 2.240 minimum.
(Foyr + 10.695) — (3 oscillator) MHz

L I —
divider 70 MHz

PLL program pin values

logic one (+5)
logic zero {ground)

divider** P8 P7 P6 P5 P4 P3 P2 P! PO
234 o 1 1 t o v ¢ 1 O
235 o 1t 1 1 o0 1 o0 1 1
236 o 1 1 1 0 1 1 0 O
237 o * 1 1 o0 1 1 0 1
238 o 1t 1+t o 1 1 1 O
239 o 1 v 1 o0 1 1 1 1
240 o 1 1 1 1 0 0 0 O
241 o 1 1t 1 1 0 0 O 1
242 o 1t 1 1 1 0 0 1 O
243 o 1+ 1 1t 1 0 0 1 1
244 o 1 1 1 1 0 1 0 O
245 o 1 1 1 1 0 1 0 1
246 o 1 1 1 1t o0 1t 1 0
247 o 1 1t 1 1 0 v 1 1
248 6 11 1 1 1 1 0 0 O
249 o 1t 1t 1 1 1t 0 0 1
250 o t+ 1 1 1 1 0 1 o0
251 o 1 1t 1 1 1 0 1 1
252 o 1t 1 1t 1 1 1 0 O
253 o 1 1 1 1+ 1 1 0 1

QD =

value of 2 and so on up to P8 with a value of 256. The
frequency choice of 29.50 to 29.68 MHz works out so
that P8 is always zero (floating), and the P5, P6, and
P7 inputs are always logic 1, which we tied up to +5.
To cover the desired frequencies, we need control only
four inputs, P1 through P4. Since we have shown that
the “’divide by’ number for 29.60 MHz is 244 and we
are spacing our steps 20 kHz, it follows that 29.62 MHz
woulid require two 10 kHz counts higher on 246. From
the information that we now have, the truth table
shown in table 1 has been developed.

Examination of the table reveals that the PO input
is a logic zero for all of the “'standard” 10-meter FM
channels, which happen to be represented by even
numbers. Switching the PO input to 1 ( +) shifts the
PLL up 10 kHz to ten “in between’’ frequencies which
are odd numbers — 29.51, 29.63, 29.55, etc.

Table 1 also shows the frequencies at the VCO out-
put and the mixer output. Note that the mixer fre-
quency must fall in the range of 2.24 to 2.68 MHz for
the PLL to operate correctly. Table 1 was derived from
a spreadsheet program that does the mathematics in-
volved with the crystal selection and frequency genera-
tion.t To check on the usability of a crystal, the user
enters the crystal frequency and the highest output
frequency desired; the program calculates the VCO
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output frequency, the mixer output frequency, the
divider necessary to match the 10 kHz input to the
PLL, and the PLL program pin values. The spread
sheet is usefui for demonstrating what is happening
in the circuit as well as for crystal and frequency
selection.

To build the encoder, replace each + in the truth
table with a diode. No diodes are needed for the —
points on the table because of the pull-down resistors
in the PLL.

construction

The first step in building this radio should be to get
the CB working as a CB. (The referenced articles cover
this subject in detail.23*4) We took the additional step
of inserting pins in the CB at the points where con-
nections are to be made such as the speaker output,
microphone input, and the volume and squelch
potentiometers.

In addition to making the board easy to remove, we
can interchange boards when problems arise. We
found that the extra work was beneficial.

tA copy of the spread sheet, written in Lotus 123 and VisiCalc for an IBM
PC and compatibles, or in VisiCalc for Apples, is available from the authors.
Send an SASE for information.



The board used for the modification was made by
Cybernet when the CB craze was in full swing.
Cybernet manufactured these boards for several
manufacturers such as Hy-Gain, Kraco, and others.

We found some CB boards with wrong value com-
ponents. If the phase locked loop can not be made

transmitter keyed. If C118 must be changed, use the
largest value that will permit CT101 to bring the
oscillator to the desired frequency. This will make
CT101 much less critical to adjust.

to lock by adjusting the VCO caoil slug, check the value
of R103 in the VCO circuit. The correct value is 1.5K,
not 3.3K. Also, C101, which is buried in wax, should
be 18 pF. (Some had a purple mark and measured 22
pF. If C101 is black, it's OK. This is apparently a pro-
duction change that works on 27 MHz but doesn't
work on the high end of 10 meters.)

We had a severe birdie problem on all 20 channels
during tune-up of one of the first conversions that we
built. The birdie was apparently caused by the 10.695
offset oscillator’s being off in frequency. To prevent
problems when the radio is being tuned up, all three
oscillators must operate at the correct frequency.
Radio Shack carries 3-10 pF trimmers (catalog No.
272-1338) that fit directly in the board; they are useful
for adjusting the oscillators. Start with the 10.24 MHz
reference oscillator. Loosely couple a frequency count-
er to the collector of transistor Q104. If the frequency
is off, install a trimmer in location CT103 and try to
move the frequency. C178 may have to be changed
from 56 pF to a 39 or 43 pF capacitor. Set the fre-
quency to exactly 10.24 MHz. To adjust the 10.695
MHz offset oscillator, connect the frequency counter
to the emitter of Q109. Since the oscillator is not buf-
fered, any appreciable capacitive loading will pull the
oscillator frequency. We used a 10 to 1, low capacity
oscilloscope probe to connect the counter. Install a
trimmer in location CT102, and change C127 to a lower
value. Adjust the CT102 for 10.695 MHz out with the
transmitter keyed. Next connect the frequency counter
to the dummy load at the output. Set up the P0O-P8
PLL inputs to a known value such as 29.60 MHz and

2z P3 P2 P
Jt-8 -7 Ji-6 Ji-5

CTR= 0

ESLAL
L

FROM
FIG. 1

L . . S Y

o b Do b ot
-~

A

binery P No. PLL pin No. J1 pin
value

N

E

B
anoNe

“Controlled by U3B on fig. 1.

Note: Inputs P5, P6, P7, and P8 are tied to Ground OR+5
for » combined weight of 224. See text for details.

Al diodes (23) are 1N914 or equal.

fig. 2. The diode encoder converts a decimal number to
the digital data required by the CB PLL chip.

tune CT101 for the correct output, again with the
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conclusion

The scanner approach described above adds a new
dimension to the CB-10 meter conversion by providing
a simple yet versatile circuit. The digit offset control
also has the capability of shifting up 100 kHz as well
as down, in case you want to use the rig as a repeater

one local Amateur (Bob, W2XL) answered a call
in the repeat mode and managed to work a station in
Mexico.

In addition to the communication possibilities of a
low power 10-meter FM rig, many local Amateurs use
the radio to monitor 10 meters for isolated band open-
ings. A dedicated rig eliminates the need to change
frequency to check conditions; the radio is set up to
monitor several repeaters. With the sunspot cycle on
the decline, 10 meter openings are more sporadic, and
when they occur, it's nice to know about them.

The circuits covered in this article can be used as
shown or they can be used as a starting point for other
innovative designs. There are other ways of obtaining
the correct frequencies using a scanner approach such
as using a decade counter and an adder to go directly
into the PLL, which would make it easy to add the
repeater offset. That may be a subject for a future

article.
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Unadilla Amateur Antenna Baluns

For 20 years, preferred by Amateur, Commercial and Military Operators

First with built-in lightning arrester-minimizes T VI, maximizes power handling

o ;_.. ¢
—

Only $19.95, uPs

shipping & tax included

@

W2DU-VHF
only $19.95 ups

shipping & tax ncluded

W2AU 1:1 & 41
Only$17.95, uPs

shipping & tax ncluded

W2AU Broadband Ferrite Core Baluns

For medium power (1000 watts RF min.) and broadband operation 3-40 MHz.
W2AU 1:1

*50to 50 or 75 to 75 ohms

* For dipoles, V's, beams, quads
W2AU 4:1

*200 to 50 or 300 to 75 ohms

* For high impedance antennas such as

folded dipoles

W2DU Non-Ferrite Very High Power Baluns
W2DU-HF {High Power)
*1.8-30 MHz

*3000-9000 watts with 1:1 antenna SWR
*1500—-5000 watts with 2:1 antenna SWR

W2DU-VHF (High Power and Extended Range )

T

BONUS! ‘&%

The Dandy Dipole
Quickly design and con-

struct any of over 180 multi-

band dipole variations, using

ot A0 \RL traps. Wiring tables are in-
*30-300 MHz cluded to take away the
* 2000—-4000 watts with 1:1 antenna SWR guesswork. Also includes

*1200-2400 watts with 2:1 antenna SWR dozens of practical details
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LB?AG Kinne Street, E. Syracuse, N.Y. 13067

Purchase from any of over
300 dealers nationwide,
or order direct

[J Send free catalog PC/84

To ORDER or request free full line catalog of
baluns, antenna relays and antenna traps, call

1-800-523-0027
24 HOURS—7 DAYS A WEEK!
NY/HI/AK/CAN residents please use coupon
or call collect 315-437-3953, B-5 EST

1 week delivery for credit card & C.O.D.,
2 weeks for personal check.

60 DAY MONEY BACK GUARANTEE

Unadilla/Reycolinline
Division of Microwave Filler Company, Inc.
HRA11

WARNING

SAVE YOUR LIFE OR AN INJURY

Base plates, flat rool mounts. hinged bases.
hinged sections. etc.. are not intended to support
the weight ol a single man. Accidenls have
occured because individuals assume situa-
lions are sale when they are nol.

Paid for
By the
Following:

ROHN-

P.O. Box 2000
Peoria, IL 61656

HOT ROD
ANTENNA

Achieve 1 or 2 db gain over ANY % wave
two meter telescopic antenna. The AEA
model HR-1 Hot Rod™ antenna was
designed by Dr. D K. Reynolds (designer of
the IsoPole) to deliver maximum
performance for any hand-held transceiver
with a BNC fitting.

The factory-tuned HR-1 is 20% shorter,
lighter and places far less stress on your
hand-held connector and case. It will easily
handle over 25 watts of power. mak.ng it an
excellent emergency base of moblle
antenna. In the collapsed position, the Hot
Rod antenna will perform like a helical
quarter wave.

The Hot Rod antennas can be expected to
make the same improvement to hand-held
communications that the IsoPole brand
antennas have made to base station
operations. Why pay more when the best
costs less?

Prices and Specifications subject to
change without notice or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C-2160,

Lynnwood, WA 98036

(206) 775-7373

Telex: 152571 AEA INTL

AEA::zg:




the N A
HAM STATION
P.O. Box 4405

220 N. Fulton Ave.
Evansville, IN 47710

Stores Hours
MON-FRI 9AM - 6PM
« SAT 9AM - 3PM

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

Terms:

Prices Do Not Include Shipping.

Price and Availability Subject to
Change Without Notice
UPS COD $2.50 Per Package

AEA

ATU-1000-Supert: Intertace
CP-100 Deuxe miertace
CP wtartace

MP.1 Mropaich
MBA-TOR Software
DR-DX/DR QS0

PXT1 Packet Controfer
PB4

ALINCD
2 M & 840 Mg Ampibers In Siock

ANTENMA SPECIALISTS (AVANTI)
AP153 3G 2M on Glass

AP200 3G 220 MMZ on Glass
APES) 3G 450 WHZ

AP45) 56 450 MHZ

ASTRON

RSTA 57 Amp

RS10A 7510 Amg

RS12A 512 Amp

RS20A 1620 Amp

RS20M 16-20 Amp wimeter
RS35A 7535 Amp

RASHSM 2538 Amp wimater
RSS0A"3T50 Amp

RS50M 37.50 Amp

BENCHER
BY.1 BlackBy2 Chvome ~
ZA A Baiyn
BUTTERNUT
HF4B 20151210 Myr
HF38 Bunterfly Bearn
12 My K1
HFEY B0-10M Vencie
TBR-1605 160M Reasonator
FAMK.I Roo! Mount Kit

| Rachal Kt

ZMCVE 5 WAVE 2W Vencal
5C-3000 0-512MH2 Scanner Ant

AT-55 4 Bana Trap Dypole
Coax Swiches an0 Accessones in Stock

COMNECT SYSTEMS

Provate Pach Nl

Prvate Paen |

Saperats Control Link Required Below 220 § MHT

TEN-TEC

CUSHCRAFT
MULTIBAND

A

A

Ald3ATH

A Motor Tuned Vent
AS B0-10M Vencal
WHF-UHF

215WB 2M Wioe Band
Z30WH Stacked 215's
32.18 Boomer 19ELE 7MW
AlLT4

Abads

Asdg11

Rango Ranger M M 220 450
QSCAR TWIST
TR

Aldd-207

LALE.

416TR

ADP-1 Package

DAIWA

CHA10M 3 5150MMT
CNS20 1| BE0MHZ
CNS4) 50-148MH2

CNT208 Same As CNG20B wiarge Meter
CS4D1 4 Pog. Swrich
C5201 2 Pos Swich

Computed Imertaces & Daacated Terminais

HEIL
Progucts in Stocx

HUSTLER

Al Amateyd Andennas @ Stats

HY-GAIN

THTDXS TEL Trinanoe:
Explorer 14 JEL Trianet
QK710 30:40 Whr Kd~

Wona Bangers In Stoce

1BMTS B0-10M Vertcal
1BAVTIWES B80-10M Vertca
TAAVOAWES &0-10M Vancal

2 M Beamy i Stock

VZ5. V35 VAS Vencals i Stook
Rotors ang Headphones m Stoch

§1 Top of the Line

745 Gen Cov

T35 Fantastc New Xowr

RT1A Worls Class Recenver
RTO0 Super Scante

1271A New | 2GHZ Base Ry
ATIAATIH 430-450MHZ AU Mode
IMNZTIH M Mimode

ATA 440MH] Mobde

I7A 220MHT Mobile

76300
CALL

A%

CALL

CALL

699 95540 95
539 95740 95
0%

CALL

ZTNZTH M 25W & 45W Mobdes
JATIAAT Z2W0 H T 5
ATMHT

O2AT 2 Mir MT

(AT &0 MHZ HT

3200 Dualband Mote

Dual Band Antennas In Stock

Super Huge Inventony of Accessones § Rados

KANTRONICS

Packrt Communcator i Siock

UTY Universal Tarmnal Und

UTU-Sx Do-it-All Termnal Unit

Intertace || Deture ntertace

Large inventory of Software & Pac-Term
Programs in Sock

KL

2M-14C 2M Crreuiar Am
2M-22C M Coroutyr A
ZMAIELEX M Ant

435180 wCS2

LI5AICK Citeular Ant

Many More Antennas n Stock
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NLA 1507220450 MAG Mnt
NUA 270 Dual Bang MAG Mt Ant

NFJ

1229 interfacafiree Sotware
1224 Intertaceree So'tware
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BB JKW Roller Inductor lune:
G450 300W WTuner wl Loao
9410 300 Wl feature tuner
204 Antenna Brage

422 Weyer Bancher Combo

WIRAGE

BI016 101 B0W-Praamp

BI0VE 3150W-Preamp

B2W 200W-Preamp

DAO10N 104100W 430450 MHZ

NYE
MBV-A The Limmate Tunes

SANTEC
ST-207 New Supangs Function H

SHURE
4D H-lo T Desa Mc

fer

2510 Sateiite Staton

2N IMHT

228 2N Tuner

4229 KW Tuner Ki

Lavge Stock of Ten Tec Products

TOKYQ HY-POWER

HLXOV 3 30 Amp

HLISV 3 30 Amp wiGastel
HL1GOY 3 10-160W Amp
HL160V2S 25-160W Amp

HL-20U 430449 MH] 3-20W Amp
HL 120U 430445 MHZ

10-100W Amg

HC-2000 26W Tuner

HC 400L Tuner wDual Needie Mir
HRA2 2 Mir Gastet Preamp
HRA:T T0 CM Gastel Preamp

WELL

SP-220 1 8220 MM Peax M
SP2A0 1 5150 MHZ Wan M
SPA20 140525 MHZ Peak My

Dual Band Base Amenna

CT15A Dummy Loag DC-500MHZ
CT15N Same as above bul wit-Conn
DFT25 Mobée Duplgxer

DP-ED TT0-E Dual Band Antenna
DP-SPM Mag Mnt for adove Antenna
Large Stock of AE SWR & Powsr Maters

FRGIG00 B0 J0MHE Scanner

FRGE0 WF Communcatons Rev

FT980 Delyae Xove

FTIS7GX Gen Cov Xow

FPTSTHD Heavy Duty Power Supply

FCTSTAT Auto Ant Tuner

MME-20 Mounting Backet dor TSTGX

FT726R Tn Bang Xevt

FTT26R Mocules n Sioos

MO 188 Des Me

FTXAAM M KT SW

FT270R &5W 2M Mobde Free FTS4

FT2700 AH Dual Band Mobde Free FTS48

Very Large Stock of Rados and Actessones

Call for Dscount

ROTATORS

Allance

HyGan HDRIO
Kan-Pro KRS0
Ken-Pro KREL00 2500
Kan-Pro KRS600 I

@3 1ICOM]

Send SASE for our new &
used equipment list.

=) B AMEX, MC, VISA & C.0.D.s WELCOME — FREIGHT FOB EVANSVILLE

For Orders and Price Checks Call 800-523-7731

Indiana call 1-812-422-0231

Service Dept. 1-812-422-0252




external product detector
improves receiver performance

Add this circuit to
your R390A or other
older receivers

This unit is a combination of an IF amplifier, high
stability local oscillator, wide dynamic range mixer and
a separate audio amplifier circuit for SSB and CW
reception. A stable high-current power supply is in-
cluded so that the user needs only a speaker, a length
of RG 58/U coax and a 120 VAC source of power.
There is no need to re-enter the receiver past the IF
output stage. The unit itself (fig. 1) is housed in an
aluminum shielded cabinet.

Assembly and testing are straightforward. The only
special equipment needed is a digital counter to set
the oscilloscope and a 1 MHz heterodyne oscillator to
the required frequency.

The construction and testing of each circuit should
be done in the following order, completing each ele-
ment before proceeding to the next:

® power supply

¢ audio amplifier

¢ VFO unit

¢ mixer-audio preamp (combined on board 3)

The power supply is a typical textbook assembly,
with a three-terminal regulator. The bleeder R14 is
used so that a constant load is placed on the power
output at all times. To set the voltage, before AC is
applied to the transformer, set R13 to the mid-point
of the trimmer. Attach a voltmeter to the output point
{(at R14), apply 120 VAC to the primary of the trans-
former, observe the voltage at R14 and adjust trim-

mer potentiometer R13 to 12 volts. This circuit will
need no further adjustments.

The assembly of the audio section has several im-
portant considerations. The TDA 2002 or TDA 2003
must have a 5-square-inch (12.7-cm2) heat sink. A
piece of aluminum 2 inches (5 cm) per side and 2-1/2
inches (6.35 cm) long was used to sink the device. The
sink can be grounded to the B minus (and cabinet),
providing a current return path for power and an ade-
quate sink for device heat. Each module of the working
model was assembled on a3 x 4inch (7.6 x 10.6
cm) vector board, with push-pin mounting for com-
ponents and sockets for the transistors.

Keep all leads as short as possible. The 5 PC leads
were soldered to push pins staggered in alternate
rows. The assembled module was speaker tested with
an audio oscillator and an oscilloscope with satisfac-
tory results. The low-frequency cut-off was about 100
Hz and the upper range fell off after 6 kHz.

The local oscillator was assembled on a separate
vector board using a standard Colpitts design. Note
that the oscillator/ mixer portions are FET devices, and
consequently are high impedance circuits. To prevent
loading down, the circuit testing was done with 10X
scope (probe) leads.

frequency adjustments

To set the center frequency to 455 kHz, first set the
C2 capacitor to its mid-point. Set C1, the compression
trimmer, also to about its mid-point. Measure the oscil-
lator frequency at the output end of C7 with the
counter set to 1 MHz range. The coil, L1, should have
a tuned resonance of 455 kHz + 50 kHz. Adjust the slug
in L1 to a point well before it extends beyond the wind-

By Alan Nusbaum, W6GB, 13222 Ballad Drive,
Sun City West, Arizona 85375
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Except as indicated, decimal L L
values of capacitance are in micro- 2rR2 2Re 2R8 2RI
tarads (uF); others are in picofar- 4 > < <
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fig. 1. External product detector schematic,
Parts list.
item description L1 J.W. Miller No. 23A474RPC
BNC  BNC male, chassis mounting llfi :g $:' m:::z: "jg ;gzggﬁi
¢! 20-100 pF trimmer Q1 2N5486'Motorola .
c2 5-20 pF SFL ("butterfly’’) variable M
USB-LSB offset tuning gg 22201 h‘;“:w‘al
Cc3 390 pF, mica, 500 volt 2222. otorola
C4 300 pF, mica, 500 volt 2; 188 I:r:(::m{/;/ fv :‘t’ftt
Cs 500 pF, mica, 500 volt shbld
c6 10 kilohm pF, ceramic, 50 volt R3 100 !(llohm, 1/2 watt
c7 100 pF, ceramic, 50 voit R4 10 kl|0hm, 1/2 watt
Cc8 0.01 uF, ceramic, 50 volt 22 :02::“:' 1/12/;,3“&
c9 1000 pF, ceramic, 50 volt -3 kilohm, 1/< wa
c10 5000 pF, ceramic, 50 valt R7 100 !(llohm trimmer, 1/2 watt
cn 1 uF, electrolytic, 50 volt R8 9N k!Iohm, 1/2 watt
Cc12 1 pF, electrolytic, 50 volt R9 22 kilohm, 1/2 watt
C13 50 uF, electrolytic,10 volt R10 150 ohm, 1/2 watt
C14 0.01 uF, ceramic, 100 volt 21; 27% k'::)hma /12/2 "‘;i‘tt
C15 10 pF, 10 volt ceramic ) ohm, 1/2 wa
C16 10 kilohm pF, ceramic, 50 volt g:i g :!:°:m U&m\;\l“efé v Zttwaf‘
c17 1u4F, electrolytic, 25 volt fiohm VV.W., 5 watts
ci18 4700 uF, electrolytic, 50 volt R15 100 kilohm potentiometer, 1/2 watt
C19 470 uF, electrolytic, 100 volt R16 220 ohm, 1/2 watt
C20 0.1 4F, electrolytic, 50 volt R17 2.2 ohm, 1/2 watt
c21 1000 uF, electrolytic, 50 volt 218 :) ;21n_1,t1/2| watt't .
c22 0.1 pF, electrolytic, 25 volt oggle switc
CRB1 MDA970-1 Motorola T 1156 volt primary, 17 volt, 2 ampere secondary
Cx 5 uF, 25 volt if the leads from regulator T2 455 kHz M’"‘_” No. 8812
causes oscillation as seen on an oscilloscope u1 LM317K National
F1 buss fuse, 1 amp, 120 VAC Note: All resistors 5 percent
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NEW 7.on AmERITRON

HERE IS THE EXCITING

77

$

- EFFI RATELY
PRICED KILOWATT AMPLIFIERS.

HEAVY DUTY TANK CIRCUIT
ALLOWS PLATE EFFICIENCY OF 70%
FROM 160 THROUGH 15 METERS.

redesigned heavy duty tank circuit to achieve 70% efficiency from 160 to
15 meters. It has wide frequency coverage for MARS and other authorized
services. Typical drive is 85 watts to give over 1000 watts PEP SSB and 850
watts CW RF output. A new Pi-L output circuit for 80 and 160 gives full band
coverage and exceptionally smooth funing.

The AL-80A will provide a signal output that is within v2 “S" unit of the signal
output of the most expensive amplifier on the market—and at much lower
cost. Size:15v2"D. x 14"W. x 8"H. Weight: 52 |bs.

NEW AMERITROM RCS-4 REMOTE COAX SWITCH

The Amerifron RCS-4 is a remote confrolled coax swilch
that selects one of four antennas by supplying all
confrol voltages through the coax feed line. The elimi-
nation of a confrol cable results in a neat and inex-
pensive installation.

The indoor confrol console has bright LED antenna
selection indicators.

The remote relay box is tower or mast mounted with a
single clamp.

The RCS-4 operates from 120 VAC and covers
frequencies from 1.8 through 30 MHz at full legal power.

ol AMERITROM, DIVISION OF PRIME INSTRUMENTS, INC.

s
9805 WALFORD AVENUE » CLEVELAND, OHIO 44102 - (216) 651-1740
v 157
MICROWAVE EQUIPMENT R-390A HF RECEIVER
Famous military receiver
r e w B covers 0,532 Mhz AM-
“SLOPER” ANTENNAS!  RAMLA-23 RS S MR (T e i tans
H = Single Stage, Low Noise jo o “ L] using mechanical digital
WL Fr:'n':l'; cov:nl&t' “L‘:‘g.:u"n:.wwm.. Gas Fet Arnplifier F . t:‘-q . tuning. 455 Khz IF; has
b . ELECTION with v 1 t 1 y ;
\ /Y seated Traps - 18 Ga Copp-r::l;‘.':::l $60.00 vl e a B four Collins mechanical
/ GROUND MOUNT SLOPERS - No Radiais filters for selectable 2-4
| ‘N needed Ground 1g red gr 'nuuu whler uuu_L' Optimum Transistor Noise Figure less than 5 dB R-16 Khz bandwidth. 100 Khz calibrator, BFO. No covers
[1=! i‘.’u"#"‘.‘.!ﬁ.‘f«f?n s.'“.‘l,‘g..?.‘.‘.,'“.';“.ZbP;".L:'.‘L‘.‘.g‘, Associated Gair ter Than 1508 a1 2.3 GHz 115/230 VAC 60 Hz. 10%x19x16%"_ 95 Ibs. sh. (UPS
;r | ::ﬁ;“:"'.ur.sks:‘:nnu nE:ﬂ :::‘";32)3.!:“:‘:; . be 50+ 10 ohm _H‘\III‘-H'-.]. live in 2 pkgs.). Used-reparable $215. Checked $335.
PEP Input, mas gwm.“"‘l or partasin I.#u . _._mmlr_lr_ul\. Fh‘umrfn:-m - Power with Manual, partial repro $15
/ Installs in 10 minutes, SMALL - NEAT - - 5VDC present when + SVDC applied Power Sup
= 4 ALMOS'I!‘ les"uBL‘[ = Neo ons wil know yau ply and Sequenc .:] 5 nol supplied .’:=m3r J‘rr\il_« '.||::l PARTS FOR ﬁ‘agﬂﬁ, used-checked,
nave & Hi-Power DX Antenna. ldeal For COND'Os APART - bodys PTO/VFO assembly $40 If Coll Mt S60
MENTS- AESTRICTED AREAS - Pre-tunsd for 2-1 or less Unenclosed on 2"« 2" PC Board M .h IbFflm vE 4 KH; s $35
SWH over ALL bands (except B0-180-300kc] No adjust- echanical niers < or Z
B0 Sastoh; SVER, COMPLETELY ASchELED. St Wito for Price/Delary for any ftoquency from 1 106 B KHZ $27  16kiz 520
';";é’-“rf's'ﬁ arrestor - teady 10 hookup) FULL INSTRUC- GHz. Aiso VCO's, Signal Gene 5. Detect A Set of four mech-filters $85
No. 1080S - 80.40-20.18.10 — | wan 4 fn— 34395 lertuslors, Filters, Mirers. and Converlers Power supply less 2625 tubes. . $30 Most other
o. 1 5] 201510 — ' 85 "l .
No. 10205 —— 20-15-10 . 1 \'r:: I.E; t‘l —fAT 0S Price includes Shipping and Insurance whan pad by Dﬂns 3.\'31|BD|E_ excepl meters er!e ’Or |I$TII1[]
l;{é.ng Laﬁvg:;gg-:g;?g::;lfI;'l'll:;:-{g&! f; - S‘T‘ic'-‘l: check or money order Charge or COD orders Prices F.0.8. Lima, 0. = VISA, MASTERCARD Accepled.
F 3 anadais $5 - ertibieed Py Allow for Shipping * Send for New CATALOG 85
extra for postage stc) or order usin , . F OB, Brookfiela. M
A;:!ER’ ::;'c.ﬁ-. 'N..;m‘--nc:: R_.\!:p‘.’\l'f%u!.‘f%:‘?.?.ﬁ“??‘% A I Address lfapl HR s Phone: 419/227-6573
w L1 ] h in - - -r 13 ayn) uaran
10 avy oy :u':‘;';;:'f;;:a EL[C!nnmc,s ROENSCH MICROWAVE FAIR RADIO SALES
Dept. AH- 11 Kearnay, Nebrasks 60047 R.R. 1, Box 1568 ~ 159 1016 E. EUREKA + Box 1105 + LIMA, OHIO - 45802
BROOKFIELD, MISSOURI 64628
»~ 158 » 160
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o o
NO TUNERS!
e NO RADIALS!

ANTENNAS FROM 160-10 METERS NO COMPROMISE!

Just a few comments from our satisfied customers:

pn while stationed in

WHY NOT ENJOY THEIR OPERATING PLEASURE & GIVE US ACALL.
WE WILL LOOK FORWARD TO TALKING WITH YOU.

*SO-METER - %5295 PLUS $1 75 SHIPPING  BO-METER - 361 95 Plus $4 75 Shipping
B0-40 Combination - $110.00 plus $8 50 Shipping
peiured ASK FOR PRICES ON OTHER MODELS
Isotron 160 * See review in Octobes 71, 1984
@ SR. 2, Box 62, Dept. 91 -

Eucha, OK. 74342 PH: 918-253-4094

E

= 161

VE Groups!
Individual VEs!

De\/VRY
Wants You!

Work with the VEC that was — and
still is — one of the first (and best) in
the VEC Program.

Upgrading? An SASE will bring you
DeVRY exam dates and locations by
return mail.

Call or write Jim Georgius,
W9JUG, Director

DeVVRY ARS VEC Program

DeVRY Institute of Technology
3300 North Campbell
Chicago, 111 60618

(312) 929-8500 162

DO YOU
KNOW Sy
SCANs:FTWARE
WHERE FoRNERS - OPTicS
l';lcnowavg
TOFIND || e
W PRODUCTS
co =
REAL AEIF"I’?SS:REC?TS
UBLIC
BARGAINS/ L_ruans - séavices

on NEW and USED
ELECTRONIC Equipment?

You’ll Find Them
in the Nation’s No. 1
Electronic Shopper Magazine

NUTS & VOLTS

Now in Our 5th Year

Nuts & Volts is published MONTHLY and features:

NEW STATE-OF-THE-ART PRODUCTS =
SURPLUS EQUIPMENT ¢ USED BARGAINS
* LOW COST AD RATES * PRIVATE AND
COMMERCIAL CLASSIFIEDS *» NATIONAL
CIRCULATION * NEW PRODUCT NEWS
SECTION * AND A FREE CLASSIFIED AD
WITH YOUR SUBSCRIPTION

SUBSCRIPTION RATES

[1One Year-3rdClassMail ................$10.00

[ One Year - Ist Class Mail . ... ... .. .. ..$15.00

[] One Year - Canada & Mexico (in U.S. Funds) . . $18.00

[] Lifetime - 3rd Class Mail (U.S. Only) . ........$35.00
ORPER NOW!

SEND: ] CHECK |MONEY ORDER

| VISA IMASTERCARD

TO: NUTS & VOLTS MAGAZINE

P.O. BOX illI-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

Exp. Date - — = e

IF YOU'RE INTO ELECTRONICS,
THIS MAGAZINE WILL SAVE YOU MONEY!

Dealer Inquiries Invited +~ 163




ings, then fine tune by adjusting C1, while keeping C2
at its mid-range value. If leads have been kept short,
the 455 kHz point should be found without difficulty.
The open-air maximum drift as measured on a counter
was less than 100 Hz at the end of 1 hour.

The oscillator output voltage through C7 was about
1.5 volts peak-to-peak, which is the required ampli-
tude. If the voltage is greater than 1.5 volts, reduce
the value of C7. The loading of this output by Q2 has
negligible effect on the amplitude of the voltage.

A test for upper and lower sideband heterodyning
is the most important aspect of a product detector
circuitry.

With C2 set at its center point, the counter should
still register 455 kHz. Adjust C2 slowly to a lower value
of capacitance and frequency should increase to about
458 kHz. Move C2 to a higher capacitance (at the same
excursion as above) and the frequency should drop
to 452 kHz. Return the tuning to mid-point, 455 kHz.
Turn off the power.

Install Q2 (3N201) in the socket. Connect a stable
signal generator set to 455 kHz to the signal input BNC
connector. The amplitude of the signal should not ex-
ceed 100 mV peak-to-peak sine wave, unmodulated.
Connect the scope to the output end of C11, which
is the top of trimpot R7. Power up the circuit and sync
the VFO with the signal generator so as to display a
null on the scope. Swing C2 through its upper and
lower excursions, verifying that the waveform remains
linear through sum and difference mixing of the
signals. The amplitude should be about 200 mV peak-
to-peak (3-dB mixer gain}. Move the scope probe to
the output side of C17. Adjust R7 trimpot for an out-
put of less than 500 mV peak-to-peak. There should
be no distortion of the output signal. If all components
have been wired correctly, the Pi-section filter C9, C10,
and L3 will have removed all mixer by-products with
just the product of the two oscillators displayed on the
scope. Increasing the signal generator output to 250
mV peak-to-peak should not cause distortion of the
output signal. Be aware that the voice products of a
product detector vary over the speech range and signal
strengths. High signal amplitudes should not distort.
A reduction of the R7 gain potentiometer will reduce
large signal distortion.

The MOSFET, Q2, can tolerate high signal levels
without distortion, however Q3 can be overdriven. A
distorted signal is not pleasant to listen to.

After these tests have been completed, you're ready
to assemble the power audio IC and hook up the
R390A IF output connector.

The input and interconnect cabling was done with
RG 217/U coax. The low frequencies of the system
could have tolerated audio cords with equal success.

The builder can use edge card connect boards with
matching sockets. This writer drilled holes in the vec-
tor board corners and fastened the boards with 4-40
screws and 1/2-inch (1.27 cm) aluminum spacers. It
all works happily together and that’s what it's all about.

modifying the R390A

Several changes can be made to improve sensitivity,
and noise figure of the R390A receiver. The modifica-
tions are made to the IF module only.

Disconnect AC power to the R390A. The rear ter-
minal board TB102 has a jumper between terminals
3 and 4. Disconnect this jumper and ground terminal
4 to the receiver frame. Connect a voltmeter between
terminal 3 and ground. Carefully remove the aluminum
shields covering T501, T502, T503, and Z503.

Drill 3/16 (0.476 cm) holes in the top center of these
shield cans. Be sure to de-burr afterward since the
aluminum is soft.

Inspect the IF transformer T501. Locate the resistors
shunting the primary and secondary winding. Caution:
The Litz wire connecting the inductors is very fragile
and easily broken. The resistor values in my receiver
were 47 kilohms but could be as low as 15 kilohms
in other models. Clip out these resistors, and replace
the shields and observe the AGC voltage. Switch the
receiver on and set the function switch to AGC, note
that the voltage measures approximately 28 volts in
the 2 kHz selectivity position. When peaking T501,
T502, T503, and 2503, the voltage should increase to
34 volts (minimum) if all tubes are working properly.
Replace the jumper on the TB102 AGC line, connect
the Product Detector Module and you’ll discover that
you have a hot SSB receiver that rivals anything built
today.

using it in other receivers

The application of the Product Detector-audio
assembly is not limited to the type of receivers dis-
cussed in the text. If the IF frequency is other than
455 kHz, (such as the R-388), then the local oscillator
coil can be chosen to work with the required matching
IF. Miller coils cover most of the wanted ranges; the
builder can also wind a coil to the frequency of inter-
est. The old Hallicrafters receivers, as well as the
Hammarlund, National, and RCA of WW?2 vintage can
regain their vigor, providing the first local oscillator is
stabilized. Don’t scrap the old boat anchors just be-
cause they won't copy SSB or CW like some of the
newer radios. Add this stand-alone module and find
out how good it was all along!

The author has several R390A receivers in restorable condition, with the
manuals. They are laboratory units, not military surplus. A QSL card to W6GB
will get details. — Ed

ham radio
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SAVE $$$—HI
Call Toll Free 800-221-0860
Tubes

s 3.1 ¢ $85.00 7360.....................510.00
3-500Z .. w8500  TTOBAL a2 -0
4-400A.....ooe.....B0.00 B122...coeeeieeee 110.00
ACXAB0B oii v D000 BISB cssvesnsvrmmmssmovsnon R
Y 450 = B A e 55.00 8643........................82.50
B11A L1200 BBA4 ... 26.50
- b e e 30:00° BB73 .o 175.00
BHABB. oo Bl BBTR G 195.00
6360... 425 BB77 .ooeeiiiinnnaenn 500.00
68838 B.75 BB0B......cuiimasnissiniese 12.50

Semiconductors
MRF 245/SD1416 .$30.00 SD1088 ................... 19.95
MRF 454 .................14.95  2N3055.........ccccvuuvunnn. 75¢
MRF 455 ....cc000000005 10.95 2N6084..........ccccenve. 12.50
RF Connectors
PLABAL s ermwini 10/$4.95 M358.......cccceiinnens 2.50 ea.
PL258..........cevene. 10/8.95 M359........cco.c. 1.75 ea.
UG 175/176.......... 10/1.60 Type "N’ Twist on
UG255/u..............2.50 ea. (RG8/u).............. $4.75 ea.
UG273/u..............2.25 ea. Minimum Order $25.00

SERVING THE INDUSTRY SINCE 1922

DOCKING BOOSTER

Converts Your HT to a Powerful

Mobile Unit

30 or 50 watts output
16 DB GaAs FET pre-amp
Fits on most car doors
Mic hang-up clip
Icom, Yaesu, Kenwood
2 Meters & 70 cm

CMC COMMUNICATIONS, INC.
5479 Jetport Industrial Bivd. - Tampa, FL 33614
Phone: 813-885-3996

ED
ES BOUGHT, SOLD AND TRAD
e GH 335 FOR YOUR TUBES

MAJOR BRANDS ON RECEIVER TUBES
75% off list

Allow $3.00 min. for UPS charges »~ 165
COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

Phone (212) 646-6300

Call CECO For Your CCTV Security And Color Production Requirements

Join AMSAT...Today

Amateur Radio Satellite OSCAR 10
provides:

* A New Worldwide DX Ham Band
open 10 hours a day.

¢ Rag Chew With Rare DX Stations
in an uncrowded, gentlemanly fashion.

* Popular Modes In Use:
SSB, CW, RTTY, SSTV, Packet

* Full Operating Privileges
open to Technician Class
licensee or higher.

Other AMSAT Membership Benefits:
ORBIT Magazine Subscription:
Dependable technical articles, satellite news,

orbital elements, product reviews, DX news,
and more.

Satellite Tracking Software
Available for most popular PCs.

QSL Bureau, AMSAT Nets, Area Coordinator
Support, Forum Talks

Construction of Future Satellites For Your
Enjoyment!

AMSAT Membership is $24 a year, $26 out-
side North America. VISA and MC accepted.

AMSAT
P.O. Box 27
Washington, DC 20044

301 589-6062
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SERVICE CHARGES VOLUME DISCOUNT
Add 200 »
Add #0. 78
Add 30 %0
Add 90.2%
No Charge

WHEN ORDERING BY PRONE. CALL ) BDOD 344 4519 (A i V0681 6674 BY MANL SEND YOUR DRDER TO DICIKEY. PO B Thind River Fails, MM
v . » DG KT Y GUANANTER
" - d v PRICES SUBJECT TD CHANGE WITHOUT NOTICE
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Don’t buy from Hamtronics. . .

Unless you want the best possible equipment
at the lowest possible price! ! !

The "wheeler-dealer” is back and he's beating
everyone else's “deals.”

We all know there's no such thing as a free lunch . . .
so How Can We Do This?

¢ We don't run alot of ads featuring sale items

e We don't spend alot of money on full page ads

* We don’t have sales on just the fastest selling
products

* We don’t short cut you on service. We are a factory
warranty repair facility for everything we sell!

¢ We don’t mail out free catalogs

¢ We don’t have a free WATS number.

You and every other Ham customer is paying for all
these do-dads and sales gimicks.
Hamtronics puts the savings into your pocket.

Hamtronics guarantees to meet or beat any advertised
price on every item we sell.

Hamtronics Has It All!

Let Hamtronics be your Ham Radio equipment dealer.
We're celebrating our 35th year in the Ham business
at the same location.

A DIVISION OF TREVOSE ELECTRONICS i)
4033 BROWNSVILLE RD., TREVOSE, PA 19047 &
(215) 357-1400

» 169

HALF-PRICE SALE!

Super SSB Filters for ICOM
Models IC-730/740/745, R-70/71.

* Characteristics equal or exceed those of FL-44A
» Replaces inferior mechanical filter -
« Easy drop-installation - complete instructions
Limited Quantities — Get 'em while they last!

GO FOX TANGO — TO BE SURE

Ask About Our Fine Filters for Many Other Rigs
FOX TANGO CORPORATION

Box 15844 W. Palm Beach, FL 33416

Multi-Channel 1.9 to 2.7 GHz

£84.95 (Shipping

Compilete Sy

COMPARE! PhUllips-Tech Electronics
COM FL-44A 2 dkHz, 455kH2, B-pole Aeg $159 e P.0. Box 34772 = PhoGNIX. AZ BS067
FT-44A (Twin of FL-44A) SALE $79.50 LFeTIME  (602) BAT-T700 (8300 Credit all phone ardersf]

WARRANTY MasterCard = Visa » CO0s

40dB Gain True Parabolic 20 Inch Dish
incl)
Dealerships, Qty. Pricing. Replacement Parts

S Quality Microwave TV Antennas

170

7 MILLION TUBES

Includes all current, ob-
solete, antique, hard-10-find
receiving, transmitting, indus-
Inial, radio/TV types. LOWEST
PRICES. Major brands in stock
Unity Electronics Dept.

P.0. Box 213, Elizabeth, N.J. 07206

SHIPPING §3. Air 85 (US & Canada), $10 Elsewhere
Order by mail or phone. VISA/MC or COD Accepted

—m=

(305) 683-9587
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[R5 Porta-Tenna
VHFI/UHF Telescopic 1/4 & 5/8

Wavelength Antennas for
Hand-Held Transceivers &
Test Equipment

1/4 WAVELENGTH
Model No. Freq. MHz Description Price
196-200 144-148 5/16-32 stud w/spring  $5.95
196-204 " BNC connector w/spring  7.95
196-214 l BNC conneclor 6.95
196-224 144-UPF BNC conn. ad|. angle 7.95
196-814  220-225 BNC connector 6.95
5/8 WAVELENGTH
191-210 5/16-32 tor old TEMPO  22.95
191-214 " BNC connector 19.95
191-219 " PL-259 w/M-359 adpl. 22.95
191-810 220-225 5/16-32 for old TEMPO  22.95
191-814 i BNC connector 19.95
191-940 440-450 5/16-32 for HT-220 22.95
191-941 " 1/4-32 stud 22.95
191-944 " BNC connector 19.95

Largest Selection of Telescopic Anten-
nas. Write for Info. Prices are postpaid
via UPS to 48 States. For air delivery
via UPS Blue add $2.25. Florida add 5%
sales tax. Payment by M.O. or Cashiers
Check only. e 172

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32955, U.S.A.
(305) 631-0775

VOLUNTEER
EXAMINATION

® Novice Class O&A Test Guide Package 5995

o Techmician Class Q&A Test Guide 195

o Advanged Class O&A Test Guide 19.95

g 1995

995

995

. 905

ieaker 0S0 995

1 Builder 995

umbers Speed Builder 995

* 1315 wpm Random Code Practice 095

e 13 wpm General Ciass 050 Test Prep Tape 995

® 1315 wpm Speed Builder 995

& 1517 wpm Speed Builder 995

& 1718 wpm Speed Builder 995

e X wpm Handom Code Practice 905

* 20 wpm Extra Class Test Prep Tape 995
e Test Guides Updated 1o New 85 Questions and

Answers
e Slow Code Tapes Use 13 wpm Character Speed
» We Ship First Class Mail. Same Day
e Add 53 00 postage & handling for Test Guides
50¢ P&H for each tape
« 100° SATISFACTION OR MONEY BACK w173

GORDON WEST RADIO SCHOOL
2414 COLLEGE DR., COSTA MESA, CA 92626

(714) 549-5000

Mon.-Fri. 10-4pm




build a handy RF probe

Build it simple

— or more complex,
for increased
sensitivity

An RF probe is a useful instrument to have around
the shack — if you can find one that's sufficiently
sensitive. This article will help you build your own,
using solid-state Germanium or silicon diodes in sim-
ple circuits to provide the necessary sensitivity.

using diodes

Two principles must be understood in using diodes
of all types: threshold of operation and detection sensi-
tivity. Ideally, all diodes have a maximum sensitivity
set by the diode equation:

I = I {[exp. (qV/kT)] — 1} 1

where I is the saturation current, which sets the
threshold, g is the electron charge, k is Boltzman’'s
constant, and T is the absolute temperature (room
temperature is about 290 degrees absolute), and Vis
the voltage. The expression (q/kT) is extremely im-
portant in solid-state electronics and has a nominal
value of 39. Its reciprocal is 0.026 volt.

The smaliler the value of /;, the larger the threshold
voltage required with any of these devices.* With the
germanium diode, the threshold will occur at an
anode-to-cathode voltage in the range of 0.1 to 0.25
volt, and with the silicon diode, 0.5 to 0.75 volt.

In practice, an operating current level between 0.1
and 1 mA is selected to compare various devices. In
normal operation, the anode-to-cathode voltage at

*The value of / is a function of the numbers of the charge carriers in undoped
or intrinsic material. In undoped germanium, there are 1131 times as many
carriers than in silicon. This leads to at least 0.180 volt more bias for the silicon
diode than for the germanium.

which the chosen level of current flows controls the
minimum sensitivity of a diode probe.

Measuring current as a function of voltage in solid-
state diodes, one finds a two-to-one change in device
current with approximately 0.018 volt change in ap-
plied voltage. This is the sensitivity needed (see
appendix).

Using a diode having a low threshold and full in-
cremental sensitivity, as it can be called can improve
the minimum sensitivity of an RF probe to allow the
measurement of voltages in the 100 to 500 millivolt
range. {This is why hot-carrier diodes are important.)
The simplest circuit for using a high-threshold-
sensitivity diode is shown in fig. 1. The input capacitor
is selected so that its reactance (//wC) is small com-
pared to the diode’s apparent resistance, and not more
than the source impedance of the signal source. The
resistance value in the output circuit should be large
compared to the diode resistance, which is approxi-
mately 0.026/I where I is in amperes. Such an RF
probe can be used in some receiver alignment applica-
tions as well as many routine tuning problems, and
it cah be used with a sensitive analog meter or a digital
voltmeter.

building a better probe

Reducing dependence on the threshold limitation
results in better RF probes because of high inherent
sensitivity of solid-state devices. To take advantage
of this sensitivity, a fixed level of operating current
must be introduced to overcome the threshold and
then apply a signal voltage from a low-impedance
source to achieve the current sensitivity solid-state
devices are theoretically capable of delivering.

Possibly the easiest way to avoid the threshold prob-
lem is to use a transistor so that we can sense the cur-
rent changes more easily. A circuit using the LM 334
controlled-current source is shown in fig. 2. An isola-
tion resistance that reduces the voltage drop across
the LM 334 to perhaps a volt and a half will separate
the DC and RF circuits.

By Keats A. Pullen, Jr., W3QOM, 2807
Jerusalem Road, Kingsville, Maryland 21087
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John J Meshna Jr, Inc.

P. O. Box 62 19 AllertonSt. E. Lynn, Ma. 01904 Tel: (617) 5952275

COMPUTER TERMINAL BUILDING BLOCK $50.00 Green phosphor CRT
This is a great beginning for a computer terminal. It is a brand new, Panasonic, 9" +5, +12, —=12VDC Supply

TTL input monitor complete with its own self-contained, switching power supply,

and a removeable (four screws) triple output power supply. The whole assembly 12VDC Supply

runson 115/230 V,50/60 Hz. Now for some specifics: 9" green phosphor, TTL
input monitor, attached regulated 12VDC, 1.5 A power supply used exclusively to
run the monitor and an attached triple output switching power supply with outputs
of 5 VDC@3.5A,+12 VDC @500 ma, and —12 VDC & 500 ma. The assembly has
mounting feet and should be a snap to make a case for. Comes with hook up data.
New, factory boxed. We are offering this to you 4 ways:

« COMPLETE SET-UP AS SHOWN, including monitor, low voltage supply and

triple output supply. SPL-116-38, 14 Lbs., §50.00, 5/8§225.00
« TRIPLE OUTPUT SUPPLY ONLY, SPL-117-38, 3 Lbs. $15.00
« 9" MONITOR ONLY, (vou supply low voltage input) SPL-114-38, 10 Lbs. §25.00 Kicvlior Chisels
« 9" MONITOR W/LOW VOLTAGE SUPPLY ONLY, SPL-115-38, 12 Lbhs. §40.00 w/Display Board
We are now selling guaranteed working, starlight scopes which ATTENTION:
allow sight in almost total darkness. They are so named because
they incorporate a light amplification tube which uses the available SECURITY PERSONNEL
star or moon light to allow you to see - without being seen. The NATURALISTS
scope has a spectral response of 4,500 to 8,000 angstroms,
resolution of 50 lines/mm, viewing area of 26mm, standard HOBBYISTS
50mm F1.4 lens, optional telephoto 135mm F2.8 lens. cross hair
reticla and optional carrying case. A great tool for security and NEW SEE-IN—THE-DARK EQUIPMENT!

naturalist applications, Runs on 9VDC transistor radio battery.
Due to the nature of this device and people only having a one time
use for it, we cannot accept returns for refund, credit or exchange
on this item. To our knowledge, this is the least expensive starlight
scope on the market. Includes 90 day warranty.

STARLIGHT SCOPE SPL-130A-39 $1,200.00
Optional Telephoto Lens, 135mm F2.8 SPL-131A-39 $856.00
Optional Fitted Carrying Case SPL-132A-39 $66.00

1/2 Heigit 1 MEGabyte Disc Drives

Here we go with another blockbuster buy on disc drives which should
make the competion’s head spin' We are offering brand new, Mitsubishi
no. 4853, 1/2 height, 1 megabyte, mini floppy disc drives. These drives
are beautiful. They are fully Shugart 34 pin compatible. All are double
side, double densily, 80 tracks per side units. Each runs on +6vde, .5 A Use with
and +12vde, .7 A. Just the drives to use with your IBM, Sanyo or other * IBM

computer. Each order will come with schematies and pin out data, * RADIO SHACK
SPL-85C-35 $175.00 each $§175.00 each, 2/8325.00, 5/8725.00 * HEATH

New, 75 watt power supply. +5vde 5.5amps, +12vdc 4amps, - 12vdc .3amps * XEROX
115/230 input. Made by G, fully enclosed, with schematic. * SANYO

Shpg. wt. 4 1b, PS-10 $50.00

HIGH POWER SURVEILLANCE IR SCOPE This Infra-Red scope was designed specifically for long range surveillane
use. The builttin, totally invisible, 50 watt halogen lamp IR source is
coupled with a premium grade type 6032 image converter tube, 265 mi
1.2 lens, and 16 power military spec., color corrected evepiece make
this an ideal unit for viewing of clandestine activities or animals, The
scope is capable of detection at more than 300 feet, recognition at

300 feet and positive facial identification at 150 feet. It runs on
12VDC which makes it ideal for mobile use. It comes with a remove-
able hand grip which allows for tripod mounting, 2 power cords for
cigarette lighter or balttery terminals, instructions and a 90 day
warranty. Listed below are accessories which make this a very

versatile instrument, The scope and accessories are new and guaran-
teed functional, Net wt.5-1/4 Lbs,

¢ IR Scope part no. ELD Shpg. Wt. 7 Lbs, §735.00 ea,
ACCESSORIES:
12 VDC GELL BATTERY for above, Shpg Wt 6 Lbs, $35.00 MALE “T" f1.6 CAMERA DAPTER for SLR cameras
BIOCULAR EYEPIECE which can be used in place of the standard Shpg. Wt 1 Lb. $129.00
eyepiece. This allows the scene being produced by the IR viewer MALE "C" to FEMALE "T" ADAPTER for CCTV, requires use
to be seen by the operator up to 4 fr. away. 2 Lbs. $89.95 of above male "T" 1.6 adapter, Shpg Wt. 1 Lb, $20.95

Free 72 page catalogue available or send $1.00 for 1st Phone (617) 595-2275 to place your order by phone. ’ =
class service to P. 0. Box 62 E. Lynn, Ma. 01904, MC, VISA, or American Express charge cards accepted. | MasterCard | VISA ELE
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777

fig. 1. Simple probe. Note: resistor across RF terminals
if needed.

A simple review of the principles underlying detec-
tion is included in the appendix.

The circuit shown in fig. 2 works as predicted, but
it still is not optimum because very small current
changes must be observed if sensitivity is to be op-
timized. For this, a reference voltage follower can be
used, {fig. 3), resulting in a voltage-sensitive bridge.
Full-scale indication on the output meter with output
changes of 100 millivolts (the full-scale reading of the
meter} can be achieved easily. This may correspond
to as little as 30 mV of RF signal. The scale will not
be linear, but will approach a square-law function.

Using the meter directly between the collector cir-
cuit of the detecting transistor and the voltage refer-
ence will also reduce the sensitivity of the detector.
Two circuits that can do this, both reducing the cur-
rent load on the detector output, are shown in fig. 4.

The basic problems are now solved. To minimize
the loading the detector places on the source, a situa-
tion that is particularly important if the RF source has
high-impedance characteristics, VMQS transistors
such as the VN10OKM can be used as an amplifier.

These transistors are better used as wideband ampli-

fiers, with the output taken in the drain circuit. A small
amount of degeneration through the use of a source
resistance is acceptable, although it does reduce the
amplification. In no case should the amplification ex-
ceed ten, and it may be as small as 1.0 to 1.5. A possi-
ble circuit is in fig. 5.

If greater sensitivity is required, a pair of high-
frequency bipolar transistors can be used in a cascode
arrangement after the VMQOS transistor and before the
input of the detection transistor to get an additional
XI0O voltage gain. A useful circuit for this is shown in
fig. 6. This circuit should also be broadband. The out-
put load resistance required will be approximately
260/i., with collector current, i,, measured in
milliamperes. The resulting unit will have a voltage gain
of roughly 10, and can be built quite easily. It will ex-
tend the minimum sensitivity down to about the
millivolt level. These amplifiers limit with input signals
over about 10 millivolts, and will also rectify, distor-
ting the input signal.

680

10k

680 ‘9

fig. 2. Sensitive probe using an LM334 controlled-current
source.

10k 680

680
100 pF
5

RF

O+

10k

AAA

g

777

b+

fig. 3. Two circuits that can be used to improve the sensi-
tivity of the detector.

other applications

The buffered RF probe has a variety of applications
of interest to Amateurs beyond its use in circuit
testing. | have built one into a homebrewed Q meter,
for example, and also into a low-frequency dip meter.
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fig. 4. Circuit for a reference voltage follower to obtain
a voltage-sensitive bridge.

94
SET Ry FOR IV
ACROSS R R =100
g
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3 Al ©
«
> 71 "
RF IN 10k
GND
O— _ — O

fig. 5. High-impedance preamplifier. Gain should not
exceed 10 and may be as low as 1.0 to 1.5,

The buffer FET can be the VN10KM mentioned above.
(I have described an instrument for testing FETs in
Design of Transistor Circuits, with Experiments.’

The field-intensity meter uses the cascode amplifier
operating into the transistor metering circuit. | did not
use the FET here because | assumed that the dipole
antenna, consisting of two collapsible TV antennas,
would have essentially a low-impedance output. (A
suitable loop may be used instead, however.) The unit
seems to work quite well.

The low-frequency dip meter must use variable-
inductance tuning because a variable capacitor of ap-
propriate size for this application would be much too
large, and smaller ones would have too high reactance.
The basic oscillator circuit | used is based on an
emitter-coupled amplifier with a variable LM 334 cur-
rent source for the base drive on both transistors,
fig. 7. The oscillation level is set with a potentiometer
across the LM 334 control points, and magnetic
coupling is used to test a circuit. | have arranged the
assembly so that | can plug in a variety of slug-tuned
coils; the coils have slugs on threaded rods with a short
piece of piano wire soldered in the screw slot. The
drive consists of a piece of quarter-inch brass rod
drilled and slotted to engage the wire. The frequency
change is slow and smooth.

| can also tap off RF output from the FET buffer for
frequency counting or use as a signal source. This unit
easily fills the gap between audio and 2 MHz, the lower
limit on most dip meters. The actual circuit is a com-
bination of figs. 3, 4, and 7.

The Q meter used the same metering circuit as the
dip meter for measuring RF. The RF source | use is
a conventional inexpensive signal generator, except
that | have tapped in on it prior to its normal output
stage. These deliberately generate distorted wave-
forms to create harmonics in the output. You may
wish to put an FET buffer between the oscillator and
the special output to ensure better frequency stabili-
ty. A suitable circuit for this is shown in fig. 8. About
10 millivolts of RF are needed by the Q meter input
circuit.

-0
RF OUT
—0
Y /{ F
¢ Al \ )
S~ 0.0ipF

GND
O— O

s

fig. 6. Cascode preamplifier with a voltage gain of about
10. Sensitivity is at the millivolt level.

The RF drive transistor that provides the RF signal
to the measurement circuit should be a high-frequency
bipolar transistor, and should provide a voltage gain
of approximately 10 overall. (Only a hundredth of this
is actually applied to the tuned circuit, 100 microvolts.)
The full output is used to calibrate the circuit, and the
part to control the tuned circuit. One is then matched
against the other, based on oscilloscope calibration.
A possible circuit is shown in fig. 9. Minimum Q sen-
sitivity will be about 20. About 25 mA of collector cur-
rent will be needed by the 2N2222 or 2N23689 to pro-
vide the required signal voltage. A Q test circuit is
shown in fig. 10.

calibration

This calibration technique, done with an oscillo-
scope, can be used wherever minimum or maximum
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fig. 7. Oscillator for low-frequency dip meter.
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fig. 8. Buffer stage to ensure better frequency stability
for Q meter use.
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fig. 9. Q driver has a minimum sensitivity of about 20.

deflection is insufficient to assure proper circuit opera-
tion, but an actual voltage value is required. The oscil-
loscope can be calibrated with a reference voltmeter
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and an AC signal. RMS calibration should be used.
The low-frequency calibration is used, with the help
of the oscilloscope, to calibrate sinusoidal signal well
within the upper limit of the oscilloscope (1/2to 1 MHz
for a 5 MHz unit). This calibration then is transferred
to the Q meter measuring circuit. The source calibra-
tion voltage for setting the Q meter reference input
may be adjusted for 20, 50, and 100 millivolts for the
reference excitation. This will make possible measure-
ments of Q to 100, 200, and 500. In addition, the meter
is calibrated for a series of input signals ranging from
about 10 mV to 100 mV, at least every 10 mV, to pro-
vide the actual Q measurement. A special scale may
be made for the meter if desired. Since the Q is pro-
portional to the RF voltage generated, calibration is
important.

concluding remarks

These simple probe circuits can easily be built into
transmitters, and receivers in which critical tuning is
required as well as into other useful test instruments.
In all cases, it is important to minimize probe loading
on the circuit being tested without simultaneously
degrading sensitivity. The VMOS circuits are ideal for
this purpose, and they do not limit as readily as bipolar
transistors. Where either germanium or silicon diodes
can provide adequate sensitivity, they, of course, are
the component of choice, but they do have the exces-
sive threshold voltage requirement that the current-
stabilized transistor circuits can help overcome.

RF measurements have always been a stumbling
block in the typical Amateur station, including mine.
I can remember building a nice wavemeter that | was
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fig. 10. Q test circuit using an RF voltmeter. High
impedance input is used.

CALIB
O-

unable to calibrate. The described circuit techniques
are a result of years of trying to solve similar problems
inexpensively. Perhaps these ideas can help rekindle
the experimental spark in other Amateurs, and help
reverse the trend away from homebrewed equipment,
You don't have to be a mathematician or physicist to
contribute to progress!

reference

1. Keats A. Pullen, Jr., Design of Transistor Crrcuits, with Expenments,
Howard W. Sams, Inc., Indianapolis, Indiana

appendix

Rectification is a change in the effective resistance (of conduc
tance) of a diode as a function of its applied voltage. This difference
causes distortion, and it is the distortion of the current-voltage rela
tionship that converts an AC signal into some level of change of
average current and average voltage

Strictly speaking, the relationship between the current and the
voltage in a diode is nonlinear, or exponential. But for small voltages,
it “looks™ like a square-law device. The basic relationship can be
stated in terms of the equation;

by (1 + qV/kT + (gV7kTI/2 + . /

(A1)

i =1, exp (qV/kT)

When V is set equal to ¥, sin (2= /1), the relationship becomes, if
a fg/kTJ:

i L 11+ aV, sin 2xft + [a2V,2 sin? 2=fu)f 72 + ...} (A2)
The third term in the brackets on the right converts to the form:

falV,2/4) (1 cos 4xfi)

and the DC term now is (1 + a’},,2/4). The term a? V7 /4 represents
the DC shift due to detection, and the current peaks in the two direc-
tions are

Il + aV, + a?¥,2/2) 1A3)

The capacitor-input detector has a peak shift from
(l+ aVy, + a?V,272 x I,t0(l ab, + a’¥,2/2) = [, We filter
out the b, sin 27/t and the cos 4=/ terms with the RC circuit. With
the peak detector, the current change is [, fa?},,2/2); this is what
we wish to read.

From the above relationships, it is possible to show that with the
normal diode detector, a current change of 2:1 can be obtained with
18 millivolts peak-to-peak signal on a diode, and a DC shift between
8 and 16 percent may be generated, depending on whether square
law or peak detection is selected. The signal distortion is roughly
8 percent,

ham radio

GLB PACKET RADIO

GCONTROLLER

Now you can get in on the fun in packet radio!
MODEL PK1

* Raady 1o opeisls - wired pnd tesied

* Operatus with Voice Transceivers

® Easy 10 laain, sady 1o operale

* Bullt in Packel Modem and CW identification

* Use with a computed, lerminal or Telatype
Maching

* Tarminal- ASCH o BAUDOT, 45 to 9600 Baud

* Radio Link Speeds of 300, 600 or 1200 Baud

* Automaticaily sslects AX.28 of VADCA

* l‘lvm Repeater Command Lockout

* Full kpanter oparation in AX 2%

* Qver 90 Commands

* Slores received mosseges lor delayed reading

* Ablw 1o displey other calls whils connected

* ~Block™ snd “Transparert™ modes for dats files

" Oparatas as an unattended digipeater

-5 " mode.

SPECIAL PACKAGE DEAL!!!
Amateurs Only
Includes PK1 installed in
cabinel wicable set & pwr. supply

$20995

(i purchased separately $217 85)

lable for Teletype Moior Control
maory is AK, sxpandabls 1o 1K

° 4BK RAM gvailable on special order

* Can be customited for LAN's.

* Squeich input for sharing of voice channely

* Call sign, S8I0 & VADC“’pfuqllmM in ROM

Dimanslony. 23X 1 X § (inchas)
Powsr Requirement: 12 valts DC at 200 ma

PK1- FCC CERTIFIED - wired and tested in cabinet $209.95
AMATEUR PRICE $189.95

PK1S - Subassembly board - wired and tested $164.95
AMATEUR PRICE $149.95

PKDOC - Documentation only - Refundable on first PK1
purchase $ 995

Please specily Call Sign, S50 Number, and Node Number when ordering
Contact GLE for additional info and available options.

We offer a complele line of ransmitters and receivers sirips, preselector
preamps, CWiD'ers & synthesizers for amateur & commercial use.

Request our FREE catalog. NC & Visa welcome. = 176

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

coaxial R. F.
antenna switches

Heavy Duty switch for true
1 Kw POWER - 2 Kw P.E.P.

Single Pole, 3 Posifion
Desk or wall mount
All unused positions grounded

nnectors | $27.25°
(ilg] eciol 33650.
2 Pole, 2 Position, bypasses,

linears, reflectometers. antenna
tuners, etc

§34.25*

8C52-5 kil CreC TS

Single Pole, 5 Position, all unused
positions grounded

#0566 - UHF connectors | $32.00*
# 056G BNC - BNC connectors/ $46.50¢

* Shipping and handling for any
item add 52 each

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Quality Comrmunication Products Since 1932

At your Distributors write or call

10 Canal Streat, Bristol PA 19007
¥ oA

(245) 788-5581
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«O\N- AT LAST'' A VERY AFFORDABLE COMPUTER
AT A VERY AFFORDABLE PRICE
 OF WMEMOHY PORTA

Y ENTRY COMMAN
) TIOA m SED FL -\JJ

POWERFUL FULLY PROGHRAMMABLE WiTH
BLE-8TH « 138 INCH MODULE S
rnuu E 40 KEY utuuuahl TrPE

AND BCIENTIFIC FUNCTIONS — AT AN AFFORDA o
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g“q-. . O 51695 ‘ WAL ADYAS $4 95
. s eantd, 510 95 WER v PAGE 5295
See Sepmmber 1984 1ssue of 73 for TIMEXHTTY article
A
CHIP BONANZA (AT THESE PRICES THEY ARE & STEAL)

2 $100 EA OR 10 FOR § 90 "
e 2% EA OF 10 FOR QX000 HAL'S
s 12 EA OH 10 FOR £X 0 COMPUTER
e SO0 EA OF 10 FOR £3500 GOODIES
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i (REG 53 9% 1195 EA DR 10 FC irog S EY  row 5008
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e 1o el
s TV @ 00 Ma adapter (NHesded
KR SPECIAL foo THK FAM pacen £r

TWAS SR00ML MICRO-PBA PN BT DB - WS BIT Oy 1AR RAM pace
TS G001 NL MICRO.P P51

T GIAANL MICHRC P CLOCK GEN AND DRVER 16K FAM pack moduie
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'll!k‘\\lﬁbwmﬂ'{)':“tkﬁlﬂll o VOUMLTER
— BCA TV meface Cabie
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wa sl o Wi
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D A bevied $X0 plus shippeng 10 for $29 50, 20 tor 45000
APPLE POWER W M waeC] 75 ditferent cas

SUPPLIES £20 0% Baitma iy choscel st 3% for $80 001

SHIPPING INFORMATION DADERS CWVER 125 WiLe B SHIPPED POST PAID EXCEPT

5% PEAGE WCLUDE ADOTIONAL 5330 FOR WANOUNG AND kLG Craroes ¢ L8 v p
MICHIGAN RESIDENTS ADD 4% SALES TAX O & <
FLYER CANADAN ORDERS. ADO 3500 POSTAGE i L 5 .
u
HAL-TRONIX, INC. P = "rf,!_‘
P.0. BOX 1101 - DEPT. HR

SOUTHGATE, MICH. 48195
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ORR BOOKS

BEAM ANTENNA HANDBOOK
by Bill Orr, W6SAI and Stu Cowan, W2LX

The Beam Antenna Handbook, first published in 1955

has been completely revised and updated with the latest

information on Beam Antenna design. Computer designed

Yagis give maximum gain in minimum space New info
on Yagi HF and VHF beams and dimensions on beams for 10, 18 and 24
MHz WARC bands. Everything you need to know about beam design, con
struction and operation. 204 llustrations. 268 pages 1st edition. 11985

'RP-BA Softbound $9.95

SIMPLE.LOW-COST WIRE ANTENNAS
by Bill Orr, W6SAI

Learn how to bulld simple, economical wire antennas Aparlmem dwellers take
note! Fool your landlord and your neighbors with some of the “invisible"* anten-
nas found here Well diagrammed 192 pages < 1972 2nd edition

_IRP-WA Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by William |. Orr, W6SAI and Stuart Cowan, W2LX

Contains lots of well illustrated construction projects for vertical, long wire, and
HF/VHF beam antennas. There is an honest judgment of antenna gain figures,
information on the best and worst antenna locations and heights, a long look at
the quad vs. the yagi antenna, information on baluns and how to use them, and
new information on the popular Sloper and Delta Loop antennas. The text s bas
ed on proven data plus practical, on-the-air experience. 190 pages. ©1978. 1st

edition
[ IRP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS

by Bill Orr, W6SAI — New 3rd Edition
Includes NEW data for WARC bands
The cubical quad antenna is considered by many to be the best DX antenna
because of its simple, lightweight design and high performance. You'll find quad
designs for everything from the single element to the multi-element monster
quad. There's a wealth of data on construction, feeding. tuning, and mounting
quad antennas. 112 pages. ©11982. 3rd edition
[JRP-CQ Softbound $6.95

Please add $1 50 for one book, $2 50 for two or more books 1o cover shipping and handhng

Ham Radio’s Bookstore  Greenville, NH 03048
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RECEIVE
THIS LCD
CALENDAR
CLOCK FREE
WITH YOUR
SUBSCHIPTION

WHAT’S REALLY

E HAPPENING
IN HOME
SATELLITE
TV?

= THE HOME
SATELLITE

TELEVISION

MAGAZINE.

A monthly of 100-plus pages—has everything you
need to know about where to find equipment, how to
install it, system performance, legal viewpoints, and in-
dustry insights! With your subscription to STV* you will
receive a FREE LCD Calendar/Clock.

e Only $19.95 per year (12 monthly issues)
e $1.00 for sample copy

Qn
%gﬁ t

IF YOU HAVE
A SATELLITE
SYSTEM, THEN
YOU REALLY
NEED ...

The best in satellite programming! Featuring: *All
Scheduled Channels *Weekly Updated Listings
*Magazine Format *Complete Movie Listing *All
Sports Specials *Prime Time Highlights % Specials
Listing and *Programming Updates!

e Only $45.00 per year (52 weekly issues)
e 2 Years $79.00 (104 weekly issues)
e $1.00 for sample copy

Visa® and MasterCard™ accepted (subscrip-
tion orders only). All prices in US funds. Write
for foreign rates.

Send this ad along with your order to:

STV®/OnSat®
P.O. Box 2384—Dept. HR ® Shelby, NC 28151-2384
SUBSCRIPTION CALLS ONLY
TOLL FREE 1-800-438-2020

» 178 Tell ‘'em you saw it in HAM RADIO!




Rob, WA3QLS Katherine, KA31YO Paul, WA3QPX

Delaware
Amatear Sapply

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

KENWOOD YAESU ICOM TENTEC
MICROLOG KDK SANTEC KANTRONICS

800-441-7008

Order & Pricing
New Equipment

Large Inventory Daily UPS Service

All Other Calls
302-328-7728

8  No Sales Tax

L G in Delaware!
S Vs | =N One mile off 1-95
: L ﬁ;;"t.'g %id

£ i

More Details? CHECK — OFF Page 142 v 179 November 1985 [l 123



ARRL Q&A LICENSE MANUALS
ALL LICENSE CLASSES NOW
AVAILABLE!

ARRL Q&A License Manuals are keyed to the latest FCC
Exam syllabi now in use by the Volunteer Examiners.
These books are written in an easy-to-read converstional
style that enhances understanding without scaring the stu-
dent away. All technical subject areas are explained in clear
terminology and with plenty of illustrations, diagrams and
schematics. Rules are also fully covered. Each book has
the official ARRL multiple choice question Pool with
answers and a key to the FCC Exam syllabus for reference
to other study publications. These are the study guides to
have. All books ©1985 1st Editions.
| JAR-TG General

"JAR-AG Advanced

L JAR-EG Extra

Softbound $5.00
Softbound $5.00
Softbound $5.00

HR CODE TAPES

Formerly Kantronics Tapes

These code tapes have been designed by experts to help
you learn code. Several different methods are available for
all classes of license. Transcripts enclosed for checking

copy.
Gradient Tapes. (Slowly increasing in speed)

[IJKT-NG  Novice 4-9 WPM $6.95
{IKT-GG  General 7-15 WPM $6.95
[IKT-EG  Extra 13-23 WPM $6.95
QSO Simulation Tapes

(1KT-0801 7.5, 10, 13 & 15 WPM 1 hour $5.95
[DKT-0802 7.5, 10, 13 & 15 WPM 1 hour $5.95
11KT-Q8013 13 WPM 1 hour $5.95

ANTENNA COMPENDIUM edited by ARRL Staff
This book has more than 20 antenna articles that have
never been published before. Subjects covered include:
Quads, Yagis, Phased Arrays, Log Periodics, Subsurface
Antennas, ''The Old Spruce Antenna’”’, as well as discus-
sions on Smith Charts, antenna design, the GSRV multi-
band antenna and antenna polarization. Great summer
reading and full of ideas for Fall *85 antenna projects.

11985, 1st Edition.
'JAR-AC Softbound $9.95

Ham Radin's Bookstore

AMECO STUDY GUIDES

Designed for VEC Exams

AMECOA Study Guides are taken from the FCC Amateur
Exam syllabus, PR-1035 and have answers keyed to
ARRL's recently released study material. These study

quides are compatible with ARRL and ail other VEC Exams.

While nothing can guarantee that you will pass, AMECO
Study Guides will make sure that you are fully prepared
and ready to go when you sit down for the exam. Written
in clear, concise, easy-to-read format, each question fully
explained. Novice and General books cross referenced to
AMECO's 102-01 for a more thorough explanation.
327-81 Novice Class
(312-01 General Class
[126-01 Advanced Class
[117-01 Extra Class

THE AMATEUR RADIO VERTICAL HANDBOOK

by Cpt. Paul H. Lee, USN (Ret.), N6PL

This is the only book dedicated to the vertical antenna and

will be of interest to all those using or looking to use the
vertical design. Based upon the author's years of work
with a number of different vertical antenna designs, you'll
get plenty of theory and design information along with a
number of practical construction ideas. Included are
designs for simple 1/4 and 5/8-wave antennas as well as

broadband and multi-element directional antennas. Paul Lee

is an engineer and avid ham and is Amateur Radio’s resi-
dent expert on the vertical antenna. ©1984, 2nd edition.
OCO-VAH

COMPUTER WIMP
BY John Bean

*166 things | wish | had known before | bought my first
computer.” Based upon ten years of often frustrating ex-
perience, this light-hearted, text is designed to help you
learn about computers and to make intelligent decisions
about their purchase. Author Bean first examines common
pitfalls about purchasing a computer. He then examines

warrantees, how to deal rationally with malfunctions, how to

buy by mail, how to talk “‘technobabble’” or computerese,

how to avoid computer phobia, games, software piracy and

Softbound $9.95

much more. 1st Edition 285 pages 1983
CITPCW

Softbound $2.95
Softhound $4.95
Softhound $4.95
Softbound $4.95

Softhound $9.95

COMMUNICATIONS SATELLITES

by Larry Van Hom
Here's the most exhaustive text ever written about com-
munications satellites! Easy-to-read text along with plenty
of pictures and illustrations make this new book a veritabl
gold mine of information. Nine chapters include: OSCAR,
weather, domestic and international communications
satellites, DBS, space shuttle, U.S. Military and space
surveillance systems and Soviet Space program. Also in-
cluded are four appendices on satellite frequency cross
references, satellite compendium, current geostationary
satellites and a bibliography. Must reading for all satellite
users. ©1985 1st edition 216 pages.

{J1GE-CS Softbound $12.!

THE COMPLETE DX’ER
by Bob Locher, WIKNI

DX'ing can be as simple as turning the radio on and
searching across a band, or it can be hours spent studyil
propagation reports, sunspot figures and the DX newslet-
ters looking for tidbits of information. The first part of th
book is designed to teach the reader DX'ing fundamental:
Part two is for the “‘over 200 countries worked'* operato
and has plenty of handy tips, aids and ideas. Part three i
full of more esoteric hints for the ‘‘over 300 countries
worked'' operator. This book tells all and should be re-

uired reading before anyone starts their quest for DXCC
Even it you don’t care about DXCC, Bob's easy-to-read
style of writing is most enjoyable reading. © 1384, 1st

edition.
JID-DX Softbound $10.

UNDERSTANDING DATA COMMUNICATIONS
(Includes Packet information)

By G. Friend, J.L. Fike, H.C. Baker and J.C. Bellamy
Covers basic concepts of data transmission and receptior
asynchronous and synchranous protocols, error control 2
networking data communications systems. Data terminais
are fully discussed as are messa?e and transmission ter-
minals, medems and interfaces, fiber optics and satellite
communications systems. Packet Networks and standard
are covered with information on X.25 switching architec-
ture. © 1984 1st edition 272 pages.

0 Ti-unc Softbound $14

By
(41111l Chip tohman

] AMATEUR RADIO COMPUTER SOFTWARE

ANTENNA DESIGN

This self-prompting program covers dipoles, Yagis, long
wires, rhombics, quads, loops. verticals and other anten-
nas. You simply enter the frequency you are designing an
antenna for, the antenna you want to make, and the com-
puter will give you all the initial design specifications you
need. The results can be stored on disk for permanent
retention.

CIHD-AD (For C-64) $9.95

PROPAGATION CHART

Invaluable addition to any Hamshack. The Propagation
Chart allows you to determine the maximum usable fre-
quenc! (MUF{ and the optimum frequency (FOT) between
your QTH and any spot on the globe. You can get either a
screen display, a printed tabular list over several days, or a
Erimed graph of MUF and FOT. You also get automatic

eam headings and distance to the DX station. Covers
160-10 meters and the new WARC bands.

[JHD-PC (For C-64) $16.95

SUPER LOG

Super log gives you all the advantages of a computerized
data base without significantly changing the traditional log
format. For contesters, Super Log can be configured to
either manually or automatically enter contact number as
well as time of contact. Make an error and you can easily

go back and edit the entry. Super Lo'% also allows you to
print out either selected contents or the whole log. Will
print QSLs.

[JHD-SL (For C-64) $19.95

CONTEST LOG

This disk contains four different contest programs; ARRL
Sweepstakes, Field Day, Universal WW Contest log, plus a
dupe checking routine. Each program is designed for real
time use. it automatically enters date, time, band and
serial number for each contact. A 24-hour clock is
displayed at the top of the VDT screen. When the contest
is over, the program will print your resuits listing all duped
and scored contacts in serial sequence with all the
necessary information as well as completed score at the
bottom of the page.

CJHD-CL (For C-64) $24.95

MASTER LOG

Over three years of development went into this program. It
creates a file of 2100 individual records with up to 13 dif-
ferent entries per record. Master Log can do a search and
select based upon time, frequency, mode or any of the
other variable parameters. it keeps track of DXCC and WAS
status, prints QSL labels and can search its whole file in
less than 5 seconds! Complete documentation is included
to help you learn and use this truely state-of-the-art logging

program.
OHD-ML $28.95

COMPUTER

COMPUTER PROGRAMS FOR THE RADIO
AMATEUR

by Wayne Overbeck, N6NB, and Jim Steffen, KC6A
Here's the best source book of computer programs for 1
Radio Amateur. Besides covering computer basics, this
book gives you programs that will help you log, determii
sunrise/sunset times, track the Moon's path across the
sky, use Greyline propagation and set up record systems
for WAS, DXCC and VUCC, or any other award. You car
either buy the book alone or you can buy the book with
the programs already on disk. Take full advantage of yoi
computer with this well written source book. ©1984, 1
edition, 327 pages.

Program Listing
Data Base Mgmt.
Logs, Awards Data Base, Gridlocator
Latitude/Longitude Programs
Data File, Beamheadings, DX Display, Sunrise Chart,
Greyline, DX Checker
Contest and Duping
Dupechecker, General Contest Logger, .
Field Day Logger, Sweepstakes Logger, Log Print
Antenna Programs
Antenna Scater, Matching Evaluator, Vertical Pattern Plot

EME
EME System Calculator, Sky Locator, Moontracker

[JHA-0857 Softbound $17

[JHA-0657 book with program disk $28
specify computer (see list below)

CProgram disk alone $1¢

specify computer (see list below)

Programs available for: Apple N (DOS 3.3), IBM PC-DOS
TRS-80 Model | and Model Il and Commodore C-64.
Please mark your order with the program disk you want

Ham Radio has many other books in stock not shown here.

Call or write today for your free catalog or to place an order. (603) 878-1441 8-4 EST
Please enclose $3.50 with your order to cover postage and handling.

L



Holiday Special

Stocking Stuffers

and Dther Gift Ideas —

BEAM ANTENNA HANDBOOK
by WESAI and W2LX

Completely revised and updated the Beam Anlenna Hand-
book includes the very latest state-of-the-art antenna
dES{gzI"I Computer generated beam dimensions for the 40,
30, 20, 17, 15, 12, 10 and VHF bands are included elimi-
nating the need for ime consuming math calculations. Also
covered are. Beam height and optimum apex of radiation,
how element types and hardware etfect performance, effect
of nearby objects on radiation patterns, feedlines, baluns
and matching systems and much more. Ham Radio VHF
columnist W1JR, and noted European VHF'er DL6WO's
VHF antenna designs are covered extensively as well as
NBS VHF fong Yagis. 268 clearly written pages — 204
easy-lo-understand illustrations, make this the book 1o buy
for beam construction. 1985 1st edition

IAP-BA Softbound $9.95

1985-86 ARRL REPEATER DIRECTORY

You could call this book the “repeater bible” Close to
8,000 listings include stations organized first by frequenc
then by state and region. All of the important details suc
as access lones, auto palch, etc. are also included. If you
do any traveling and take a two-meter rig with you, this is

the book to have! © 1984
/AR-RD Softbound $3.00

ARRL OPERATING MANUAL

Brand New 2nd edition. Just releasd and fully revised! This
book tells you all about how to operate your station.
Message handling, emergency traffic, tips for successful
contesting and DX'ing are fully covered as well as new
sections on digital communications and satellite operation
The reference section has been greatly expanded 1o include
many new entrigs. 1985 2nd Edition

| JAR-DG Softbound $5.00

SOFTWARE

RTTY MAILBOX MSO
for Vic 20 and C-64 Computers

Tums your Commodore home compuler into a powerful,
easy-to-use message handling system. Messages can be
stored, read or deleted by either incoming RTTY signals or
by using the mmﬁurer‘s keyboard. Each message is listed
in a directory by file name, along with date and time of
message initiation. The Basic/Assembly language software
combines high speed with user friendly features and fully
controls your transmitler and receiver with automatic
identification, an optional special message and automatic
transmission of date and time during M50 use. You can
also use this program to operate direct RTTY and 60, 67,
75 or 100 wpm Baudol or 110 baud ASCIl. Vic 20 needs
24k of memory to use this program

VC-CP Use with AEA CP1 interface & equiv §79.95
VC-MF Use with MFJ interface & equiv $79.95
VC-KT Use with Kantronics interface & equiv $89.95

RF NOTES by John Simmons, W6MDI

Here's an gasy way to 8“ answers for often asked elec-
tronics questions. AF NOTES contains programs written by
RF consulting engineers that answer: dB8 conversion, 10
convert voltage, current or power levels to dB; dBm con-
versions, converts voltages or power levels to dBm and
dBm to voltage or power, VSWA calculations, calculates
VSWR and return loss when both reflected and incident
powers are known; Filter des?n‘ 14 different filter configur-
ations including schematics (6 low pass, 4 high pass, 2
band pass and 2 band elimination circuits); Basic Micro-
sinip and basic strip line design, and resonant Circiits,
design parallel and series resonant circuits, Pl, capactive
impedance divider and nductive impedence divider. This
disk Is an invaluable reference for all Radio Amateurs.
Graphics cards required

E-RF (IBM PC only) Monochrome Monitor $59.95
E-RFC (IBM PC only) Color Monitor $59.95

ha -
radio.......

CONTENDER |l LOGGING DATABASE
(Commadore C-64)
This Commodore C-64 program will meet just aboul every
logging need you can imagine. It can be used as a contest
log, general log or dupe checker and can be used for all
band WAS, WAZ or DXCC. The storage disk holds up to
2,000 exchanges and can be edited and updated simply
and easily. Each entry contains callsign, signal reports,
automatic or manually entered time and date, band and
mode as well as name and OTH. Contender will also pnint
QSL's, mail labels and contest dupe sheets. The Contender
USA-CA (three disks) is @ Worked All County data base
that saves time and hassle and a tremendous amount of
paperwork

| CT-C Basic Contender (C-64) 1 disk $34.95

CT-CUSA Contender Plus USA-CA (C-64) 3 disks $49.95

PACKET RADIO THRU SOFTWARE
AX.25 Protocol

You can get on Packe! Radio two ways One is with a
sophisticated ‘‘black box." The other is by making your
computer act like a “'black box" by programming it in a
high level machine language code. W4UCH has written a
machine language program for the Radio Shack TRS-80
Models 1, 3 and 4 computer (Model 4 works with Model 3
disk while in Model 3 mode). This book has twelve chap-
ters plus seven appendices thal take you Step by step
through the process of setting your computer to first con-
vert the digital information into a useable format and then

o decode the information. 11984, 3rd edition
| |RE-AX Softbound $21.95
IRE-MI  Model 1 Disk $29.00
No Documentation included
| IRE-MII  Model Il & 4 Disk $29.00
No Documentation included
| IRE-BD special book and disk $49.95

(Specity disk; Mod. | or Mod. Ill)

BOOKSTORE

COMPUTERIZED DX EDGE
Generate your own Greyline display.
Xantek has adapted their best selling DX Edge to the com-
puter world and it comes at a very reasonable price. This
computerized operating aid brings into your ham shack the
ability to know and predict when and where DX 15 going to
appear, When you are using the program, the computer
will automancally update the information as the sun pro
gresses across the face of the Earth. To make the com-
puterized DX Edge even easier to use, the display is keyed
to the DXCC list and the 40 CQ zones. Disk and documen-
tation are &l}sl $34.95. This 1s something you've Gel to

5

have! ©1
IXN-C64 (For Commodore C-64) 34.95

AEA MORSE UNIVERSITY

Contains « C-64 code training cartndge software package

(no disk or cassefte necesssary)

= ARRL's Tune In The World With Ham Radio

Great NEW way to study for your Novice License!

This brand new package contains all one needs 1o learn the
code and theory for the Novice class Radio Amateur exam
Basic code is taught using a character by character teach
ing routine. Practice can be either with individual letters or
in groups of up to nine characters. Proficiency is developed
through practice sessions that can be: progressively
speeded up during the session, either random characters
or five letter groups, Famsworth (high speed characters,
slow spacing) or slow speed sending. AEA has incorported
a video game to make the code learning process even
maore fun. You can also enter text from the keyboard for
“customized'’ practice sessions or as an example of how
code should sound. An analysis routine is included so that
the computer can check one’s progress in leamning the
code. ARRL Tune In The World booklel will give you all
you need to know to pass the Novice theory and regula-
tions Exam. Great state-of-the-art teaching device. Sure 10
be a hit this fall. Get one now It's a great holiday season
gift!

IAEA-MU (For C-B4) $39.95

GREENVILLE, NH 03048



AZOTIC INDUSTRIES
2026 W. BELMONT
CHICAGO. IL 60618

312-975-1290

Alpha Delta Model DX-A
160-80-40 METER
QUARTER WAVE

'TWIN SLOPER ANTENNA

NE

ELECTRONIC COMPONENTS & SUPPLIES
AF CONNECTOR * IDC CONNECTORS

G CONNECTOR
ALDID CONNECTORS
LINEAR IC ¢

GITAL ICE

D-SUBMINIATURE
TEST EQUIF
TRANSIS TORS
DIODE

TRIM CAR

L THANSFORMER

METERS HELAY®

to install, quick to tune. Proven longhaul DX performance.

» |nstalls like an invertedV dipole. One leg  down. A single "IS0-RES" isolator-resonator
for BO meters (67°) and the other leg for is used in the 160/40 meter leg.

160/40 meters {55"). Fed with a single * Current lobe up high for maximum radia-
50 ohm coax. SO-239 connector provided tion and excellent DX performance. Can be
on mounting bracket. installed from 25 to 40" high.

= Configuration provides wide bandwidth * The Model DX-A Antenna Is fully assem-
on all three bands. Typically 70 kHz on bled. uses all stainless steel hardware, a
160 meters, 200 kHz on BO meters and full UV-protected “ISO-RES” coll. #12 copper
band on 40 meters. Much wider than most wire and Is rated for severe environments,

SWITCHE®

OMPUTER CABLE

DISKETTE

R R T T

VISIT OUR RETAIL STORE
HRS. MON-FRI 10-5 SAT 10-2
PHONE ORDERS WELCOMED

312-975-1290 . g

other loaded slopers. dipoles or verticals, Specially coated wire disappears from your
Tuner usually not required. neighbors’ view.
your local

* Model DX-A also operates on 30-17-12 s 95
9 Alpha Delta Dealer

meters. VSWR of less than 2.5:1. Easily
or add 54.00 shipping

matched with a tuner.
and handling (USA only)

* High-power operation. Rated at 1500
watts PE.P. output. No traps to break
COMMUNICATIONS, INC.

STATION
MANAGER/ADVANCED

A General Purpose Logging Program

Designed for the IBM® PC.* XT.* en-
hanced PC jr.® Menu driven; prompts for
easy use; full color displays, multiple logs
(each up to 1,000 entries with user editing),
several reporting methods including one by
partial callsign

FALL SPECIAL

$59.00 includes 90 pg. User's Guide &

Available from

ALPHA.DE

P.O. Box 571 Centerville, OH 45459
(513) 435-4772 Orders * (513) 376-4180 Antenna Tech Info

current solutions to current problems

» 180 Diskette (source code included)
$20.00 — User's Guide only (may be applied
1o full purchase price)

Ohio residents include sales lax

OMEGA CONCEPTS

Professional software lor the Radio Amateur™

“TUNE IN”" THE WORLD

P.0. Box 615 T.L. Jones (KBBOA)
Troy, OH 45373 Author

OF SPECIALIZED o
IBM is a registered trademark of International Business
Machine Corp

COMMUNICATIONS!

0=

Thousands of ‘‘Ham Radio"’
operators across the country
are enjoying ‘'‘Specialized
Communications’' modes.
Whether it's FSTV, SSTV, FAX,
OSCAR, EME, RTTY, PACKET

or COMPUTERS, today's Radio
Amateur is a highly skilled
Communications Specialist!

Providing full, in-depth
coverage of these modes is our
business and we've been do-
Ing it now for over 19 years!
And now we're expanding!

lowa Resdents Mus!
Aod 4% Sales Tax (
4% Added To Al %

Charge Card Dvders
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Now published ‘‘monthly’’ 10 times
per year, SPEC-COMu readers are kept
up-to-date in a world ol fast moving
modern technology.

Why not give us a try? Back issue
samples are available for just $2.00 ppd.
(Master Article Indexes add $1.00).

Special Six Month Trial Subscription
-$10.00. U.S./Canada/Mexico Annual
Subscription $20.00. (Foreign Subscrip-
tions slightly higher).

SPEC-COM"

Amateur Radio Specialized
Communication Journal
P.O. Box H
Lowden, lowa 52255
(319) 944-7689 (Membership Services)

Electronic Repair Center
Servicing

Amateur Commercial Radio

The most complete repair facility on
the East Coast.
Large parts inventory and factory
authorized warranty service for
Kenwood, Icom and Yaesu.

SEND US YOUR PROBLEMS

Servicing '"Hams"' for 30 years, no rig
too old or new for us

4033 Brownsville Road

wm Trevose, Pa. 19047
== 215.357-1400 o




“HAM HOTLINE"
THE PROVEN MONEYMAKER

The “Ham Hotline'" is a complete
mailing list of novice amateur radio
operators and current hams who have
renewed, upgraded or modified their FCC
licenses. These ham enthusiasts have
proven to be excellent prospects for radio
equipment, accessories and publications.

The Hotline 1s UPDATED EVERY
TWO WEEKS with an average of 8,000
names and addresses each month. And,
because we know the Hotline is the most
up-to-date amateur radio listing available,
we'll guarantee 98% deliverability.

Target your sales efforts 10 your most
likely buyers. Call DCC Data Service to-
day and begin your subscription to the

‘“‘Ham Hotline" the proven
moneymaker,
DCC Data Service v 184
1990 M Street, N.W. Suite 610
Washington, D.C. 20036

Toll-free 1-800-431-2577
In DC & AK 202-452-1419

FREE CATALOG!

Features Hard-to-Find Tools
and Test Equipment

Jensen's new catalog features hard-to-
find precision tools, tool kits, tool cases
and test equipment used by ham radio
operators, hobbyists, scientists, en-
gineers, laboratories and government
agencies. Call or write for your free copy

loday. 185

7815 5. 46th Street
JENSEN Phoenix, AZ 85040
TOOLS INC. | (602) 968-6231

h---------

SPS

DIST.

. § Complete Line of
Satellite Receiving Systems

SPS

San Pierre, IN
(219) 828-7255 — 828-3091
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ROHN brmgs the top

to you with its patented design.

For the ultimate “on the ground”
service and antenna installation,

a ROHN “Fold-Over"” Tower is your
best buy. Your safety comes first with
“Fold-Over."” For complete details write:

.. ROHN

- F
) T ST R

Now You Can Receive
The Weak Signals With The

ALL NEW @ PREAMPLIFIER

Model PT-2 is a conlinuous tuning 6-160 meter Pre-Amp
and master power station control. It is specifically designed
for use with a transceiver. The PT-2 contains new sophisti-
cated control circuitry that permits it to be added to virtu-
ally any transceiver with No modification. No serious ham
can be without one. Other features include: *Improves sen-
sitivity and signal-to-noise ratio. *Boosts signal up to 26
db. *For AM or SSB. "Bypasses itself automatically when
the transceiver is transmitting. * FET amplifier gives super-
ior cross modulation protection. *Advanced solidstate circuitry. *Simple to install.
*Improves immunity to transceiver front-end overload by use of its built-in-attenuator.
*Provides master power control for station equipment
Model PT-2 . . . 117 V. 60 Hz.

Model PT-2E . . . 220-240 V., 50-60 Hz.

AMECO EQUIPMENT CO.
275 Hillside Ave. Williston Park, N.Y. 11596
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N E M A L ELECTRONICS INTERNATIONAL

INTRopucinG  ASTRO " SERVICE

NEMAL

GUARANTEED SAME DAY SHIPMENT OR WE PAY THE FREIGHT ON ORDERS OF $100 OR MORE
FORSTOCK ITEMS RECEIVED PRIOR TO 12 NOON EASTERN TIME.

Factory Authorized Distributor for

DIVISION CAROL CABLE COMPANY

COAXIAL CABLES

Over 75 types in stock, available in full roll or cut to order.
Nemal offers cable made to both military as well as com-
mercial specifications including Teflon cables, Silver plated
cables and high power RF cables.

MULTI CONDUCTOR CABLES

Large inventory of both shielded and non-shielded types from 2

to 120 conductor and from 10 to 24 Gauge. Jacket types

available for specific applications including PVC, PR
Polyethylene, and neoprene. Complete Columbia line.

COLUMBIA ELECTRONIC CABLES

chﬂuo e/, [
n L I
AVAILABLE IN /, " s gﬂ@PBOLEQﬂ INEW!!! Lowest Loss]
250-500-1000 2 TYPE4 TYPES
FT.ROLLS -~ ACTUATOR CABLES  1-RG6/U 18Gauge. 96% 2 — RGE/U 18 Gauge, 96%
ST-1 2 @ 16 gauge + 2 @ 22 gauge with 56 ‘f‘z"'@"gi""'d - qu?“ Shield
ilehi i i Gau auge
foilshield and drain wire  24¢/FT 3@ 18Gauge 1@ 18 Gavge
E ST-2 2 @ 12 gauge + 3 @ 22 gauge with 3@ gg;flzueﬁem ?hwgegnnlus
e s L v ’ . nmn pper
foilshield and drain wire =~ 36¢/FT Tinned Copper Orsin Wt
Direct Burial Black Polyethylene Jacket Drain Wire 3@ 22-Gauge Shieided
Oeslorad foreasy. e = 3@ 22-Gauge Shielded plus Tinned Copper
one-step installation, —s plus Tinned Copper Drain Wire
providing the Drain Wire
required cables for
;ﬂqt::;:::ﬂ?’:slannn 79¢ 89¢
i FT FT

Call for 1000 FT pricing

COAXIAL CABLE SPECIALS

RGB8/U mil spec 96% copper shield polyethylene $29/100’
RG8/U (EQ Belden 8214) 96% copper shield foam $31/100'
RG58/U mil spec 96% copper shield polyethylene $10/100'
RG62A/U mil spec 96% copper shield 93 ohm $14/100’
RG213/U mil spec 96% copper shield noncontam $36/100'
RG214/U tinned copper-double shield $65/100’

12240 N.E. 14th Ave., No. Miami, FL 33161

AVAILABLE FOR
ALL QUANTITIES

*Call or write for complete pricing
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Authorized Distributor: Amphenol, Blonder-Tangue, Cable Wave Systems, Tyton, B&K

NEMAL ELECTRONICS INTL., INC.

Telephone: (305) 893-3924 TELEX 532362

* COMPLETE *Also available Complete line of * gETL::YE(?FLSB:l-O
MULTICONDUCTOR top quality connectors and SMATV equipment
LINE FRANCHISED DISTRIBUTOR — KINGS CONNECTORS CABLES TO MEET
* PRICING YOUR EXACT LENGTH

REQUIREMENTS




product

REVIEWS

Butternut HF-2V vertical
antenna

About seven years ago, Butternut burst on the
scene with one of the first “‘new’ antenna ideas
for the Amateur market. Their HF-5V was a five-
band, no-trap antenna that covered 80-10
meters. | was one of the first to get one for
review and was very much impressed with its
performance. In head-to-head competition with
comparable antennas, the Butternut always was
at least one S-unit stronger during on-the-air
tests. Owners of Butternut’s current model, the
HF-6V, have told me that it does equally well.

Recognizing that the six-band HF-6V was a
little short for 80 and 40 meters and the fact that
the high bands are going to be at best marginal
for the next few years, Butternut modified their
basic antenna design to optimize performance
on 80 and 40 meters. The net result is the HF-2V
antenna. The HF-2V incorporates all of the
design features of the HF-6V — stainless steel
hardware, T-6061 aluminium tubing, for strength
and a double-walled base section for even more
structural integrity and no traps.

the antenna

As with any antenna project, the first task was
to read the instruction manual from cover to
cover and take a full inventory of all the parts
and hardware. All you need to assemble the an-
tenna is a blade screwdriver, pliers, and a knife.
A set of nut drivers would also be handy.

Assembly is straightforward and should only
take an hour or so to accomplish. ldentification
of parts and hardware is easy if you use the
schematic diagram that comes with the unit. The
antenna is constructed of telescoping aluminum
with sections held together with stainless nuts
and bolts.

The antenna is lbaded four feet from the base
with an L/C combination made of very heavy
duty aluminum wire and high voltage transmit-
ting mica caps. Since the antenna is almost a
full quarter wave on 40, very little of the 40-meter
coil is used to tune the antenna. Should there
be too much inductance for 40, a shorting strap
is provided. The antenna is impedance matched
at the base with an adjustable coil.

about radials

A lot of fuss is made about radials for vertical
antennas and rightfully so. Many of those who
install verticals constantly complain that the per-
formance is less than was expected. in a major-

ity of the cases, the prime reason is that there
were either no radials or an insignificant number
of radials under the antenna. In Butternut's opin-
ion, it's best to assume that the earth you're
working over is poor and that you'll need to
engineer an artificial ground of your own. Radials
can be either buried or laid atop the ground,
whichever is easier. In general, it's better to in-
stall rhore short radials above ground than to lay
just a few long ones. 16 50-foot radials will work
rather well in most installations. The ideal radial
system would include 120 resonant radials, 1/4
wave on each band. Needless to say, that is
beyond the capabilities of most of us.

checkout and adjustment

Tune-up is simply a matter of adjusting the
two loading coils for minimum SWR and adjust-
ing the base impedance matching coil to cor-
rectly match the coax. As mentioned befare, be-
cause the antenna is almost a full 1/4 wave on
40, very little inductance is needed to tune the
antenna. To set up and tune it, you need to first
short out a full seven turns of the 40 meter coii.

Now it's simply a matter of tuning the antenna
for the lowest SWR on first 80 and then 40
meters. The next procedure is to attach the base
step-up transformer and match the feedline to
the antenna. This is a little trickier than it sounds,
and took me more than a few minutes to accom-
plish. In order to get a proper match, you either
expand or compress the coil to increase or de-
crease the inductance needed to get a proper
match. | found that no matter how much |
changed the coil, | couldn’t get a proper match.
Sometimes drastic measures are necessary; |
used one here, reasoning that no matter how
much | expanded the coil, | still had too much
inductance to match the antenna. So | cut the
coil in half, reattached it, and again applied
power. The result was that the antenna was
nearly matched and required only one minor
change to complete tune up.

optional accessories and top
loading

Butternut offers a number of accessories you
can use to tailor the HF-2V to your own personal
needs. As most low band operators will know,
top loading antennas is a very practical way to
make short antennas perform better. The top
loading kit gives you four 25-foot stranded ‘“‘um-
brella” wires and insulators. The ‘‘umbrelia” is
designed to improve the overall antenna perfor-
mance on 80 meters (and 160 with optional TBR-
160 160-meter base loading kit}. it will also im-
prove the bandwidth of the antenna to over 100
kHz on 80 and approximately 35 kHz on 160
meters. Butternut also has a 30 and 20-meter
resonator kit that can be added to the antenna.
Unfortunately, you can only add one or the
other, but not both.

operation

I've had this antenna up now for several
months and have used it on both 80 and 75 as

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED
2:30 MHz 12V (* = 28V)

P/IN Rating Each  Match Pr.
MRF406 20W $14.50 $32.00
MRF412,/A 80w 18.00 45.00
MRF421 100W 25.00 56.00
MRF421C 110w - 60.00
MRF422¢ 150w 38.00 82.00
MRF426,/A* 25W 18.00 42.00
MRF428** 150W 55.00 125.00
MRF433 12.5W 12.00 30.00
MRF435° 150W 42.00 90.00
MRF449,/A k] 12.50 30.00
MRF450,/A 50w 14.00 31.00
MRF453,/A 80w 15.00 35.00
MRF454,/A 80W 16.00 36.00
MRF455,/A 60W 12.00 28.00
MRF458 80W 20.00 46.00
MRF460 60W 18.00 42.00
MRF464* 80W 25.00 60.00
MRF486* 40W 18.75 48.00
MRF475 12w 3.00 9.00
MRF476 3w 275 8.00
MRF477 40W 11.00 25.00
MRF479 15W 10.00 23.00
MRF485* 15w 6.00 15.00
MRF492 0w 18.00 40.00
SRF2072 75W 15.00 33.00
SRF3862 110W 28.00 60.00
SRF3775 75W 15.50 34.00
SRF3795 85W 16.50 37.00
CD2545 50W 23.00 52.00
SD1076 TOW 17.00 40.00
SD1451 50W 15.00 36.00

Selected High Gain Matched Quads Available
VHF/UHF TRANSISTORS
Rating MHz Net Ea. Match Pr.

MRF212 10W  136-174  $16.00
MRF221 15W  136-174 10.00
MRF222 25W 136174 14.00

Iglglll

MRF224  40W 136174  13.50

MRF231  35W  66.88 10.00

MRF234  26W  66.88 15.00

MRF237 AW 138174 3.00

MRF238  30W 136174  12.00 -
MRF239  30W 136174  15.00 -
MRF240  40W 136174  18.00 -
M1F245  BOW 136174 2800  65.00
MRF247  75W 136174  27.00  63.00
MRF250  50W 27174 2000  46.00
MRF260 5W 138174 7.00 -
MRF261 10w 136-174 9.00 —
MRF262  15W  136.174 9.00 -
MRF264  30W 136174  13.00 -
MRF607 1.75W  136.174 3.00 -
MRF641  15W  407.512  22.00 -
MRFE44  25W  407-512 2400  54.00
MRF648  40W 407512  26.50  58.00
MRFG48  60W 407512 3300  69.00
2N3866° W 30200 1.25 -
2N4427 W 136174 125 —
2N5591 25W 136174 1350  34.00
2N5642°  20W 30200 1375 3450
2N5945 AW 407512 10.00 -
2N5948 10W  407.512 12,00 -
2N6080 AW 136174 6.25 -
2N6081 15W  136-174 7.50 -
2N6082 25W  136.174 8.90 -
2N6083 30W  136.174 930  24.00
2N6084 40W 138-174 11.75 28.50

TMOS FET
MRF134° 5w 2-200 $10.50

MRF137* 30w 2-200 22.50
MRF138** 30w 1.5-150 35.00
MRF150** 150w 1.5-150 80.00
MRF172* 80 2-200 65.00

Selected, matched finals for Kenwood, Yaesu,
Icom, Atlas, etc. Technical assistance and cross-
reference information on CD, PT, RF, SRF, SD P/Ns.

QUANTITY DISCOUNTS AVAILABLE
WE SHIP SAME DAY C.0.D./VISA/MC

INFORMATION AND CALIF. ORDERS: (618) 744-0728
OUTSIDE CALIF. ORDER DESK: 800-854-1927

]

RF PARTS

1320-16 Grand Ave., San Marcos
California 92069 (619) 744.0728
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ANTENNA SALE

HYGAIN TOWERS
HGAT5S
HG525S
HGS4HD
HG70HD

CUSHCRAFT
AL
Ad

R
40-CD2
AVS
«32-19
215WB
ARX2B
Al144-1
A144-20T
4248
AOP-1

KLM
KT34A
KT34XA
432-20LBX
432-30LBX
435-18C
435-40C
2M-13LBA .
2M-14C
2M-16LBX .
2M-22C
HYGAIN
TH3JR

TH7

EX 14
14AVQ
18AVT

iJ:J

V3

va

HUSTLER
25% OFF ALL MOBILE
6BTV

AEA
1445R

BUTTERNUT
HFBV

HF2V
RG213U
ROTATORS
cD4s ;
HAM IV
T2X .
AVANTI 2M
HI-Q BALUN

KENPRO
KR400

KR500
KRB600
KR5400

rep0

05 OO
27500
255.00
27500
96 00
89 00
75.00
3500
46 00
69 00
7500
137 00

32900
475 00
64 00
90.00
109.00
149 00
7700
8500
89.00
11500

re»0

12500

42 00

11000
110 00

3 26/foo!

139.00
. 228.00
275.00

29.95
995

119.00
149 00
199 00
249.00

102 NW BUSINESS PARK LANE
KANSAS CITY, MISSOURI 64150

816-741-8118

CALL TOLL FREE

1-800-821-

Ma k &
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well as on 40 meters and have been quite im
pressed with its performance. On 80 the anten
na has performed as well as my 1/4-wave sloper,
and actually outperformed it in certain directions
and conditions. When Ron Wright was on
Tonga, A35EA, | was able to work him through
a fair-sized pileup without too much difficulty.
Not being a fan of 40 meters, my operating ex-
penence there 1s admittedly spotty. But this
antenna has performed very well and I've been
able to work just about everyone | called.

The Butternut HF-2V is the perfect antenna
for those who want good low band performance
without investing a lot of time and money instal
ling a larger antenna. It's performance is com-
parable with a number of other antennas, and
HF-2V owners will get years of excellent results
with this antenna

It's interesting to note that the recent DX pedi
tion by the Texas DX Society took a Butternut
HF-2V to the island of Desescheo, Used with the
optional TBR-160, it accounted for thousands of
contacts on 80 and 160. The expedition members
have reported that the antenna was a breeze to
set up and performed flawlessly. | remember that
during that operation, night after night, they
came pounding through with perfectly Q-5
signals on 160,

specifications

weight 131 pounds/5.9kg

height 32 feet/9.75 meters

feedpoint impedance 50 ohms

VSWR at resonance 1.5/1 over a suitable
ground

VSWR < 2/1 65 kHz on B0, full band
on 40

2 kW PEP/1 kW CW
{less with TBR-160)
80 MPH /125 kph when
properly guyed

—de N1ACH

power rating

wind no ice

MFJ-204 antenna bridge

The MFJ-204 Antenna Bridge is designed to
do three basic tasks: measure antenna impe
dance, measure resonant frequency, and to tune
antenna tuners “"off the air.”" It's a handy piece
of test equipment that every ham should have.
There are several reasons that an antenna bridge
is @ much more versatile tool than its cousin the
noise bridge. The noise bridge is basically a wide-
band oscillator that can be used to roughly deter
mine resonant frequency or impedance of an
antenna. | say “roughly” because the wideband
oscillator is difficult to use, is imprecise and can
sometimes give misleading results. The antenna
bridge, on the other hand, has a tunable oscil-
lator that can be set to the precise frequency you
want to work on. The MFJ 204 covers 1.6-2.5.
3-4, 7-11, and 13-30 MHz so you get full cover-
age of all HF Amateur Radio bands.

To measure antenna impedance, the first thing
you do is set the oscillator to the frequency you
want to work on. This is done by loosely coup-

ling the antenna bridge to your receiver and lis
tening for the beat note. You then connect the
antenna bridge to the antenna to be measured
and adjust the resistance control for a dip on the
antenna bridge’s meter. Once you get this dip,
you flip the bridge over and read the resistance
from the factory-calibrated chart on the back of
the unit. On my 160 vertical antenna, | measured
an impedance of 35 ochms, just about where it
should be.

Using the antenna bridge to both measure res
onant frequency and tune an antenna tuner is
pretty much the same process. When used with
an antenna tuner, the antenna bridge eliminates
one of the most annoying aspects of the hobby

the ubiquitous and infamous ""tuner-upper.”

The MFJ 204 measures 2-1/2 =« 2 x 7inches
and weighs just about a pound. It will run off
a 9-volt battery or an optional 110-volt AC power
supply. It's covered by the standard MFJ 12
month warranty and should give many years of
good, reliable service.

I've since used the antenna bridge on several
antenna projects and have enjoyed its utility, As
long as | can keep the review unit, | think I'll let
the noise bridge gather dust.

N1ACH

products

computer interface

The Computer Patch Model CP-100 Interface
is a complete terminal unit for Morse, Baudot,
ASCIl, and AMTOR. It will interface a computer
running communications software via TTL levels
(R5-232 optional) to your radio. With the op-
tional current loop provisions, the CP-100 can
be used with a mechanical teleprinter also. The
tuning indicator is a ten-segment bargraph fea
turing discriminator-type operation which graph-
ically shows selective-fading and is ideal for
AMTOR use (tuning ‘scope outputs are also

available). The CP-100 also features a front panel -
squelch control which inhibits data to the com-
puter when no signal is present (thus preventing
print when receiving noise). Front panel selec-



THE FIRST NAME IN
ELECTRONIC TEST GEAR

LIS

!

45 MHz DUAL SWEEP OSCILLOSCOPE

] sy OnCHlORCODS s The Famsay 625 & & dusl boiw bave delaymd Samep il hal ik o bl o sagral -
compans 1o othars « mlmq hundreds mote F Clude a com by b W3 gl Clnie e thanng eery Ao (ke bt of gl Baguency i sms
ponent testing circull Tor resiston capacitor, digs dl and dude R s i ute:: SERev W‘ ISgiinft « 30 oulibe p
tasting = TV video sync hiller = snde Uu-\uwltllh & high sensidivity = in ’
tornal geaticule = front pandl race rotatoe + 2 axis » tigh sonitivty 369 g5~ o e $66995 *
a4 mode * regulated powe! supply * bushin calibralor = rock sold p e —
nggening. * USA add $10.00 par unil lor postage Overseas ofders ol e poSLagE TreeaaRl dedery add 1 0f 1018 e R evred A
ndd 15% of total order for insured surface minl

RAMSEY D-1100 NEW RAMSEY 1200 : RAMSEY D-3100
V[IM MULTITESTER VOM MUI.TITESTEH ' [IlEITll MULTIMETER

| 1 and reliabile o C i 1 | Reliable. accurale digital mes
in-line CoMOF coded pust
B 1. speeds range selection
® by plastic tilt stand ® recessed
nput § * gvericad proteciior
Al g 5 ® 3% digit LCD ais
ulo zero, aulo polarnty
3 5 & low BAT indicator
test lends and 5 test leads and
ballery Inciuded | . baltery Included L 34995 ot bonde-and
£ o ‘9 batlery included
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CT-70 7 DIGIT 525 MHz CT-90 9 IJIGIT 600 MHz
COUNTER COUH

shred lachad s1 4995 it s1 6995 ool s'| 6995 e

BP-4 nicad pack
AA-1 rocever adapter il

[IM 7ll'l DIGITAL MULTIMETER FS 2 AUIII[I MULTIPLIER PR-2 COUNTER PREAMP PS-1B 600 MHz PRESCALER

for bt Hesalulion aud The PA-2 is idoal fof measuring weak signals Extends the range of youl present counter 1o

10 to 1,000 MHz ® liat 25 db gain * BNC GO0 MH 2 staQe proamp ® divide by 10 ci

tors ® great lor shifting AF * el ity = wily 25mV @ 150 MHz = BNC
wor/ TV preamy MINBC] drives any countes

5 prgpcue 34995 — ‘4495 j_'f5995 oy

ty ol @ hobbyist price

1 ® gutomal | .,.-,

B

W TEAMS: » salisfaction guaranteed » examing for 10 days: Il nol pleased, return in

“ccissonl[s Fnﬂ H“HSEY coU"TERs ’— O original lorm for relund - add 6% for shipping and insurance to a3 maximum of

Telescopic whip antenna—BNC plug .. § 8.95 $10.00 = overseas add 15% lor surface mail = COD add $2 50 [COD in USA anly|
1 o orders under $15.00 add $1.50 » NY residenis add 7*s sales tax » 80 day parts

r::;::l:e:r:;? :’L:?:'Jlgm loading. ... 16.95 PH“"E OHDEHS cALL warranty on all kits » | year parts & labor warranty on all wired units.

Direct probe, general purpose use A 71 6—586-3950 RAMSEY ELECTRONICS, INC.

Tilt bail, tor CT-70, 90, 125 .95 2575 Baird Rd.

TELEX 466735 RAMSEY CI Penfield, N.Y. 14626
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'l SHIF WORLDWIDE

|
For the best buys in town call:

Barry Electronics Cor

P-

LD WIDE AMATEUR RADIO SINCE 1950 | 212-925-7000
Your one oourc- lor all Radio Equipment! Los Precios Mas Bajos en

Nueva York |

KITTY SAYS WE ARENOW OPENTDAYSAWEEK —]

-3 Saturday & Sunday 1010 5 P.M.

- Monday Friday 9 1o 630 PM Thurs. to 8 PM

Come to Bamy's for the best buys in lown

' ONV Salaty
— beltsin slock

& icom

IC—=RTIA, 751, 745, 27AH, 3TA, 4TA, R TOOOD

Gobblo IJp Om Thanhulﬂnﬂ thlgs 12TA, 2TIAMH, J200A, AT1AH, 735

ICOM Day at Bany's— Nmmbel Brd
KENWOOD A

2 acd
(S5
FRG-A8X
FT-2700AM

FLONE, F1.980, FT
FT-726R, FRG 9600, F
TAESL oM
T varan IC2AT

SMART PATCH

CELLULAR PHONES STOCKED
WELZ
FLUKE 77 Multimeter

TS 4305, TR-3600A , TH
TWADDDA. Fisnwoosd e
TH2UJUA1AT  TM211A)

ANA & TSTITABNIA

COMPUFIRE EXTINGUASHERS
EXLS000E ATTYIAMTON TERMINAL

VoComiMirage/Daiwa L
Tokyo Hy-FPowaer S
Ampliliors &

S/8%HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER

Antennas IN STOCHK Yaesu FTR.2410, Wilson

(¢ ICOM IC:RP 3010 (440 MHz) |
ICOM IC-RP 1210 (1.2 GHz)

Nye MBV.A 1 Kilowall Tuner

= - — — MuRCH
N N Bolderin L?nn:p:!u Inlmlace-. . m 313, 1224 & 841D gf‘f“'ﬂ
C‘ stocked: MFJ.1224
&, Station HAM MastesTapes — JFWES
'._' 2 AEA CP-1, PET-1, DR.DX Bets or VHS T'F" L5, 8
48 Walls.  S68 CP.100, PK-64, Dr. QSO, . stock
x Morse University ALPHA AMPLIFIERS {
MICROLOG AIR 1. Air Disk Complete Butternut Antenna
SWL. Morse Coach inventory In Stock! HEIL EQUIPMENT . IN STOCK
r\:\Nmon"\ . e ———
r DetiTAL FREQUENCY COUNTERS
LA, I - HOO —
lm.r. - )
i 5002 n
. 5728, BISEC 1..1. o phocs n
RevAs ( BENCHER PADDLES,
APl BALUNS, AUDIO FILTERS, LA S ( o
AEA 144 MHz RIRD ﬁ ' IN STOCK s e ¢ g
AEA 220 MHz Watimeters & ? MIRAGE AMPLIFIERS = .
AEA 440 Mhy Elements ASTRON POWER SUPPLIES New TEN TEC
ANTENNAS In Stock - AlincolFalcon Amps 2581HT, Corsair Il, Argosy 11, C!nlul‘, 22

MAIL ALL ORDERS TO BARRY ELECTHONICS CORP., 512 BROACIWAY NEW YORK CITY. N Y 'II]O1Z

We Stock AEA ARAL. Alpha, Ameco Amenns Specialisis. A
Astron. B & K B & W, Bash, Bencher. Bird, Buttermut, CDE, CES. Colling
Communicaliohs Spec Conneclorns. Covercrafl, Cushcrall

Daiwa, Dentron, Digimas. Orake, ETO (Alphal, Eimac. Encomm, Hedl
Sound, Henty Hustler (Nowlronicsl, Hy-Galn, lcom, KLM, Kantromnics
Larsen, MCM (Daiwal. MFEJ JW  Miller, Mini Products, Mitage
Newtionics, Nye Viking, Palomar. AF Froducts, Radio Amatew Callbook
Nobotl. Mockwell Colling, Saxton, Shure, Teles. Tempo, Ten Tec,
Tokyo Hi Powad, Tronys TUBES W2AL, Waber Wilson, Yaesu Ham and

' LARGEST STOCKING HAM DEALER
New York City’s ouo(ere nepain LAB ON PREMISES

‘‘Agul Se Habla Espanol'’
BARAY INTERNATIONAL TELEX 12767 . R
MEACHANDISE TAKEN ON CONSIGNMENT Wahia t 1
FOR TOP PRICES

“ Commercial Ridios, Vocom, Vibwoples, Curtis. Tr Ex, Wacom Duplexsrs
Repeaters, Phelps Dodge | ancn Infeecoms. Scannars, Crystals | Radio
i Publications
(. t 1 WE NOW STOCR COMMERCIAL COMMUNICATIONS SYSTEMS
1AL LEX ‘\‘um“ St Station e | FALERINGURIES NITED PRONE I8 YOURORDE R & BF REIMBURSED
Subiways' BMT “Prince 51 Station s 1 COMMERCIAL RADIOS stocked & servlcad on pramises.

IND-F ‘Traln Bwy Station
Bus Broadway #6 1o Spning 5t

ity th 51 sih Ave Slateom

Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped Immediately. TELEX 12.7870

Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

Small Orders Welcome
Free ‘Tech-Data’ Flyer =

-
AM'?/Q&?MM Since 1963 g
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany FElextromikiaden. Wilheim — Meilies Sir B8 4930 Detmoid 18 Wes! Germany
In Japan Tayomura Eiectramcs Company, Lid 79 2 -Chome Sota-Xanga Chiyoda:-Ku. Tokyo, Japan
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tion of 110 and below or 300 baud operation is
provided along with an internal monitor speaker.
The CP-100 is housed in an attractive metal case,
minimizing any potential RF interference efforts.

For further information, contact Advanced
Electronic Applications Inc., P. 0. Box 2160,
Lynnwood, Washington 98036,

Circle 302 on Reader Service Card.

new division

Nemal Electronics International has opened a
new value-added division specializing in cable
assemblies for the aerospace, data processing,
and commercial markets.

With state-of-the-art production and test
equipment, the new Nemal facility is capable of
producing more than 1000 assemblies daily.
Nemal also maintains an extensive inventory of
component parts and cables allowing for next
day delivery on a wide variety of RF and data
cables, made and tested 1o exact customer
requirements.

For additional information, contact Nemal
Electronics International Inc., 12240 N.E. 14th
Avenue, North Miami, Florida 33161

Circle F303 on Reader Service Card.

smart patch plus™

The new Smart Patch Model 5100 from C.E.S.
combines the features of the original Smart
Patch with an exciting new communications tool
called "“automatic remote.”

Installed in the home or office, model 5100
allows mobile or handheld radios the ability 1o
make or receive telephone calls, as well as allow
the operation of the base station in telephone
fashion through the use of in-house telephones.
The base station radio can be selectively called
by mobiles using touchtone encoders.

Special emergency features provide safety to
those who face crisis while mobile. These fea
tures include EMERGENCY 911 AUTODIAL, as
well as an included beeper box installed in the
home or office that responds loudly to a user
programmed code. A keylock on the front panel
protects the user from unauthorized use.

Autopatch features include USER PRO-
GRAMMABLE access codes, sophisticated toll
restrict, and simplex operation, allowing the unit
to work from base directly; no repeater is re-
quired. Only five connections to base station
radio are required.

For further information, contact CES, Inc.,
P.0. Box 2930, Winter Park, Florida 32790.

Circle 304 on Reader Service Card.



Introducmg

Na\lnx
l ON CALL

it's on duty when
_  you're not.

Complele with
OC-1 ONLY $59.95 Shipping/Handling USA

ON CALL is a complete selactive call & m 80 you don't have
to monior the frequency, of i can be w 1 as a decoder for
ontrolling equipmant ol the repeatar site and al home
Campare t faatures
=4 digit 18 tone wntial decordir programmable. 43 680 ai

TMF* Format with Auto
T relay oulpul, momentary ¢
wice. such as Auto horn, lag

atched for exierna
recordor, spoako

paging «
Audio el

eFlashing LED call indicator (Energizes whon your code has
been accessed)
; ‘Aog Trade Mark
ol ATT
=can be used tof clubs or emergency groups for help situations
To Order Send i
tnu:h or Monay E Carter Rd
Orednr T PO Box 384
URRENT Westmoreland, NY

MG VISA Accepled EVELOPMENT 13480
NYS Residenis 2 r Phore
Add Sales Tax GRPOBATION 15-733-2719

» 122

(o) @

EXMET r source for Discounted Prime 6061
TE/6061-TBS11 aluminum Tubing and Rod that is
stronger than steel and 1/3 the weight

TUBING

0.0. and wall Length Price per Length
12° % 058 1Zh $ 1250
7/8° x 058 121 19.50
1% x 058 12n 2175
1-1/4" x 058 12Z2n 2735
1127 x 049 12h 28 80
1-1/2" x 058 121 3300
1-1/2* x 065 Zh 3840
1-1/2" x 083 12Z2n 48 00
1-12" x 125 24n 86.40
1172 x 250 241 105.15
2% x 058 7n 42.25
2% x D65 121 4550
2% x 125 24n 110.40
2% x 250 241 187 20
3% x 065 12 n B1.50

ROD

0.0. Length Price per Lenglh
1/8* 12n 2.00
ane= zn 4 50

Volume discounts on orders over $500 00 Other sizes of tbing
and rod quoted upon request Minimum order $50 00 tubing,
$50.00 rod

Policies: All pnces FOB Twinsburg, Ohio. Payment is COD,
or save COD charges by encios.uuga check or money order with
your order Ohio residents add 5-1/2% sales tax 198

Exmet, Inc.
2170 E. Aurora Rd., P.O. Box 117, Twinshurg, Dhio 44087
216-425-8455

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

&

. ax .. EVERY
mlﬁ@! COMMODORE HAM
“cospason” NEEDS A COMPANIONI

=N ) From JIM GRUBBS, K9EL
S

the auihor of Command Post, Micto-Wave Radio and
Gateway to the World, QSKY Publishing announces
THE COMMODORE HAM'S COMPANION.

INCLUDES:

o Over B0 sources jor Commodore amateur radio sofl-
ware and hardware

# A bibliography of over 60 mogoznne arlicles and
reviews aboul using Commodore machines in the
ham shack

& How 1o use your Commodors computer lo join the
packel radio revolution

& Whare 1o find specialized programs for such things as
slow scan television saiellite tracking and more

* How lo realize o dramatic increase in spead withou!
leaming machine language programming

= Why the Commodore machines are the egslest o

UNeHaEs 14 chapters / 140-page paperback

Price: $15.95 + $2.50 Pirst Class
shipping and handling.
Mastercard and Visa accepled

v 194

PuU BtTSHING
PO. Box 3042 » Springfield, IL 62708

° B N D W .=

FALCON

COMMUNICATIONS

Falcon Communications, Well Known For MOSFET Repeater Power
Amplifiers, Also Makes A Hard Working Line Of Bipolar Power
Amplifiers For Mobile/Base Use. Our 2 Meter Amplifiers Include:

Model 5121 2 Watts in = 150 out

1 Watt in =90 out List $285
Model 5122 10 Watts in = 150 out

2 Watts in = 50 out List $275
Model 5123 30 Watts in = 150 out

10 Watts in =90 out List $235

A FEW FEATURES:

1) Made in the USA
2) All mode (FM, SSB, CW)
3) Optional plug-in receive preamp

4) Automatic COR or remote keying
5) Built in thermal protection
6) Full 1 Year warranty

For Information On Our Complete Line See Your Local Dealer Or Call Factory

Direct CIRCLE 155 ON READER SERVICE CARD

P.O. Box B979 e Newport Beach, CA 92658
(714) 760-3622

A. Microwave Assoclates 10 GHz Gunnplexer. Two of these transceivers can forfn the heart of & 10 GHz
communication system for volce, mew, video or data transmission, not to mention mountaintop DXing!
MAB7141-1 (pair of 10 mW (ranscelvers) $251.95. Higher power units (up to 200 mW) avallable. B. Micro-

wave Associates 24 GHz Gunnplexer. Similar characteristics to 10 GHz unit. MAB7820-4 (pair of 20 mW
anmwmummmmnumn and MABT820 and
provides all of the circultry for a full duplex sudio transcelve system. The board contains a low-noise,
mmm.mmmmmmmmmmmmmmm
Meter outputs are provided for monitoring received signal levels, discriminator output and varactor tuning
voltage. RXMR30VD assembled and tested $119.95. D. Complete, ready lo use communication system
for volce or mew operation. Ideal for repeater linking. A power supply capable of delivering 13 volts de
at 250 mA (for a 10 mW version), microphone, and headphone and/or loudspeaker are the only additional
Items needed for operation. The Gunnplexer can be removed for remote mounting to a tower or 2 or 4
foot parabollc antenna. TR10GA (10 GHz, 10 mW) $399.95. Higher power units svailable. TR24GA (24 GHz,
20 mW) $839.05, Also avallable: hom, 2 and 4 foot para-
bolic antennas, Gunn, varactor and detector diodes,

Aovanced T T T
ﬂ@(@i?@l‘ ARR take you higher with quality 10 and 24 GHz equipment!
Rescarch

[
-

Box 1242 e Burlington CT 06013 e 203 582-9409
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AEAEAEAEAEAEAEAEAE

More Hardware Features And
Performance Than Any Other
Morse, Baudot, ASCII, AM-
TOR, SITOR, or H.F. Packet
Terminal Unit Anywhere At
‘Any Price!

Your ATU-1000's
VERSATILITY

... Puts you on all digital modes

® Morse/Baudot/ASCIVAMTOR/SITOR/
H.F. packet (Software not Included)
® TTL /O logic inversion for use with vir-
tunlly any software
® Built-in TTL/RS-232/and loop keyer 1/0
® Optional 19 inch rack mount kit
® 13 VDC operation, 110 VAC adaptor sup-
plied

PRECISION

.. .Puts you precisely on frequency

® All shifts, 170 Hz fixed or 0 to 2000 Hz
adjustable

® Set AFSK output tones independently
from 1000 to 3000 Hz to one Hz

& 32 poles, active filtering

@ Set receive filters to one Hz accuracy

® Set receive MARK & SPACE filters inde-
pendently from 1000 to 3000 Hz

® CW filter adjustable 700 to 2500 Hz

PERFORMANCE

... Puts you ahead of all the rest

# Front-panel squelch control

@ Discriminator-type tuning indicator

® 32 Poles total active filtering

@ Built-in 4 digit counter

® Twin full-wave detectors

@ D.C. coupled antomatie threshold correc-
tion

® 5mV to BV AGC

Ask your AEA dealer for a demonstration, or send
for our latest specification sheet

m.mbwwmnu—mhwm

Advanced Electronic
Applications, Inc.
P.0O. Box C-2160
Lynnwood, WA 98036
(206) 775-7373
TELEX: 152571
AEA INTL

EAEAEAEAEAEAEAEAEAE
134 [B November 1985 pt 1

LEARN ALL ABOUT

TROUBLESHOOTING
MICROPROCESSOR-BASED
EQUIPMENT
AND
DIGITAL DEVICES

Attend this 4-day seminar and master the essenhals
of microprocessor maintenance. Gain a firm under
standing of microprocessor fundamentals and learn
specialized troubleshooting techniques. Fee is $695.00

CURRENT SCHEDULE
« |ndianapolis, IN — November 12-15

= (Oklahoma City, OK — December 3-6
« San Antonio, TX — December 10-13

MICRO SYSTEMS INSTITUTE
Garnett, Kansas 66032
(913) B98-4695

e |

97

AMATEUR RADIO REPAIRS
SHOP OWNERS —

Interested in more work? Major
manufacturer will establish ser-
vice cenier nationwide. Well
equipped shop with qualified two-
way Tech and accessibility to
UPS are required.

If you would like to increase your
shop’s income, please list your
qualifications and reply care of:

Box 498
Greenville, NH 03048

L10
MO

SUPER.CW

SAVE YOUR EARS

WITH THIS HANDY
SIGNAL ENHANCER

» 198

Hildreth Engineering

936 Azalea Drive Sunnyvale, CA 94086

Minimum order §25 00

TUBES

andIC’s
N FAST DELIVERY
LOWEST PRICGES

call Toll Free (800) 221-5802

In-depth lnventory - Industrial & Receiving Tubes
Here are 2 iloPen esamples
3400 $85.00
3-500Z 85.00
5728 .00
B11A
61468
M2057
8950
807
6550A
4CX2508
6DJ8 .
68838 8.25
Major Manulacturers Faclory Boxed and Full line ol
Sylvania ECE Replacement Semiconduciors

B nen @ s

110.00

8122

MRF450
MRF454
MRF455
MRF492

— —
”SﬁQPPPP
a8 888

Rllgw §3 UPS charge

TRANSLETERONIC INC.

Box H, 1365 39th ST., BROOKYLN, NY 11218
Tel. 718-633-2800/Watis Line 800-221-5802
FAX # (718) 633-4375

This publication is
available in microform
from University
Microfilms
International.

Plense send information about these titles

Numi

Company/ Institulion

St Zip

Phone )

Cull toll-Trese BOO-521
Alaska nml How all colloct 117614700, Or
mail inguiry lo: Universaty Microfilms International
300 North Zeob Road, Ann Arbor, M 48106

W44 In Michigan

Tell ‘'em you saw it in HAM RADIO!




Uncle Ben says...

“l give you
much more than
just the lowest price...

When you get that exciting new piece of
equipment from me, you know you are
going to be completely happy...

| see to it, personally! | also give A — .

you earliest delivery, greatest trade-in Uncle Ben™ Snyder, W2SOH
allowances, my friendly assistance fie Begd Tgn gt

in every possible way. IMMSO“
Just ask any of the many thousands of “HAM H UARTERS,

hams all over the world who have been USA®" ..Since 1925!
enjoying my friendly good service
for over a half a century. 73, Uncle Ben, W2SOH
e CALL ME... e WRITE ME... e+ SEE ME...
(516) 293-7995 For my prompt, At one of the world's largest

eply. Ham Supply Centers!

II n| “ personal

HAS THEM ALL!
KENWOOD

Kenwood TH21AT, 31AT, 41AT I

isininin
i-iamnin
(LN LY L] ]

-
el Kenwood TS-711A (2m)
TS-811A (70 cm)

Kenwood TR-2600, TR-3600

“HAM HEADQUARTERS, USA""

= E. Farmingdale, NY 11735
CHARGE IT! Since 1925!

1-(516) 293-7995

Kenwood TS-430S

More Details? CHECK — OFF Page 142 v 200 November 1985 [l 135



California

C & AROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

24 Hour: 800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVERCITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY

71 MEADOW ROAD

NEW CASTLE, DE 19720

302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,

Kenwood, Santec, KDK, and more.
" One mile off I-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, Hi 96814

(808) 949-5564

Serving Hawaii & Pacific area for 53
years.

Hllinois

ERICKSON COMMUNICATIONS, INC.

5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM STATION

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

Massachusetts

James Millen Components by
ANTENNAS ETC.

16 HANSOM ROAD

ANDOVER, MA 01810

617-475-7831

Bezels, binding posts, capacitors, con-
densers, chokes, coils, ceramics, H.V.
connectors, plate caps, hardware
knobs, dials, scopes and grid dippers.
Inquire SASE or visit.

Ham Radio’s guide to help you find your locai

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Call Paul WDSAHO

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LLAS VEGAS, NV 89106
702-647-3114

Dale Porray ’Squeak,” AD7K
Qutside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

New Jersey

KJI ELECTRONICS

66 SKYTOP ROAD

CEDAR GROVE, NJ 07009

(301) 239-4389

Gene K2KJI

Maryann K2RVH

Distributor of: KLM, Mirage, ICOM,
L.arsen, Lunar, Astron. Wholesale -
retail.

NEW YORK

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
““The World System.’”’ Western New
York's finest Amateur dealer.

. YOUSHOULD BE HERE TOQO!
-D ea-ler S. Contact Ham Radio now for complete details.
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Imateur Radio Dealer

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE.

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1 (800) 362-0290

Outside Ohio: 1 (800) 321-3594

Hours M-F 9-5:30, Sat. 9-3

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

DATA ACQUISITION

£20

B channel, 41 digit AC/DC voltmeter & controller:
SENSATROL talks your computer’s langusge! Sen-
sors hook up easily to differential inputs providing 15
bits of 100uV. Special tri-state serial cutput allows
networking. Includes seven binary control qutputs.
Uses simple PRINT and INPUT with BASIC. Detailed
manual starts amateurs in sensor hookup & applica-
tions. $385 COMPLETE!

DEALER INQUIRIES WELCOME,
603-588-3746
BOX 33, FRANCESTOWN, NH 03043

DATA WORLD PRODUCTS
v 201

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for 30 Years.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

ICOM, Bird, Cushcraft, Beckman,
Larsen, Amphenol, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
Tokyo Hy-Power Labs, WELZ, Daiwa,
Sony, Saxton, Vibroplex, Weller.

AUTHORIZED KENWOOD
I-COM RADIO DEALER

H. L. HEASTER, INC.. 203 Buckhannon Pike, Clarksburg, W.

Va. 26301 Clarkshurg Phone (304) 624-5485 or W. Va. Toll-

Free 1-800-352-3177

HAROLD HEASTER, KABOHX, 91 Ridgefield Place, Ormond

Beach, Fi. 32074 Florida Phone (904) 673-4066

NEW NATION-WIDE TOLL-FREE TELEPHONE 1-800-84-RADIO
1-800-84-72346

Call us for a quotation, WE WILL SAVE YOU MONEY!

now Sinad can
BE MEASURED WITH
YOUR VOM

» Quickly tune Receivers, Cavities,
Preamps, etc.

e Works with your VOM or AC
VTVM that has 2.5V full scale sen-
sitivity or better.

» Fast accurate measurements.

Sinad measurement displayed on
meter in “'dB"’ scale.

Self contained, pocket size, go
anywhere instrument.

Powered by standard 9V battery
or optional AC adaptor.

SINADAPTOR SAl-01
I
$79.95 2=
Please add $3.50 i
shipping & handling /@
NY res. add 7% sales tax
J.S. Technology, Inc.

39 Main Street
Scottsville, NY 14546
(716) 889-3048 v 204

L]

THE VHF SHOP

16 S. MOUNTAIN BLVD., RTE. 309
MOUNTAINTOP, PA 18707
717-474-9399

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-FOFT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Belden

Texas

MADISON ELECTRONICS SUPPLY
1508 MCcKINNEY

HOUSTON, TX 77010

713-658-0268

Christmas?? Now??

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1(800) 242-5195
Outside Wisc: 1 (800) 558-0411

M-F 9530

Sat 9-3

buy from a HAM and SAVE

ZTE Communications
Pocatello, Idaho

Complete SYSTEM PACKAGES are available at
reduced prices. Call for quotes before you buy.

Here are a few sample prices
— RECEIVERS — we pay UPS Shipping
Drake 324S with Down CONVerter --------«----a=-~-ae- $290
Drake 424S with Down converter ------- -
Uniden UST 1000 with down converter --- -
Uniden UST 2000 with down converter ------------~ $235
Uniden UST 6000 with block down converter-—---$480
Uniden UST 7000 with BDC and 18 inch arm---$1008
STS SRb---$222 STS SR Block---$390
STS LSR with Actuator---$636 STS BDC---$99
JANIEL BCR-2000 with Block down converter ---$313
TOK! TR 99---§187 TOKI 1508 with BDC---$292
— ANTENNAS — ANTENNAS — you pay shipping
Raydx 8.5 foot--$563 Raydx 10.5 foot---$632
Uniden 10.5 foot---$575 CALL

ZTE Communications is owned and operated by John Wilson,
WAQDYU, 1 3am the only employee, | work out of my house,
which means lower prices for you!!

Availability and prices are subject to change. Call John AFTER
5 PM mountain time. Telephone 1-208-237-1237 after 5 pm,
no collect calls + 203

Rush me my copy of the Dick Smith
Catalog, | enclose $1 to cover shipping

l NOME ..t e

ZID e
DICK SMITH ELECTRONICS INC.
' P.O.Box 2249 Redwood Cly CA 94063
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RATES Noncommercial ads 10¢ per word;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to our editing) on a space available
basis only. Repeat insertions of hamfest ads
pay the non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

BACK ISSUES QST, 73, Ham Radio. Stamp for list. Koepke,
6 Katherine Rd., Albany, NY 12005.

DIGITAL AUTOMATIC DISPLAYS. All transceivers. Six 1/2”
digits. 5" wide x 1-1/4” x 9” cabinet. Send $1.00 for infor-
mation. Be specific. Grand Systems, PO Box 2171, Blaine,
Washington 98230.

ANTIQUE RADIOS Schematics, tubes and literature. Send
SASE to VRS (HR), 376 Cilley Rd., Manchester, NH 03103
for large list.

PRINTED CIRCUIT BOARDS TORCCC. Electronics will print
any schematic, 6 x 9” maximum, on a circuit board for $1.50
(larger schematics —0 add $1.25 per additional 50 square
inches). Send check and schematic to: TORCCC Electronics,
2161 North California, Chicago, lllinois 60647.

WANTED: Regency XL2000 Transceiver or newer 10 chan-
nel 148-162 MHz or Wilson WH2510, PO Box 929, Blacksburg,
VA 24060-0929. (703) 382-4458.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austna
Karn Ueber
Postiach 2454
D-7850 Loerrach
West Germany

Ham Radio Belgium
Sterechouse
Brusselsesteenweq 416
B-9218 Gent

Belgum

Ham Radio Hoiland
Postbus 413

NL 7800 Ar Emmen
Holland

Ham Radio Europe

Bax 2084

S-194 02 Upplands Vasby
Sweden

Ham Radio France

SM Electronic

20 brs. Ave des Clarions.
F-B9000 Auxerre

France

Ham Radio Germany
Karnn Ueber
Postfach 2454
0-7850 Loerrach
West Germany

Canada

Send orders to

Ham Radio Magazine
Greenville, NH 03048 USA
Prices in Canadian funds
1yr $2995 2 yrs $53 30
3yrs $7540

Ham Rado ttaly
Via Pordenone 17
1-20132 Muano
(taly

Ham Radio Swinzerland
Karnn Ueber

Pastfach 2454

D 7850 Loerrach

West Germany

Ham Radio England
cloRSGB

Alma House
Cranborne Road
Potiers Bar
Herts EN6 3UW
Engtand
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NEW CODE SYSTEM. Curlycode, by WABUP, lets beginners
know code without “‘study”, helps YOU boost your speed!
Systems shows how sound patterns make unforgettable
shapes in your minds-eye. Eight Curlycode shapes show most
letters. Average of two different endings for each shape show
all 61 characters. Booklet $6.50. Complete set: Booklet, wall
chart, pocket card, special chart, all for $11.50. Discount 20
percent for 10 or more complete sets. Minds-eye Publications,
Dept. H1, Box 1310, McLean, VA 22101.

THE GOOD SAM HAMS invite RV operators to check in the
Good Sam Ham net 14.240 + Sundays 1900Z also 3.880 +
Tuesdays at 2359Z. Net control NSBDN, Ciarksville, IN.

SCHEMATIC: Radio receivers 1920’s/60's. Send brand name,
model No., SASE. Scaramella, PO Box 1, Woonsocket, Rl
02895-0001.

CABLE TV CONVERTERS/DESCRAMBLERS. Jerrold,
Hamlin, Zenith — many others. Factory units/lowest dealer
prices. Complete illustrated catalog, $2.00. Pacific Cable Co.,
Inc., 7325-1/2 Reseda Blvd., Dept. 1006, Reseda, CA 91335.
818/716-5914.

NEW VLF 2 kHz-500 kHz products by K1RGO. L-101B VLF
converter, L-201 VLF broadband preamplifier, L-400 VLF
active antenna and more. Write for free catalog. LF Engineer-
ing Co., 17 Jeffry Road, East Haven, CT 08512.

ICOM AND KENWOOD SEPARATE NEWSLETTERS: 5 years
of back issues! Now available TS930S & 430S users modifica-
tions supplement. Send 39¢ SASE for 12 page FREE Brochure
to: International Radio, Inc., 1532 SE Village Green Dr., Suite
L, Port St. Lucie, FL 33452,

HELP: Need schematic for Knight 2-meter transceiver Model
TR-108. Will pay for coL)y. Ph. (209) 626-4219. KB6JDT,
Donald M. Cox, 318 Park Blvd., Orange Cove, CA 93646.

SIGNAL GENERATORS, URM-25D, 10 kHz thru 50 MHz
$245.00, URM-26B, 4 MHz thru 405 MHz $245.00, HP614A,
900 MHz thru 2100 MHz $345.00, HP6188B, 3.8 GHz thru 7.6
GHz $375.00, HP608C 10 MHz thru 480 MHz $345.00,
TS-510/U 10 MHzZ to 420 MHz $295.00. All lab calibrated. Have
good stock so order today. We accept M/C, VISA, or check.
£08 Otto. Immediate shipment. Phone Bill Slep 704-524-7519.
Slep Electronics Company, Highway 441, Otto, NC 28763.
CABLE TV CONVERTERS & EQUIPMENT: Plans and parts.
Build or buy. FREE information. C&D Electronics, 626 Flower-
dale, Dept. HR, Ferndale, Mi 48220.

TR-7 USERS: NB-7 Noise blanker (new) $65.00 ppd. HS-75
headset (padded) new $14.00 ppd. SL-300, SL-500 CW filer
$55.00 ea. ppd. K3UKW, Tony Musero (215) 271-8898.
FOR SALE: Kenwood TR-7800 two meter transceiver
$200.00/offer; Regency & Hallicrafters 150-174 MHz receivers
$15.00 each; Realistic SSB/AM CB $75.00. WB9YBM, Kiaus
Spies. 8502 Oketo, Niles, illinois 60648.

ELECTRON TUBES — Radio & TV types 75% off list price
— huge inventory! Also industrial types. Send for Free Catalog
today or call Toll Free (800) 221-5802. Box HC,
Transleteronics, Inc., 1365 — 39th Street, Brooklyn, NY
11218. See our display ad this issue.

IMRA, International Mission Radio Association helps mission-
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM
Eastern. Eight hundred Amateurs in 40 countries. Brother
Frey. 1 Pryer Manor Road, Larchmont, New York 10538.

ELECTRON TUBES: — Receiving, transmitting. microwave
. .. all types available. Large stock. Next day delivery, most
cases. Daily Electronics, PO Box 5029, Compton, CA 09224
(213) 774-1255.

CHASSIS and cabinet kits. SASE K3IWK.

CUSTOM MADE embroidered patches. Any size, shape, col-
ors. Five patch minimum. Free sample, prices and ordering
information. Hein Specialties, Inc., Dept. 301, 4202 N. Drake,
Chicago, iL 60618.

CX7 REPAIRS. 415-549-9210.

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$10.00. Beginners RTTY Handbook $8.00. PO Box RY,
Cardiff, CA 92007.

TRS-80 Model 1/11I/iV OWNERS. HF antenna design program
calculates dimensions for dipole, yagi, and quad antennas.
$14.95 (cassette) + $2.00 s&h to Cynwyn, Dept. H, 4791
Broadway, Suite 2F, New York, NY 10034.

OLD RADIO transcription discis;v;:vamed, Any size, speed.
WT7FIZ, Box 724 HR, Redmond, WA 98073-0724.

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE
brings information.

RF DESIGN PROGRAM calculates stability, gain, noise figure
circles, and more. For C-64 and IBM-PC, $29.95. Jim Allyn,
N7JA, 7000 Litchford Road, #26, Raleigh, NC 27609.

AMATEUR RADIO CLASSES: Cheisea Civil Defense will

sponsor evening classes at Chelsea High Schoot starting

October 16, 1985, for Novice (basic level ham licensse), and

Tech/General licenses. Minimal cost for materials only. For

ggogrgation: Frank Masucci, 136 Grove Street, Chelsea, MA
150.

NEW! CW WORD COPYING COURSE Complete. Easy-to-
learn. QSO-Trainer™ code course. Includes two 60-minute
audio cassettes and complete instructions. Send $16.95 (Indi-
ana add 85 cents). Money back, satisfaction guaramee (less
$2.00 shipping and handling). Business-size SASE gets free
information. AVC innovations, Inc., Dept. HC2, PO Box 20491,
Indianapolis, IN 46220.

UHF PARTS. We stock GaAs Fets, trimmers, and many of
those impossible to find parts for the UHF builder. For ex-
ample: MGF 1202 at $10.00, Finger Stock at $7.50 per 16"
strip. SASE brings list. Microwave Components, 11216 Cape
Cod, Taylor, Mich. 48180

SELL: TS147A Test Set. 8.75-9.6 GHz CW-FM generator, fre-
quency meter, power, manual. $50.00 plus UPS. Huntley,
W6RNC, PO Box 478, Nevada City, Calif. 95959.

COMPUTERIZE YOUR I1C-720 or R-70 Keyboard frequency
entry, 64 memories, scanning (frequency, memory, and
mode). Many more features. Requires no interface, just cable
— directions included. For Commodore 64. Cassette $14.95,
disk $16.75, ppd. Cables also available. David Oliver, WSODK,
Rt. 2, Box 246, Shevlin, MN 56676.

WANTED: Operations manual schematic for Sierra 305 A-L
frequency selective level meter. Weber, 2605 West 82nd
Place, Chicago, L. 60652.

WANTED: Old tube HiFi equipment. Working or not, complete
or parts. All makes and models. Jack Smith, 59 Millpond, N.
Andover, MA 01845.

RECEIVERS: Good operating and appearance with manual.

HA-350, $50.00; NC-173; NC-300 $100.00 each. All plus ship-

g|2nsg Lisains, 116 Orton, W. Caldwell, NJ 07006. (201)
-7943.

FREE 3 month subscription. Send callsign to Westlink Report-
H11, 28221 Stanley Court, Canyon Country, CA 91351. New
only!

KTS5B ANTENNA 160m-10m no traps. $59.95. Weather Boot
Kit $8.95. Open-wire, roller-inductor, antenna accessories and
much more. Kilo-Tec, PO Box 1001, Oak View CA, 93022. Tel:
B805-646-9645.

WANTED: R-1490/GRR-17 receiver, parts and manual. Gene
Mottern, 313 Royal Drive, Kingsport, Tenn 37663.

2 METER AMP KITS: 8877 legal limit kit $395. 3CX800A7
900W kit $325. Also HV power supplies, CXE00N relays, parts
and EME newsletter. SASE for catalog. 2 Meter EME Bulletin,
417 Staudaher St., Bozeman, MT 53715

COMING EVENTS

Activities — “‘Places to go . . .”

GEORGIA: Southnet Il Packet Radio Conference hosted by
Georgia Tech Amateur Radio Club and sponsored by the Georgia
Radio Amateur Packet Enthusiast Saciety. November 23 and
24, Georgia Tech campus downtown Atlanta. Tech sessions 8:30
10 5:00 Saturday and 8:30 to 12 Noon Sunday. For further in-
formation: Bill Crews, WB2CPV, 1421 Hampton Ridge Road,
Norcross, GA 30093. (404) 923-1978.

MASSACHUSETTS: The Honeywell 1200 Radio Club and the

Waltham Amateur Radio Association will hold their annual

Amateur Radio and electronics auction, Saturday, November

23 at the Honeywell Plant, 300 Concord Road, Billerica. Doors

open 10 AM. Free admission and parking. For more informa-

gog:oaDoug Purdy, N1BUB, 3 Visco Road, Burlington, MA
1 3

ILLINOIS: Waukegan Squadron Civit Air Patrol will hoid its
annual Fall Hamfest, Sunday, November 3, Lake County Fair-
grounds, Rt. 120 and 45, Grayslake. Doors open 7 AM.
Admission $3.00. Tables $5.00. Large indoor area, cafeteria,
free parking. For further information and reservations SASE
to CAP, 637 Emerald St., Mundelein, IL 60060.

COLORADO: AMSAT will hold its third annual Space Sym-
posium in Vail, November 9. AMSAT has issued a call for
papers ta be presented at the sympasium. Topics may include
those aof interest to Amateur Radio Satellite enthusiasts.
Abstracts may be semt to AMSAT, PO Box 8005, #281,
Boulder, CO 80306. For further information: Molly Hardman,
N3CHZ, Chairperson, (303) 939-9334 or AMSAT Headquarters
(301) 589-6062.

MINNESOTA: The annual Handi-Ham Winter Hamfest, Sat-
urday, December 7, Eagles Club, Faribault. Registrations 9
AM. Handi-ham auction of equipment, dinner at noon foliowed
by a program. Talk in on 19/79. For information: Don Franz,
WOFIT, 1114 Frank Avenue, Albert Lea, MN 56007.



NEW JERSEY: The 4lh annual Jersey Shore Ham/Computer/
Electronics Flea Marke!, November 3, 9 AM 1o 3 PM, Nep-
une City Recreational Hall, Neptune City Shopping Center,
Neptune. Admiasion $3.00. Children under 12 and XYL's free
Relreshmaenis available Table $6 00. Tailgaling $3.00. Send
payment and SASE lo Jersay Shore Hamtesl, PO Box 192,
Wast Long Branch, NJ 07764 Talk in on 147 045 and 146 52
simplex. {201) 222-3009

LOUISIANA: The Twin City Hams are sponsonng a Hamfest,
Saturday, November 9, Waest Monroe Convention Center,
North 7th Streat, West Monroe. § AM 1o 4 PM. Free swap
tables. Amateur Radio exams will be given Talk in on 146 52
simplex and 146.25/146 85 For more information: Benson
Scoll, AESV, 107 Contempo Streel, West Monroa, LA 71291

MASSACHUSETTS: The MIT UHF Repeater Associalion and
the MIT Radio Society offer monthly Ham Exams. Novice
through Extra. Wednesday, November 20, 7 PM, MIT room
1-134, 77 Mass Ave., Cambndge, MA. Reservations requested
2 days in advance. Contact Ron Hotfmann at (617) 253-5820/
646-1641 Exam fee $4.00. Bring copy of current hicense, iwo
forms of picture 1D and completed lorm 610 available from
FCC in Boston (223-6609)

WISCONSIN: The Milwaukee Repeater Club is proud to
sponsor the “'6.91 Friendly Fest” on Sunday. Novambar 24,
Serb Hall, 5151 and Oklahoma. Bring your swapfest bargains
and sample food and beverages. Also bowling. Tickels
$300. 4' tables $4.00. Save $1 00 — SASE with paymenl lo
Milwaukee Repeater Club, PO Box 2123, Milwaukee, Wi
53201 belore mber 11_Talk in on 146 31/91 and 146 52

ILLINOIS: The Chicago Amateur Club will hold its annual Ham
Auction, November 6, 7 PM 10 10 PM, Edgebrook Goll Course
Field House, 6100 N. Central Ave., Chicago. For information
(312) 545-3622

INDIANA: The Allen County A Radio Ti I
Society's 13th annual Fort Wayne Hamlest, Sunday,
November 10, 8 AM 1o 4 PM, Allen County Memorial m,
Coliseum Bivd,, US 30. Indoor 1ables avallable $8.00 AC
power extra Premium tables with AC $20 00 each. Admis-
sion $350 advance $4 00/door Children under 11 free
Ladies’ torums, banquel Saturday nighl. Nearby
motels and VE exams Sal y. N ber 8 ad-
vance registration only. Talk in on 146 28/68 For information
or reservations: ACJ-ARTS Hamlest, PO Box 10342, Font
Wayne, IN 46851

MICHIGAN: The Oak Park High School Electronics Club
presanis the 16th annual Swap N Shug. December 1, Oak
Park High School, Oak Park, 8 AM to 4 PM_Admission $2 50
After 12 Noon $1.50 All B tables $8.00. SASE to Herman
Gardner, Oak Park E‘;ﬁ" School, 13701 Oak Park Bivd. . Oak
Park, MI 48237 or (313) 968-2675

OHIO: The A I ARC will spor “Auc .
Navember 24, Missillon K of C Hall, off Rt 21, B AM 105 PM
Sellers selup 7 AM. Admission $2.50 advance and $3.50 at
the door. Tables available at $7 00 per 8' space. Relreshments
and sit down dinner. Free parking. Auction 11 AM. Talk in on
WANP, 147 78/ 18. For advance registration and information
MARC, PO Box 73. Massillon. OH 44646 SASE please

fest 85"

NEW YORK: 7th annual “'Ham-Central”, Sunday, December
1. Main Hall, Lutheran School, Moriches Road, St James,
Long Island, close 1o NYC. Doors open 7:30 AM for
sellers/dealers. 9 AM general public Table space $10 00/8

includes two free tickets. G n $3 00
X¥L and kids under 12 free. Seminars plus ARRL and AM
SAT. Food and ref lable. MNearby sh

malls and histone sites. Talk in on 144 550/145 150 and 146 52
MHz For reservations and information call after 6 PM Bob
Yarmus, K2RGZ (515) 881-2709 or Andy Feldman, WB2FXN
(516) 928-3868

FIRST US YL WINS SWEDISH AWARD. Emily Maytan,
AC2V, of Yonkers, NY, has become the first Amarnican YL 1o
win the '100-SM"™ award lor confirmed contacts with 100
Swedish hams Only 659 other hams worldwide have pre-
viously won this award

OPERATING EVENTS —
“Things to do . . ."

The Armored Forces Amateur Radio Net (A F AR ) will operate
from 00002 November 10 to 24002 November 11 1o com-
memaorate Veterans' Day 1985 Phone 80, 40, 20, 15 maters
CW on 40 meters. Ceriicate available for contact with
member station. Send #10 SASE to WB1DWR #90, 16
Barkeley Circle, Newington, CT 06111

The Royal Jordanian Hadio Amateur Society has announced
plans for JYS0, & two week celebration marking the S0th bir
thday of His Majesty, King Hussemn, JY-1 starting November
7 through November 21, For the spacial “"Worked JYS0 cer-
lihcate'" send copies of log and either 10 IRC's or $5 (US) to
the Royal Jordanian Radio Amateur Society, JYS0 Celebra-
tion, PO Box 2353, Ammann, Jordan

GLITCH WITCH

STOPS EQUIPMENT DAMAGING TRANSIENTS

ADDS PROTECTION TO EXISTING AC STRIPS

SIMPLY PLUGS IN TO OUTLET

SUPERIDR TO CONVENTIODNAL SINGLE

VARISTOR TYPES

& HAS I HEAVY DUTY VARISTOR [RANSIENT
SUPPRESSORS

® PROTECTS AGAINST BOTH LINE-L INE

AND L INE-GROUND SPIKES

GlitchWitch is a robust, easily used
transient suppression network, It
occupies one socket in an AC putlet
bax or strip and prevents overvoltage
spikes in that AC circuit. 4500 Amp.
peak rating devices. Inespensive
protection for $4% eguipment and data.
Most other devices do not guard
against line-ground spikes and

do not provide the safety of
GLITCHWITCEH. Guard your gear.

check or money order $17.93 ppd.

el 1 TaCra T T
F.D.B, &A%
SUDBURY, MA. 01776 W

Steve Stulman, Prop. . -

QUADS — TOWERS — QUADS — TOWERS — QUADS —

DO YOU WANT THE STRAIGHT
INFO ON QUADS?

Info on verticals, dipoles, min-quads,
Yagis, including comparative performances?
Without pulling any punches.

QOur references are ANY AMATEUR WHO
USES A SKYLANE QUAD

Our prices are lowar than any comparable
OF lower

Info on quads half a buck, and info on BOTH
towers and quads for a buck. Charge due to
increased cost ol postage and printing

SKYLANE PRODUCTS
PO Box 2968
Satellite Beach, FL 32937
(305) 773-1342

| QUADS — TOWERS — QUADS — TOWERS — QUADS —
— SAVNO — SHIMOL — SAYND — SH3IMOL — SavNoD

SAVNO — SHIMOL — SAVND — SHIMOL — SAVNO
= 206

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

er © = L 13

WITH TEC-200 FILM
JUST 3 EASY STEPS:
* Copy circuit on TEC-200 film using
any plain paper copier
s [ron film on to copper clad board
+ Peel off film and etch
SATISFACTION GUARANTEED
convenient 8'%2 x 11 size

5-Sheet Starter Pack $3.95
10 sheets only $5.95

add 50€ postage NY res. add sales tax

The MEADOWLAKE Corp.

Dept. H, P.O. Box 497
Northport, New York 11768

v 207

~ TEST EQUIPMENT |
RE-CONDITIONED AND
LAB CALIBRATED

URM-25 SIGNAL GENERATOR, 10 KHZ TO 50 MHZ
AMICW MODULATION, 400 & 1 KHZ RF OUTPUT
0-2v OR 0-1V PRECISION 50 OHM STOP ATTEN
LATOR, SMALL PORTABLE LNIT $245 00
URM-26 SIGNAL GENERATOR 4 M/ TO 405 MHJ
CALIBRATED OUTPUT 0 10 2v. MODULATION 400
1000 HZ, CALIBRATED OUTPUT ATTENUATOR
SMALL PORTABLE UNIT 24500
HPSOSA SIGNAL GENERATOR, 50 KHZ 10 65 MHZ
RF QUTPUT 01 TO 3V IN 50 OHMS. CRYSTAL CAlL
IBHATOR. 4001000 HZ MODULATION 37500
HPBOBC SIGNAL GENERATOR. 10 MHZ TO 480 MHZ
01 MY TO 1V RF OUTPUT INTO 50 OHMS AMICW
OR PULSE MODULATION CALIBRATED
ATTENUATOR 34500
TS-510/U SIGNAL GENERATOR, 10 MHZ TO 420
MHZ. AMICW OR PULSE EMISSION OUTPUT VOLT
AGE 0 TO 5. CALIBRATED ATTENUATOR 400/1000
HZ MODULATION 29500
HPB14A SIGNAL GENERATOR 900 TO 2100 MHZ 0 5
MV TO 1V INTO 50 OHMS, INTERNAL OR EXTERNAL
PULSE OR FM MODULATION CALIBRATED
OUTPUT 345 00
HPS16A SIGNAL GENERATOH 1 8 GHZ 10 4 2 GHE
CALIBHATED QUTPUT D 1 MW TO 1V INTD 50 OMMS
INTERNAL. EXTERNAL PULSE OR FM
MODULATION 37500
HPE1BB SIGNAL GENERATOR 38 GHZ TO 76 GHZ
01 MV TD 1V INTO 50 OHMS, CALIBRATED OUTPUT
INTERNAL, EXTERANAL PULSE FM AND SOUARE
WAVE MODULATION 37500
HPE20A SIGNAL GENERATOR 7 GHZ TO 11 GHZ
CALIBRATED QUTPUT D1 MV TO 1V INTO 50 OHM
INTERNAL EXTERNAL, PULSE AND FM
MODULATION 450 00
SG-557/URM-52 SIGNAL GENERATOR 38 GHZ 1O
76 GHZ. 01 MV TO 1V INTO 50 OHM CALIBRATED
OUTPUT. INTERNAL. EXTERNAL PULSE FM AND
SOUARE WAVE MOOULATION MILITARY VERSION
OF HP-618B 32500
SG-13/U AIRCRAFT VOR/LS SIGNAL GENERATOR
ARANGE 108 MHZ THRU 1359 MHZ AND 3299 TO
335 MHZ, OUTPUT SIGNAL INCLUDE VOR LOC
AND GLIDESLOPE AND 1000 CPS SAME AS COL
LINS 4791 2 OPERATES FROM 28 VDC AT 3% AMPS
BENCH POWER SUPPLY OR AIRCRAFT BATTERY
IDEAL FOR AIRCRAFT RADIO REPAIR 28500
JERROLD 900A SWEEF GENERATOR HANGE 05
10 1200 MHZ, 05 TO 400 MHZ SWEEFP WIDTH
OUTPUT IS FLAT 50B TO 800 MHZ. 1508 TO 1200
MHZ BUILTIN RF DETECTOR 125 00
HPB551B/851B SPECTAUM ANALYZER AND DIS
PLAY SECTION, FREDQ RANGE 10 1 MHZ 10 12 GHZ
TYPE N COAXIAL INPUT WITH EXTRA WAVEGUIDE
MIXERS RANGE CAN GO TO 80 GHZ TEN CALI
BRATED SPECTRUM WIDTHS 100 KHZ TO 2 GHZ
SENSITIVITY UP 10 - 100 DBM 1 650 00

WE ACCEPT VISA, M/C, OR CHECK. ADD SHIP-
PING. WE SHIP BEST WAY. SATISFACTION GUAR-
ANTEED, IMMEDIATE SHIPMENT. PHONE BILL
SLEP 704-524-7519.

BLEF ELECTRONICS E)(? co
d

HIGHWAY 441
OTTO, NORTH CAROLINA 28763

w208

CHARGE

YOUR CLASSIFIED ADS

to your
MC or VISA
write or call
HAM RADIO MAGAZINE
Greenville, NH 03048
(603) 878-1441
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THE GUERRI REPORT ¢, /v~

new components and
techniques for RF
designers

When manufacturers offer new
equipment, the resulting design is a
complex function of expected market,
engineering hours, and the availability
of necessary technology and com-
ponents. Fortunately for designers of
RF equipment, new components are
rapidly being developed to keep pace
with the boom in telecommunications.

Among the more exciting develop-
ments in the semiconductor industry
is the emergence of commercial
Gallium Arsenide (GaAs) ICs. Both
analog and digital functions are being
implemented. The digital functions —
prescalers, counters, memories, and
shift registers — are capable of opera-
tion at 2 to 3 GHz, allowing the design
of phase locked loops and frequency
synthesizers at low microwave fre-
quencies using only a few chips. The
required interstage amplifiers are now
also available as off-the-shelf GaAs IC
amplifier blocks (Microwave Mono-
lithic Integrated Circuits, or MMICs)
covering octave (2:1) bandwidths with
10 to 30 dB of gain. These gain blocks
are available from 50 MHz to over 18
GHz. Prices are high right now but we
can expect dramatic reductions as
sales volume increases.

In the realm of discrete devices, the
High Electron Mobility Transistor
({HEMT) is just now ready to emerge
commercially. This improved class of
GaAs FET can provide noise figures of
about 1 dB at almost 10 GHz, with 8
to 10 dB of gain! Several companies
have developed low-cost ICs based on
HEMT concepts which would inte-
grate large portions of complex micro-
wave receivers into a single chip.

One of the most fundamental con-
cepts in modern telecommunications
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is frequency translation, or mixing.
Most receivers and transceivers have
several conversions from one fre-
quency or band to another. An impor-
tant characteristic of the translation
device is its ability to minimize the
generation of unwanted products.
Mixer development has now advanced
to the point where we have image re-
jection mixers (the image is automati-
cally suppressed by about 20 dB) well
into the microwave region. There is a
similar class called ‘‘termination insen-
sitive mixers”’ that perform well even
with highly reactive loads. The devel-
opment of complex GaAs MMICs will
soon permit the implementation of
active frequency converters with high
dynamic range, selectable image char-
acteristics, and conversion ‘‘gain’’ in-
stead of an insertion loss. We should
see these devices — up to 4-5 GHz —
readily available in the not-too-distant
future.

Plain old resistors and capacitors are
taking on a new look. Chip- and sur-
face-mounted components with su-
perb characteristics well into the
microwave region are now available.
The fact that most modern circuits
operate at low voltage and power
levels means that spacings and insula-
tion can be very small. This in turn
reduces the overall size of the compo-
nent, and hence its parasitic induc-
tance and capacitance. This trend will
continue to provide more components
with nearly perfect RF characteristics
in the VHF/UHF and low microwave
ranges.

Even coaxial cables continue to
undergo substantial improvement.
Semi-rigid coax with foil shielding,
foam dielectric, and non-contaminat-
ing jacket is available at very affordable
prices. This type of cable is usable to
500 MHz with losses of less than 0.1
dB/meter. Small diameter hardline is

now available to the UHF/Microwave
enthusiast on the surplus market,
thanks to the huge quantities used by
military and cable TV applications.
These cables are nearly the ultimate in
transmission lines; they boast very low
losses well into the microwave region,
100 percent shielding, and closed-cell
foam insulations with permanent water
intrusion barriers. Properly installed,
these cables can have a useful life of
more than 20 years.

Some of the least heralded ad-
vances in component design have
taken place in the realm of interstage
filters. Multipole ceramic and crystal
filters with flat passbands, steep skirts,
and low spurious responses have be-
come available at remarkably low
prices. Made for virtually all of the
standard IF frequencies (455 kHz, 10.7,
21.4, 30, and 45 MHz), these marvel-
ous filters, buried deep in our equip-
ment, give us selectivity and freedom
from unwanted responses that would
have been a dream just a few years
ago.

The advances continue. Monolithic
crystal fiiters with narrow bandwidths
(5-15 kHz) have been fabricated at over
250 MHz. Surface Acoustic Wave
(SAW) filters with good characteristics
up to 1.5 GHz are now available com-
mercially. The availability of these
higher frequency filters means that
next-generation equipment can use
up-conversion (IF higher than the in-
coming signal) to give us image-free,
single conversion {large dynamic
range) performance.

As the spectrum becomes more in-
tensely populated, we are fortunate
that component designers and manu-
facturers are investing in the technol-
ogy to assure that there will be room
for all of us.

ham radio
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$329.95 ™

SOLID
REPUTATION

Dual Channel Filter-
ing

170, 425, 850-Hz Cali-
brated Shifts for
Transmit and Receive
Functions

75 to 1000 Hz Variable
Receive Shift Range
Discriminator Style
Tuning Indicator
Front Panel Squelch
Baud Rate Switch
Built-in Monitor
Speaker

Input AGC

Improved AM Detec-
tor

Direct-coupled Auto-
matic Threshold Cor-
rection

Normal and Reverse
FSK Outputs

Current Loop Option
12 VDC Operation,
117 VAC Power Sup-
ply Included

Prices and Specifications Subject o Change Without
Natice or Obligation

ADVANCED ELECTRONICS APPLICATIONS, INC.
P.0. Box C-2160, Lynnwood, WA 98036
TELEX: 152571 AEA INTL

142 November 1985
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Eureka! ©

We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary,
one year warranty.

Instead of sifting through the field... search-
ing, use our super quick one day delivery and

cash in on arare find.
e m

adP= COMMUNICATIONS
B ® SPECIALISTS &n
i

426 W, Taft Ave., Orange. CA 926654296

Local (714)998-3021 « FAX (714)974-3420

Entire ULS.A. 1-800-854-0547



THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

= A patch should work with any
radio. AM, FM, ACSB, relay
switched or synthesized.

* Patch performance should not
be dependent on the T/R speed
of your radio,

* Your patch should sound just
like your home phone.

* There should not be any sam-
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi-
tion uses VOX rather than
sampling in their $1000 com-
mercial model?)

= A patch should disconnect
automatically if the number
dialed is busy.

= A patch should be flexible. You
should be able to use it

simplex, repeater aided simplex,

or semi-duplex.

= A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some-
one may need to report an
emergency!

* A patch should not become er-
ratic when the mobile is noisy.

= You should be able to use a
power amplifier on your base to
extend range.

* You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
quick and effortless interface.

* You should be able to connect
a patch to three points inside
your radio (VOL high side, PTT,
MIC) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set-
tings do not affect the patch.

* A patch should have MOV
lightning protectors.

= Your patch should be made in
the USA where consultation
and factory service are immed-
iately available.

ONLY
PRIVATE PATCH Il
GIVES YOU ALL
OF THE ABOVE
BEWARE OF INFERIOR
IMITATIONS

N PRIVATE PATCH Il °*

= SIMPLEX SEMI-DUPLEX INTERCONNECT E

With an amazingly low price, the all new PRIVATE PATCH lil is the mos'
powerful personal phone patch system available. You can use ¥
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patc
PRIVATE PATCH Ill does it all! There are many new and impor
features which were formerly only available in our toj mmercia
models.

With a flick of the new connect switch you can patch your friends on the repeater intc
the phone system. One of them may need to report an emergency!

No hassles with busy signals! If you call a number that is busy, just put your MIC dowr
and relax. PRIVATE PATCH Il will disconnect automatically.

The new CW |D keeps you completely informed as to patch status. ID occurs when you
access and again when you disconnect. ID is also sent after toll call attempts, al
automatic disconnects, manual disconnect and when timeout is imminent. And o
course your CW ID chip is free.

PRIVATE PATCH Ill does not interfere with the normal use of your base radio. A new
audio pre-amp permits audio take off before the VOL. control. As a result, the VOL. anc
squelch settings do not affect patch operation. Of course you can also connec
PRIVATE PATCH IIl to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you dc
not have to dial “I” first. A secret five digit code disables the toll restrict for one toll call
Re-arm is automatic.

Additional new features: MOV lightning protection — Three digit access code (eg.*93
— Spare relay position on board — Plus former features: 3/6 minute timeout timer —
Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.

Options:
FCC approved coupler
12 VDC or 230 VAC power

Warranty? Yes, one full year!

DEALERS

AMATEUR ELECTRONIC SUPPLY JUNS ELECTRONICS

CONNECT

Milwaukee Wi, Wickiitte Oh,
Orlando FL, Clearwater FL,

Culver City CA, Reno NV
MIAMI RADIO CENTER CORP.

Laa:Vagas iV Miami FL
COLES COMMUNICATIONS MIKES ELECTRONICS
AL Fi. Lauderdale, Miami FL
ERICKSON COMMUNICATIONS NA&G DISTRIBUTING CORP.
Chicage 1L Miami FL
HAM RADIO OUTLET
Anaheim CA, Burlingame CA P‘ﬁii:GEEERING
Oakland CA, Phoenix AZ,
San Diego CA, Van Nuys CA THE HAM STATION
vl
HENRY RADIO Evansville IN
CANADA:

Los Angeles CA, Anaheim CA,
Butier MO

(213) 373-6613

DOLLARD ELECTRONICS

Vancouver, BC
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INCORPORATED 23731 Madison St., Torrance, CA 90505



When it comes to getting
maximum HF performance
for your dollar, the choice is clear.
Yaesu s FT757GX.

Nowhere else will you find
so many HF features packed into one
compact, mobile-ready package. At a
price that's got the competition
haffled.

For starters, each 757
includes an electronic keyer. 600-Hz
CW filter. AM and FM modes. AF
speech processor. And a 25-kHz
marker generator. All at no extra
charge.

And working the DX has
never been easier with dual VFOs,
single-button VFO/memory swap for
split-frequency operation, eight

LT TR ST Y

_Celebrate yo buyin decis
'with the money you've saved.

memories, and push-button quick
memory and band scan

The 757 also lets vou listen
from 500 kHz to 30 MHz with its
high-performance general coverage
receiver. The transmitter covers 160
through 10 meters, including the
new WARC hands, with 100 watts out
put on sideband, FM and CW.

CW buffs will enjoy the
delights of full QSK operation. Plus
the massive heatsink and duct-flow
cooling system allow continuous
RTTY operation for up to 50 minutes.
Use the FP757HD heavy-duty power
supply option for continuous-duty
applications.

And of course, theres the
757's highly attractive price. It's the

011l

perfect way to get all the HF pertor-
mance vou desire, with money left
over to apply toward other ham gear
Perhaps a power supply for base sta-
tion use. An antenna or antenna
tuner, Or whatever else makes vour
operation complete.

So ask vour dealer today
about Yaesu's FI757GX. The most
celebrated HF price/ performer on
the air.

YAESU

Yaesu Electronics Corporation
6851 Walthall Way, Paramount

CA 90723 (213) 633-4007

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton
OH 45011 (513 ) 874-3100

4 Prices and specifications subject to change without notice. Contact your Ysesu dealer regarding MARS operation. w2
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KENWOOD

..pacesetter in Amateur radio

BN BAND WEDEE  IMH:sTee RIT NB AT NOTCH

"—""—'Fl.ll-l'l 0"-—-—_.

Solid state design permits input power PS-430 compact A( power suf :_-l
Digital DX-terity—that outstanding f 250 watts PEP on SSB, 200 watts DC  * SP-430 external speaker » MB-430
attribute built into every Kenwood on CW, 120 watts on FM (optional), or ~ mobile mounting bracket « AT-13

TS-430S lets you QSY from band to 60 watls on AM. Final amplifier protec ompact antenna tunet

band, frequency to frequency and tion circuits and & cooling n |1 it S

mode to mode with the speed and fan are bullt-in .
ease that will help you earn that ' L ,I.I !
dominant DX position from the Eight memory channels 10 n
shack or from the mobile! store frequency, mode 1ds
and band data. Channel 8 linear an
may be programn mn-'?nr FM unn K-88
split-Treque operation (500 Hz Y K- BB(
A tront pane (270 HZ2) 1t
allows eact YK -Iu'.- 1 {
nannel it Nertr s il
indeper , 6 ki M ilte I’
fixed frequency. A lithium battery backs UPTDOWIN T Il
up stored intormation 80/85 deluxe d [
'OO0A '3"-_-"_”r-:.; WE TE I
SWR/power/ volt met P
patch = HS-4, HS HS-6. H
,_‘ I idphoni

160 through 10 meters, as well as the

new 30, 17, and 12 meter WARC bands
High dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz
Easily modified tor HF MARS operation

Eliminate QRM with the IF shift and .
tuneable notch hiter. A noise blanker ) 4 !
supresses ignition naise, Squelch, R

attenuator, and RIT are also provided

Optional IF filters may be added tor TRIO-KENWOOD COMMUNICATIONS
optimum interterence reqauction 1111 West Walnu! Street
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